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Application of Area Flow Meter in Open Channel Flow Monitoring

MENG Hai-tao et al

Abstract On this basis of the previous theoretical analysis and experimental study of the rectangular open channel flow distribution, as well as
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a large number of experimental data, this paper established the representative cross-section, representative vertical line and representative wa-
ter depth for the open channel flow monitoring, which could improve the accuracy and simplify the workload of open channel flow monitoring.
The results showed that in the actual flow monitoring, the cross-section should be located at the distance 4 times of the channel width or above ;
if the conditions cannot be met, a wider channel needs a shorter relative flow path, and a narrower channel needs a longer relative flow path.
In water depth monitoring, y = 0.4 h is taken as the monitoring point, or in water with violent waves, 0.2 h, 0.6 h and 0. 8 h can be taken
as three-point monitoring, but two-point monitoring (0.2 h and 0.8 &) is not recommended. The monitoring vertical line is defined as: for an
open channel <3.0 m, 3 vertical lines are taken to represent the mean, the first one should be 10 ¢m or further away from the channel wall,
and the other two set evenly within the range of 0.1 + (0.5 5 -0.1m)/2 -0.5 b.

Key words

Area flow meter; Open channel; Flow monitoring

W25 Vo LS R B T SRR M 2P £
3 M i A 7 R W O G . B R
FPAR I | DRSS e — 1 R P e e ) S B 7 B AR R,
NAE KB F1 3BT v, X B 00 5o 430 A 29 50 BE K H1
PSR T KEFS . Ramamurthy 2858 FIR I HTSE T 20T
BRSNS 111 0 S 0 O Y R 43 k1 5
W) A B RIS AR L e R A 5 00 T K
S RNIX SNKRIFREX 76 K LABE RSSO0 2, fEAM K 2 BERE S
UM AT R A A SRR A TR e ek 2.1 MR AERE KA BIRE R R A A,
T LT B Rl UL 6 B R VR T AR VRS2 A KR 265 DR 3R 50, i A58 Bh 28 15 2 AL G
HeAse™) s o AT T O I A k. MRS B, WA (O S i A TiE sk R A 58 3,
NSRS A0 A6 TS pR A S HEAT T RS e MR TETC SR AL IR v B A RE B 0SS He,
PR BB TP M RN 2R L sy k. ol 2 BUREE W R U A SR R A U ] RN
T R BRI R L SChR TR (i T AR o ki — BRI A1 B

BTEE R 3.00 m,
T I 2 % F SonTek/YSI 2\ @] 9 FlowTrack F 45
ADV AL, i s e it
KA R R S AN R R G A 7, SRty 0.5
~1.5 m/s,
FIATCE AR L w/v BE&, Hoh w 2 FlowTrack -
Fi ADV s AN 5 1) SEBRas 3  v Sk U BRI 5 s

VERERCBOR . Dt SE 4545 AR JEIE W i ] 22 97 A1
4 B AT 5 IR AT, B R (i 6 Kt , 57 DR O
0 A AR AL, LA g S P D SR B 0 G R, T AL ]
P E TAR R
1 #M#57H%

7 B BRI A T B T E BRI A A 4 BE B P — B
FERAIE, AT I SR B0 s K R IRy L A 23 531
DM FE 0.23 m Wi BEIE L 0. 58 m; QM TE 2. 10 m, Y45

HEE£mAE R B RAFE AT A (51008162) ; & i ¥ 5 A & &b B AT
& H AR 8 B (10JCYBJC03500)

ZiHE(1982 =), B, LEAMA, PRI, AFRES
MBIEFEN AT LR A RIEERE T,

2013-11-02

EERT
WA H

TE S U e AN R R A T PR A T R U 0 U A AN
ARSI , L) SR O A 00 W i A i % . B I ) — 2R 0H
Fp A K BT [ e TR] 3 e 7K B S A ] B, T AL e s )
WA WA A2 AT LARY o (EAESEBR v  ) — B R v A ]
DT A [ M 00 B T 2 ) {2 ) 4 i 2 AN [ o AN
JEE UL RIS R, AN UL i 2 R 105 42
UTEAE AN SE AR ]I A ] 0 3 2 Uil e
21 B i 22 RIS, A B 3 M U v, R 28 i A
AN E REAEA/ ] I 2 ) A O 22 s s . DR U
0 i 0 AN R B N BT

