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Abstract

In this paper, the resistance coefficient diagrams of Nikuradse, Moody and Segsda were discussed.
The discussions showed that resistance coefficient diagram as the Nikuradse’s form cannot exist
in rectangular open channel. Only in the two-dimensional open cannel flow, the resistance coeffi-
cient diagram as the form of Nikuradse exists. In this paper, this resistance coefficient diagram
was given. Using the resistance coefficient equation on the rough plate of the diagram, the velocity
of uniform flow of the two-dimensional rough channel was computed. Comparing the results with
those of Segsda’s wide shallow rectangular channel experiment, the difference is within 4%.
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Figure 1. Nikuradse resistance coefficient diagram
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Table 1. Computation results

=1L HEESR
r/K 153 30.8 60 126.5 248 511
A 0.045 0.039 0.032 0.027 0.022 0.019
Ig (1001) 0.66 0.59 0.50 0.43 0.35 0.28
Re 1995 4345 9363 21,430 46,200 10,300
IgRe 33 3.64 4.0 4.33 4.66 4.82

Table 2. Reynolds number range

2. REHEE

r/K 15 30.6 60 126 252 507

IgRe 3.770~5.987 3.672~6.000 3.653~5.962 3.630~5.560 4.210~5.991 4.114~5.987
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Figure 2. Moody resistance coefficient diagram
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Figure 4. Resistance test diagram of single object
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Figure 5. Segsda resistance coefficient diagram
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Figure 7. Two-dimensional open channel uniform flow
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Table 3. Computation results

3. TE&R
h, / K 10 ill5 20 30 40 60 100 200 400
A 0.0145 0.012 0.011 0.0095 0.0087 0.0076 0.0066 0.0054 0.0046
Ig (1031) 1.16 1.08 1.04 0.98 0.94 0.88 0.81 0.73 0.66

Table 4. Computation results

4 HHER
h, /K 15 20 30 40 60 100 200 400
A 0.0106 0.0096 0.0083 0.0076 0.0067 0.0058 0.0048 0.0041
Ig(10°4) 1.025 0.98 0.92 0.88 0.83 0.76 0.69 0.61
lg(Re) 2.96 3.10 3.30 3.46 3.66 3.92 4.16 4.60

Table 5. Computation results
F 5 HHEESR

hO/K 10 15 20 30 40 60 100 200 400
A 0.0144 0.0122 0.0109 0.0095 0.0086 0.0075 0.0065 0.0054 0.0045
lg (103/1) 1.158 1.086 1.037 0.98 0.934 0.877 0.813 0.73 0.655
Re 7967 12983 18314 29426 41237 66060 118581 263027 568806
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Figure 8. Resistance coefficient diagram of two-dimensional open
channel uniform flow
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Table 6. Comparison results
6. B4R

b (cm) 100 100 100 100 100 100
h, (cm) 25 3.54 3.85 5.55 4.77 4.75
b/h0 40 29 26 18 21 211
i 0.0005 0.0007 0.0005 0.0007 0.0007 0.001
K (mm) 24 3.34 24 3.34 2.18 2.17
vV (cmis) 13.45 13.4 17.3 23.7 23.7 28.7
Vv, (cm/s) 13.7 135 17.3 247 247 29.6
((vo=Vv)/v)% 1.9 0.7 0 4 4 3
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