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Velocity Measurement by Radio Current Meter and
Propeller Velometer in Clean Water

Hung-Pin Huang!" Meng-Chyung Shieh?

ABSTRACT When the water depth is not deep enough or torrent occurs in a wild
creek, a traditional propeller velometer can not put into the water body completely or
could be carried away by torrent, selecting a radio current meter could conquer this
problem in the field.

This study, associated with the flume experiment, used a radio current meter to
measure surface velocity and a propeller velometer as well as an electromagnetic
velometer to measure point velocity. Under the conditions of 5.2 to 31.7 cm of water
depth, 10,000 to 195,000 of Reynolds Number, this study got the results of
correction factor for the radio current meter in clean water as well as straight
channel and regression equation of mean velocity and surface velocity. In the
future, the relationship between surface velocity and mean velocity in different
sediment concentration is going to be carried out to keep with the character of
velocity measurement in mountainous creeks in Taiwan.

Key Words: Radio Current Meter, Propeller Velometer, surface velocity, flume
experiment.
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Fig.1 J-763 Radio Current Meter (from the catalog of Yokogawa Weathac Company)
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A1 J-763 REFERIEE
Pic.1 J-763 Radio Current Meter
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Fig.2 The measured range of radio current meter

(from the catalog of Yokogawa Weathac
Company)
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Pic.2 Propeller Velometer
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Fig.3 Propeller Velometer (from the catalog of
SEN-EI Company)
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Fig.4 PF101 Electronic Propeller Velometer (from the catalog of Global Water Company)
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Pic.3 PF101 Electronic Propeller Velometer
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Fig.5 ACM-200P Electromagnetic velometer (from the catalog of ALEC ELECTRONICS Company)
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Pic.4 ACM-200P Electromagnetic velometer
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Table 1 The characteristics of current meters in this study
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Fig.6 The measured principle of Radio Current
Meter (1) (from the catalog of Yokogawa
Weathac Company)
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receiver f,
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f, (Doppler signal)

7 BRTIEREERNFEE(Z) (HE A Yokogawa Weathac 23 78 4%)
Fig.7 The measured principle of Radio Current Meter (2) (from the catalog of YokogawaWeathac Company)
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Fig.8 The measured principle of Electromagnetic velometer (from the catalog of ALEC ELECTRONICS

Company)
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Table 2 Correction Coefficient of the declination and depression angles (from the catalog of Yokogawa

Weathac Company)

TETERE frire

0 5° 10° 15 20° 25° 30° 35° 40°

20° 1.06 | 1.07 | 1.08 1.10 1.13 1.17 1.23 1.30 1.39

25° 1.10 | 1.11] 1.12 1.14 1.17 1.22 1.27 1.35 1.44

30° 1.15 | 1.16 | 1.17 1.20 1.23 1.27 1.33 1.41 1.51

35° 1.22 | 1.23| 1.24 1.26 1.30 1.35 1.41 1.49 1.59

iyt 40° 1.31 | 1.31| 1.33 1.35 1.39 1.44 1.51 1.59 1.70
45° 1.41 | 1.42| 1.44 1.46 1.50 1.56 1.63 1.73 1.85

50° 1.56 | 1.56 | 1.58 1.61 1.66 1.72 1.80 1.90 —

55° 1.74 | 1.75 | 1.77 1.80 1.86 1.92 — — —

60° 1.99 — — — — A — — —
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Fig.11 Variation of surface velocity that changed different depression angles
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Fig.12 Variation of surface velocity that changed different declination angles
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Table 3 The average and standard deviation of the ratio of different depression angles with 20° depresssion

T B R R R s R A T R BB IR

angle
30° 40° 50° 60°
B e 0.922513 0.814973 0.68419 0.531142
e fRE 0.020626 0.009252 0.011186 0.011423

®4 TERABYHFES ERELETVHERERERS

Table 4 The average and standard deviation of the ratio of different declination angles with 0° declination

angle
10° 15° 20°
TE5ME 0.987385 0.964938 0.942064
KRR 0.00872 0.009462 0.01213
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Fig.13 The relationship between cos o, and the ratio of different depression angles with 20° depression

angle under the 0° declination angle
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Fig.14 The relationship between cos/S and the ratio of different declination angles with 0° declination

angle under the 20° depression angle
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Fig.15 The relationship between cosacos/S and the ratio of the observed velocity with 0° declination
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&

