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Note on Characteristics of Blade Wheel Current Meter

By Ryo TASAKI (Member), Hiromitsu KITAGAWA (Member),
Koichi KOYAMA and Michio OKAMOTO

By using a non-dimensional equation of motion, the responses of the blade wheel current
meter are calculated to the step, linear and sine changes of current speed. The results elu-
cidate dynamic characteristics of the current meter, which are of use for estimating errors in
measurements and designing new one suitable to the purposes of experiments. The errors
are also discussed in the case where the speed of rotation of the blade wheel is calculated

on the inverse of the time interval for a finite number of rotation.
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Fig. 2. Step change of current.
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Fig. 3. Response of current meter to step
change of current.
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Fig. 4. Non-dimensional distance constant, aDioa.
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Table 1. Non-dimensional distance constant, aDnm/s.

Non-dimensional distance constant, aDimm/s

C;lgéiéldge wr— 1 mm/s Velocity change, 4V in cm/s
Vo in m/s Vom/s | 110 —1.0 +2.0] —2.0| +4.0| —4.0] +6.0] —6.0 +8.0] —8.0/+10.0/~10.0
0.5 20.0x10™ 2.3 231 2.9 3.1 3.5 3.9| 3.7! 4.5 (3.8)] (4.6) (5.5)] (8.3)
1.0 10.0x10™ 2.3 231 3.0/ 3.0 3.6| 3.8] 3.9| 43| 4.1} 47! 43| 5.0
2.0 5.0x10™ 2.3 2.3 3.0 3.0| 3.6{ 3.7| 4.0} 4.2 | 4.3| 4.5 4.4 | 4.8
3.0 3.3x10™* 2.3 2.31 3.0] 3.0 3.7{ 3.7 4.0} 4.2} 4.3 45| 4.5| 4.7
4,0 2.5x10™ 2,31 2.3 3.0} 3.0 3.7 3.7 4.1} 4.2 4.3} 4.5| 4.5 4.7
5.0 2.0x10™ 2.3 2.3} 3.0 3.0 3.7 3.7 4.1 4.1 4.3 4.4} 4.5 4.7
Numbers in brackets are calculated by using Eq. (16)
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Fig. 5. Example of response of a current meter to step change of current.
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