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Comparison test between the primary standard for hydrocarbon
flow and calibration facilities in Japan by using the uitrasonic
flowmeters and positive displacement flowmeter

Takashi SHIMADA, Ryouji DOIHARA, Kazuhide TAKEDA, Toshiya TERAO, Masaki TAKAMOTO

Abstract

A comparison test between the primary standard for hydrocarbon flow at NMIJ and three calibration facilities operated by
private companies in Japan has been carried out by using two ultrasonic flowmeters and a positive displacement (PD)
flowmeter as transfer standards. The calibration liquids were kerosene and light oil at NMIJ, and gasoline, kerosene and
light oil at the calibration facilities of companies. The flow rate range was between 60 and 300 m®/h.

As a result, the differences of K factor of the PD flowmeter caused by the change of liquids were less than 0.1 %, indicating
the possibility to expand the flow standard to other liquids by using a PD flowmeter. However, the deviation of K factor at
some calibration facilities from those at NMIJ was as large as 0.2 %. Furthermore the deviation of the ultrasonic flowmeters
at the calibration facilities was unexpectedly large, which is supposed to be due to upstream piping effect. These results

indicate that investigation for the effect of upstream piping on the performance of the ultrasonic flowmeters is needed in

order to achieve accurate flow measurement using the ultrasonic flowmeter.
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