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“A study on the flume for a current meter rating”

Chong, Joon Suk

Pak, Chong Ung

ABSTRACT

The coefficient of the current meter generally determined by the maker. Its coefficient is
subject to being changed with time. Therefore the coefficient of the current meter has to be
checked up before it is ready to be used.

Such an inspection is termed a current meter rating. The current meter equipped an elec-
tronic apparatus and all the others are to be rated in a rating flume.

The price current meter, which is most widely used for measuring flow velocities ranging
between 0.3m/sec and 3.5m/sec has been used in this study. The length of the flume and the
optimum range of the rating in the cross section are determined in the range of 20~120cm
deep, 50~160cm wide of the flume.

In this study, the 23 different kinds of the current meter rating enabled us to determine
the constants a and b of the following equation.

V=an+b (m/sec)
where, n is number of revolution per second (n=N/T)
V is velocity (v=D/T)

The above constant can be determined by the least squares method and plotting, using the
velocity (V=D/T) and the number of revolution per second (n=N/T) obtained from the
running distance(D), time(7T), the number of revolutin(N), and the running number(m).

From the experiments the following conclusions are drawn:

1) The rating flume is large enough if the flume is 110~160cm wide, 100~120cm' deep, and

40~50m long.

2) The optimum depth for rating of a current meter is in the range of A=40~50cm.
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Table. 1. Experiment record; (Current Meter Rating Price No. 375)

};ux::g;% Experimental Value - Computation Remarks
u D(m] ‘ T{sec) (37 4 V=D/T(m/sec)| n=N/T(rps) J‘ n? nV
1| 20.0m 136800 29 1 449 2 | 101 \ 4 | 414 3 044 |D:Distance
2 " 14i00 29 1 429 2 Lo | 4 | 20 2 gs9 |1 Time
3 ” 15500 30 1 333 2 000 4 000 2 666 N:oy}%ev.
4 ” 1350 29 1 431 2 148 4 614 3 17| g
5 " 15.00 30 1 333 2 000 4 000 2 666 | Running
6 ” 20'00 29 1 000 1 450 2 103 1 450 | Dumber
7 " 1800 30 1 111 1 667 2 779 1 852
8 " 14100 30 1 389 2 083 4 339 2 893
9 " 1400 30 1 429 2 143 4 588 3 061
10 " 800 29 2 500 3 | 625 13 | 9 063
11 " 24100 29 0 833 1 208 1 459 6 006
12 ” 3200 30 0 625 o | 938 o | 880 0 592
13 " 3750 29 0 533 0 773 0 598 0 412
14 " 980 30 2 041 3 | o6t 3 | 370 6 248
15 " 700 30 2 857 4 | 286 18 | 370 12 249
16 ” 27550 29 0 727 1 055 1 113 0 767
17 " 2540 29 0 787 1 142 1 304 9 899

Total 3 | (22 057 | (33 7517 | (81 3617 | . (53 998)
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Table 4. Experimental recsrds
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Table 7. Experimental record.
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Table 6, Experimental record. b=160cm m=46
b=80cm m=T5 remd| VI ) | (V)
Remd | VI md | | V) 20 } 15. 606 22.631 4801 | 32,983
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60 |  10.385 14.877 18.305 12.748 | 47962 | 68.178 | 139.183 9. 647




X 4.5 93

V=0. 698n+0. 007 (33)
4 .
{ﬂ : ! — L——~—H~-/»———~~I—A—;J
i I N D s
n, 1 -
2"——'* - e —
| i
Vi ’//
. Ils__
0 0.5 v 20 25
Fig. 7. V=0.698N--0. 007
N-1.
Table 9. Experimental record.
bem) | 50 } so | 1o ] 160
v |V=0.678n ’V:o. 691n *V:o. 708n  |V=0. 6987
+0.012 +0.019 —0.023 +0. 007
CEEE I | = | 33

28-—9, 10, 11, 122%E & § gdFe] b&=110cm
ol w8 b=160cmd = B SEES —E#d sE
#AE el et

oo g & 29 4,567 F FEE A4
#e gz EAdR . 28 (8)-L fEe] 160emd
w7t A Aol Jhrbe A REE vehidh

4
rA:b=50cm —=
g 80 «
3] i Lo - Jg‘{
160 ~ f/

10:

1.5 F-4¢] 2.

Voo
Fig. 8. V(50~160)=an-b

152 5=110cmz 233tz HE 20cmd W& rhdA
5A o)A h=H/2¢) oA HEALTE gte2 T 103
o9 9% T3k

N 4.5 9 &tnd

V=0.714n—0. 010 (34)

Fe® Tyt 19734 1279 35

Table 10, Experimental record.
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