SHEE S 2RI MRS - B B SRR -
FOREME IR R RN T > REERERR R 2
Ji(Turbulent flow) - ELFEEEIE bR IRER
st - PSR R E K > KRR —
BlH < & BTG AER o

HREEKIIIME » & Re<500 - ZKFEIRENR
FRPL ¢ Re>500 - HAPKFLBHZETTIL © TARHIERT

%5 EARRAONEZARARER

EHFETR 1.0 m/s » ZKEEAHKT 30cm > 20°C
IKZ BN ITRERIREL 10 =1.002X 10-3kg/m - s~ /K ZE
EFERIR 1000kg/ m® BErEHCEE:E 500 H5R{HE -
ERGTARRRSIIBINZET > KL - AR e S Bt
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Table 5 The measured Flow conditions by flume experiment

PHALBEATE (cm) /KER(cm) HIBEFH (m/ s) 7K IIRAE (m) Ei TKFRARTIE
500 31.7 1.272 0.154 195000 37k
500 31.1 1.254 0.153 191000 ik
500 30.6 1.240 0.151 187000 Ik
500 30.3 1.233 0.151 185000 i
500 29.8 1.220 0.149 182000 i
500 29.4 1.212 0.148 179000 &
500 28.5 1.191 0.146 173000 ik
500 28.0 1.184 0.145 171000 R
500 27.7 1.172 0.144 168000 i
500 27.2 1.167 0.143 166000 E7
500 26.9 1.155 0.142 163000 S
500 26.3 1.133 0.140 158000 i
500 25.7 1.108 0.138 153000 ek
500 25.1 1.081 0.137 147000 i
500 24.5 1.043 0.135 140000 i
500 24.2 1.014 0.134 135000 R
500 23.8 0.996 0.133 132000 &
500 23.4 0.974 0.131 128000 S
500 23.0 0.958 0.130 124000 i
500 22.6 0.933 0.129 120000 i
500 22.1 0.917 0.127 116000 i
500 21.7 0.890 0.126 112000 .
500 21.2 0.856 0.124 106000 i
500 20.9 0.840 0.123 103000 £/
500 20.5 0.829 0.122 101000 i
500 20.1 0.816 0.120 98000 £y
500 19.7 0.803 0.119 95000 U
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PEELEL(V B (cm) 7K¥E (cm) BB RE (m/ ) 7K T4 (m) TERARU ViSTTL N
500 19.3 0.792 0.117 93000 E i
500 18.5 0.747 0.114 85000 S/
500 18.2 0.724 0.113 82000 Vi)
500 17.9 0.699 0.112 78000 it
500 17.4 0.671 0.110 74000 i
500 17.0 0.646 0.109 70000 7T
500 16.7 0.632 0.107 68000 i
500 16.1 0.617 0.105 64000 )
500 15.6 0.601 0.103 61000 S
500 15.2 0.590 0.101 59000 7
500 14.8 0.580 0.099 57000 -3
500 14.6 0.573 0.098 56000 E-Sin
500 14.1 0.557 0.096 53000 i
500 13.7 0.541 0.094 51000 i
500 13.3 0.519 0.092 48000 EN
500 12.5 0.484 0.088 43000 i
500 12.0 0.467 0.086 40000 ES
500 11.6 0.449 0.084 37000 -
500 11.1 0.437 0.081 35000 £
500 10.8 0.419 0.079 33000 ST
500 10.2 0.394 0.076 30000 E-S)
500 10.1 0.391 0.076 29000 -3
500 9.9 0.385 0.074 29000 £
500 9.4 0.367 0.072 26000 £
500 9.1 0.361 0.070 25000 S/
500 8.7 0.342 0.067 23000 £
500 8.5 0.338 0.066 22000 i
500 8.0 0.325 0.063 20000 £/
500 7.6 0.312 0.061 19000 ESi
500 7.5 0.307 0.060 18000 /i
500 7.1 0.276 0.057 16000 S
500 6.6 0.251 0.054 14000 E-S
500 5.2 0.222 0.044 10000 37
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Fig.16 The relationship between surface velocity and point velocity in the 250 cm away from the
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