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ABSTRACT

In general industry, TFM(turbine flow meters) as measuring instruments having high reliability are widely used in the trade
of petroleum and in the measurement of tap water and hot water. The TFM is performed calibration for using in the field and
is mainly calibrated at room temperature. Since accuracy of TFM depends on Reynolds number of fluid, TFM is calibrated at
same Reynolds number by changing flow rate. Furthermore, the TFM using a fluid of high temperature should have considered
for other factors such as the thermal expansion of the parts and characteristics change is unknown changes in the turbine flow
meter accordingly. In this paper, two turbine flowmeter are experimentally studied about characteristics change using the
facilities which can change fluid temperature from 6 degree celsius to 90 degree celsius. As a result, the turbine flow meter

can be calibrated to minimize the error characteristic at a similar temperature and the actual temperature.
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Turbine blade

Fig. 1 lllustration of an axial-flow turbine flowmeter (Created by
Flow technology)

Turbine blade

Fig. 3 Velocity diagrams for rotor-blade elements at radius r
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Fig. 4 Velocity diagrams for rotor-blade elements at radius
r—real case
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Table 1 Specification of WOOUJIN high Reynolds number calibration facility

Category Specification
Reynolds number Max 2.5x10"
Uncertainty 0.08%
Flow Max 12000 m’h
Temperature Amb.~90C

(b) Photograph of facility

Fig. 5 High Reynolds number calibration facility
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Fig. 6 Measurement principle of pipe prover

Fig. 8 Photograph of turbine flowmeter for flow test
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Table 2 Test flowrate according to temperature

Temp. (C)

6, 20, 30, 40, 50, 60, 70, 80, 90

Flow rate (m*h)

400, 800, 1200, 1500 per each temp.

Number of times

3 times per each flow rate
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(b) Turbine flowmeter #2

Fig. 9 Error of turbine flowmeter by Reynolds number
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(b) Turbine flowmeter #2

Fig. 10 Error of turbine flowmeter by temperature change
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