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An approximate formula for calculating water depth of uniform
flow in circular cross section

ZHAO Yan-feng,LLU Qin,ZHANG Kuan-di

(College of Water Resources and Architectural Engineering s Northwest A & F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] For present shortcoming of water depth of uniform flow in circular section,

which is great calculating error and small application scope, this paper desired to get a new approximate

formula. [Method) Through mathematic-exchange from the equation of uniform flow in circular section,

this paper got expression of non-dimensional parameter k£, moreover used principle of the best approxima-

tion to do optimization and approximation to £ and non-dimensional water depth x,an approximate formula

for calculating water depth of uniform flow in circular section was gained. [Result] Error analysis and ap-

plication expresses that in the practical area of engineering, the maximum error of this formula was not

greater than 0.9 percent. [Conclusion] Comparing with the previous formulas, this formula has higher cal-

culating precision and can be widely used and satis{y the engineering requirement.
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Calculating error of different formulas of water depth of uniform flow in circular section
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Table 1 Comparing of the maximum error and formula form of circular section in uniform flow

# 2€[0.01,0.80 ]y £ 5E G A Y

AN e RMIXF IR 2/ % 2y 23S I FRMXTRZE/ %

Formula Maximum error in Margin Maximum error in the margin
x€[0.01,0.80] of its formula

w2 ¥ A2 HAN Hui-ling formula 94.79 2€[0.34,0.80] 1. 65
¥k #6225, CHEN Shui-di formula —43.76 2€1[0.20,0.80] —1.34
FIEHF AKX WANG Zheng-zhong formula —18.54 r€[0.16,0.80] —1.52
SC#EZS . WEN Hui formula —8.46 2€[0.05,0.80] 1.43
A XA 3 Formula in this paper —0.90 x€[0.01,0.80] —0.90
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Table 2 Calculated results of the relative error of different methods

N 2 Y5 KR/ m 5 K GG f fig / m xR 2/ %

Formula N Water depth Exact result of water depth Relative error
HEBARX ) o

413 2 5
HAN Hui-ling formula 2.413 2 1.856 7 1.833 6 1. 260
Y N ) o
CHEN Shui-di formula 2.413 2 1.812 1 1.833 6 1.172
FIER AR ) )
WANG Zheng-zhong formula 2.413 2 1. 860 8 1.833 6 1. 482
AR )
WEN Hui formula 2.413 2 1.846 4 1.833 6 0. 700
JN =

AR 2.413 2 1.836 1 1.833 6 0.136

Formula in this paper
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