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An Investigation into the Dynamic Characteristics
of Turbine and Gear Motor Type Flowmeters

Do-Tae Kim*, Yong-Taeg Yea*

{ Abstract |l

In hydraulic control systems, turbine and gear motor type flowmeters are widely used to measure the flow rate under
steady flow conditions. With the recent growth of interest in the measurement of instantaneous values of unsteady flow
rate, the test of the transient response of these flowmeters are in some significance. However, an unsteady flow rate mea
surement and its calibration method with a fast response and a high accuracy have not been developed. In this research,
particularly, the dynamic characteristics of turbine and gear motor type flowmeters are investigated experimentally, and
simple mathematical models are proposed. The mcasured flow rate waveforms are compared with those by remote instan-
taneous flow rate measurement method (RIFM) which has been developed by author and used for calibration. As the result
of frequency response test, gain and phase between the measured flow rate waveforms by turbine type flowmeter and those
estimated by RIFM are in good agreement up to 70Hz. For the gear motor type flowmeter, the simulated results by a math-
ematical model proposed here agree well with the experiment nearly up to [00Hz. Also, it is found that the pressure drop
across the flowmeter is increased in proportion to the frequency of the flow rate variation in a high frequency region of
more than 100Hz. It can be explained that the delay of gear motor type flowmeter in high frequency region is mainly
attributed to a first order delay consisting of the inertia of gears and internal leakage of the gear motor.
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Fig. 1 Schematic of turbine-type flowmeter

Table 1 Dimensions of turbine-type flowmeter

Moment of inertia J=3.0x10%[kg - cm]
Cross sectional area A=0.15 [em’]
Number of rotor blade n=4

Mean rotational radius r=0.25 [cm]

Angle of attack 0=29°

Radius of rotor hub d=0.22 [cm]
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Fig. 3 Static characteristics of turbine-type flowmeter for
steady flow of working oil
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Table 2 Specification of gear

Tooth profile involute | Backlash 0.1 [mm]
Number of teeth | 10 Cutter pressure. |
angle
Face width 12.0 [mm] | Center distance | 31.7 [mm)]
Addendum circle
Module 3.0 [mm] diameter 38.0 [mm]
3.1 =85 g
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