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Fig 1  Structure of mobile parabolic thinzlate flow measuringw eir for U 2shape channel
and its gpplication in channel flow measurement
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Tablel Height difference betw een upstream w ater and backw ater
of flow measuringw eir at different typesof U shape channel, channel slope and
area ratio of flov measuringw eir throat to U shgpe channel an
Pm? l
1 200 1 400 1 650 1 1000 1 1440 1 2000 1 4 000
0135 871405 15 210
0145 521875 918 217
D20H 30
015 351395 811 415
0165 251342 1012 611
0135 561392 13145
0140 431175 11137
0145 341113 9158
0150 271632 7167
0155 221836 5128
D 30H 40
0160 191189 3173
0165 16135 2196
0170 141098
0175 121281
0180 101794
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Table 2 Critical submerged ratio of flow measuring
flune at different typesof U shgpe channel, channel
slope and area ratio of flow measuringw eir throat
to U shape channel

E P m 1! i Ser
1 400 0165 0168
0135 871405 1 2 000 0157 0162
1 4 000 0156 0160
1 400 0172 0174
0145 521875 1800 0166 0170
12000 0160 0172
D20H 30
1 500 0169 0172
0155 351395 1840 0169 0176
1 1440 0168 0173
1200 0189 0195
0165 251342 1300 0182 0190
1 650 0177 0185
0135 561392 1 1 000 0154 0170
0140 431175 11000 0158 0169
0145 341113 1 1000 0157 0170
0150 271632 1 1000 0161 0173
0155 221836 1 1000 0164 0174
D 30H 40
0160 191189 11000 0162 0176
0165 161350 1 1 000 0166 0177
0170 141098 11000 0167 0180
0175 121281 11000 0168 0182
0180 101794 11000 0169 0184
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Table 3 Total hydraulic headXischarge relations of
w eir w ith different typesof U shgpe channel
and area ratio of flov measuringw eir throat
to U shape channel
0135 Q= 01020 3H 97°3 01999 9 1 200 1 4 000
0145 Q= 01026 9H °7'2 019996 1 200 1 2 000
D20H30
0155 Q= 01032 54 9753 019998 1 200 1 1440
0165 Q= 01038 1H %61 019998 1 200 1 1000
0135 Q= 01022 4H 2928 01999 9 1 1000
0140 Q= 01028 5H 19762 01999 9 1 1000
0145 Q= 01030 2H '%%7 01999 9 1 1000
0150 Q= 01037 6H 1953 01999 9 1 1000
0155 Q= 01042 1H %71 01999 9 1 1000
D 30H40
0160 Q= 01047 OH %37 (01999 9 1 1000
0165 Q= 01049 5+ 9701 (01999 9 1 1000
0170 Q= 01048 6H 19%0° 01999 9 1 1000
0175 Q= 01052 6H %% 01999 9 1 1000
0180 Q= 01056 7H %26 (01999 9 1 1000
25 e#i=1/200
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Fig 2 Depthischarge relationsof flow measuringw eir at different typesof U shape channel,

channel slope and area ratio of flow measuringw eir throat to U shagpe channel
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Table 4 M ean and standard error of discharge coefficient
at different typesof U shape channel and area ratio of
flow measuringw eir throat to U shape channel

, P
P
) Q E
c m- ! Cu %
1 d 7
3 0135 561392 01384 01004 11058
’ ’ 0140 431175 01391 01004 11154
' EPh, 0145 341113 01394 01003 01859
, 4 (12) Ca 0150 271632 01399 01005 11471
01004 8, 112% 53040 0155 221836 01409 01006 11712
Co= 01433 6(EPH) ™7 R= 01857 (11) 0160 191189 01410 01006 11689
(1) 0165 161350 01412 01005 1137
' 0170 141098 01406 01001 01334
' u 0175 121281 01410 01002 01605
0180 101794 01411 01002 01494
415 0135 871405 01401 01004 11007
E 0145 0165 520130 0145 521875 01405 01004 11081
0155 351395 01410 01005 11309
0165 251342 01416 01004 11042
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Fig 3 Depthdischarge coefficient relationsof flow measuringw eir at different typesof U shgpe channel and
area ratio of flow measuringw eir throatw ithU shape channel
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Table5 Estimation of measured discharge errors
of flow measuringw eir [ ]
R [1] .U M ]
A , 1986
) + 110 20 am, 012 an , 1982
53 + 011 [3] ) ) .
D + 1120 (11) [J1 ,1994(7): 12 23
[4] .U M ]
: , , 1997,

, D= 213%:; h [5] Herschy RW. Strean flow measurament[M ] Elsevi2
=011m ,D=+ 2%, er Applied Science Publishers, London U K. 1985
412% (13) Cu, 5 D. (6] ’ ’ - U
1165% [J] ,1999(3):
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M obile Parabolic Thin-PlateW eir for U-Shape Channel FlowM easurement
Zhu Fengshu, M a Xiaoyi, Zhu Xiaoqun, L iu Haijun

(W ater Conservation and A rchitecture Engineering College, N orthw est Sci2l ech U niversity of A griculture
and Forestry, Yangling 712100, China)

Abstract: A nev mobile parabolic thinZlatew eir for U 2shagpe channel flow measurenent w as developed,

the height difference betw een upstream w ater and backw ater and critical submerged ratio is analyzed, the
allow able sectional area ratio of flow measuringw eir to theU 2shape channel isobtained, the fomulae for
calculating the discharge and the lav of the discharge coefficient are put forward The results reveal that
the nev mobile parabolic thindlatew eir w ith high measurement accuracy, simple structure, low cost and
easy to use, can be used for gnall U 2shape channel flow measurement
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