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Analysis of faults in theory for m easuring flow velocity
on slope with tracermethod
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Abstract In the conventbnal tracerm ehod the flw vebcity is detem ned by the tine for the tracer to cover a
certan distance and an arbitrarily chosen empirical correction coefficent The empirical coefficient is nflenced
by many factors The analytical solition ofmathem aticalmodel for solute transport n flow ing w ater w as graph ically
shown that the velocity of flow can notbe calculated w ith the estim ated velocity by the tme for the peak solite con-
centratbn to cover adstance fran the njectbn locaton to themeasuring point as used i color or salt tracerm etr
od The conventional tracermethods for velocity detem nation have theoretical faulis The disperson coefficient of
he solite has significant effect on the velocity measured by the tracer m ehod The bigger the dispersbn coeff
cien{ the laiger he tme nterval between he peak and centwid arriving tine The sedin ent concentration affects
empirical coefficients and the dispersion of solite transport Theoretically the velocity enhances the coeflicients

but there is notsignificant relatbn betw een hen Therefore the sediment content or the w ater quality should be con
sidered and different correcton coeflicient should be used while measuring the ve beity of flow using racermethod
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Fig 1 Transferrng cuwes of electrolyt Ise 1
& ransierrng cuves of efeciolyle puise 1 Fig 2 Transferrng of ekctolyte pulse in flow w ith
flow w ih d ifferent velociies ” . . .
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Table 1 M easured results fiom tracer method and d schaigem ethod n clear flow
Q5 1° 2° 3° iy 5° 6° 8° 10° 12°
v 018 0711 Q0 768 Q 921 1 055 1 09 1 266 1 101 1 215 1 273
R? 0 98 099 Q 98 Q 99 0 99 0 % 099 Q 99 099 0 95
v, 0125 0512 Q0 537 Q0 654 0 746 0712 0 854 Q0 781 0 84 0 916
8 Q 69 Q72 0. 70 0. 71 Q71 Q 65 Q 67 0. 71 Q 69 Q72
2 9 3%
Tabk 2 M easured resulis fran tracerm ethod and dischargemethod n fbow w ih 9 39 perent sedin ent
Q5 1° 2° 3° iy 5° 6° 8° 10° 12°
v 0 401 0 760 Q 751 Q 949 1 078 1017 0 957 1 102 1. 253 1 189
R, 0 95 099 Q 97 Q 99 0 98 0P 097 Q 97 0 98 0 98
v, 0 319 0 499 0 547 Q 640 0 759 0 823 0 725 Q0 763 0 914 0 934

B Q0 80 0 66 0. 73 0. 67 Q 70 Q 81 076 0. 69 Q73 Q79
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Tabl 3 M easured resulis fran tracerm ethod and dischargemethod in flow w ih 34 16 percent sed ment

3 £ 5° 6° 8 10° 12° 15° 20°
Vi 1 019 112 1 151 1. 195 1 238 1 308 127 1. 46 1 575
R? 099 098 Q 98 0 98 099 099 0 98 0 99 0 99
V, 072 0 886 Q0 902 1. 013 1 023 098 0 986 1. 088 1 147
Q71 Q79 0. 78 0. 85 0 83 Q75 0. 78 0. 75 Q73
4 44 7%

Tabl 4 M easured resulis fran tracerm ethod and dischargem ethod in flow w ih 44 71 percent sed m ent

3° 4° 5° 6° & 10° 12° 15° 20°
v, 1 030 1162 1 199 1 342 1 419 1 544 1. 466 1 595 1 688
R? 0 99 098 Q 98 Q0 98 0 99 099 0 98 Q 99 0 99
v, 0 768 0 922 Q 936 1. 191 1217 1 279 1. 301 1 312 1 271
Q75 Q79 0. 78 0. 89 0 86 Q 83 0. 89 0. 82 Q75
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Fig 3 Relationshp between emprric coefficient
of tracerm ethod and sedinent content
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