FIATCRAAN GRS L/bo L g R K 3E F 30 5 B
5,0 MR, RO AR 0.5 £.1.0 6.1.5 b,



13688

B HOR A AY

2013 £

20630540 b BEE IR (F 1), HEATHREIE . R0
MTEREAAMET 8 4>, ARIERIRAE , P TAREZETHIT

HERS AN A -

N
vn

Gt K R IR B vT 0, R K U AR R 3 1, AR
1 2 ANAH TR L/ b 5 1L H A B — 58 R A X R RE L/b,
AR AT 2 AR AN K, 7E 0. 58.3. 00 m 8 (9 B 4 |-, 7E
FXFHCRE 0.5 b AT IAD b, A BH SR 04 AR AS 6 52 52 24 0
5% Vh b e RAE N 8. 6% 5 Bl i R i ZE 4, AH X AT o
BN AE3.00 m FEA A b FEAHXT AR 2.0 b (T
T L MK B IR B 1%, FLIGE FURE AY 2E K AR AT B
WAL, £E0.58 m BE A BRIE I FEAR XA 4.0 b (G
T b FREAE AR 1%, B WA 1 KR A
ETAIN I I

ZE LTk, B IR AT 00 T I 7 S A AL Y A B (HOR
I A4 A S 34 ) BT BT i AR R R AS T, IR A B P A —
FEMICFR . ZBFFE, 76 0. 58 m B i) B U - 0k B 1 1
FAIXS PR 4.0 b, 7E 3.00 m 5 (1 W4 1= Ry K A X 3 A2
2.0 by JFITLATESZER WIS b, 300 e U 1A 5 A e A 2R 5 4
R R S DA, QSRS JE A5, T4 IEZ R e A5 i 4516
FNH
2.2 METBEMIEE G AKENKIIFHTRN N, XN
A TR T S A Y AN [ R 3 b A2 BE THT S M), -t DA Ry I 8 1 A
WY o0 A L SRR, B L SR xRk . IR BEAFIA
Ry VT H SRR T T 114 T B X s DX, RSP 1 3 S S i
SRRV SRR ) (0 A G I RE X AR R, X ARE,
/gt

BRI, R 2B SR BRI BIR 172 R m 3
S E AR TRPERAEUON R B I IR R R
AR CHEIE SR IE ) | B 2200030 7y 19 25 T4 R e 1 LA
WP R BRI R 2241 HoAth T 28 2 ] 9 1 35 1 1
SR AERAE I S BRI A R, RIBE 0. 58 m i
163.00 m PYBHLE | FRESHEREE 0. 10 m LN BIRIE BOVE M
SR A o AN IR R - I ASGA 2 5 Y AL, 2 1)
V1400 L ] 2 X A TR P S MR S0 A R 7 I [ 0 1) M ki R 22
HAE 10 em , I FALERAS B SO0 50 45 A — 2 B AR
KNo FEATE SR W v 56— 45 TR VB PEAE 10 em b,

HH SRS 3 2 114 86 1) A AN RL 2 R #E 3,00 m %2

F,0.60 m AL A, H/ANTPIME, 755
O B A B R R, KEBRST A G e <
3.00 m AYIAGE b 03 ZRaEel ] LMUZOFHI e s iR
BE>10 em W45 1 &34, 76 0.1+ (0.5 6 -0.1m)/2~0.5 b
RO Pl A3 3 S P A TR G

&2

25 L TR W SR [ A 1 43 A X 300 RE DX MR AR, XoF
EENNES A LY NNE R R (2P Oy
2.3 WEMKERANERE  BTAKGERIZK =05 R i
RE T B SR I S ZE 0, WK IR 1) 3k B 2 A B I 9 g3 X 4
My, SKPEEEEIN A, TE KR 0.40 ~0. 60 m /K IR A I 7
EFE 1 AU A, 7E0.60 ~ 1.00 m W EHE 2 ~3 AN AL, 75 1.00
~3.00 m REEFE S IS RSB A TR A TR
PIRERS y/hyy Sl s KT b S IR KR . A AT e /KR
h 30.50 ~1.00 m [# B - [a]— 2k ek LRI B U0 BT
DB R AL, % w/o F y/h (B BEATH0G, T LIRS HS 8] 3,
M3 0T LUE KR b2 0.40 ~1..00 m (BRI, y =
0.4 b AL A Az TR L IE . XSS s S Y
A A5 T TR I A 25 rh W PS4 e i FE y = 036 H AH
PEE™ S N 3 IE AT L Y B R B O R TE R K 3
T, MAEZKR 0.7 ~0.8 hy [A]AF R B A L B, 3 A5
P FITE y =0.4 b WE PRI, RZ2E8E 2 siikng
INTF3 E

25 TR WA MK IR e £ E R gsie . 76 y
=0.40 h ZLAE WS IN G3, ZE7K T SR Bk v, o T DA ik
PERFH0.20 h 0. 60 h F10. 80 h 1193 ML, AEHLESE0. 20 h
0.8 h 192 &k,

0.9

0.7

y/h

0.5

0.3

0.5 1.0 1.5
u/v
B3 wv5g/hilEML
(F#% 13705 W)



41 % 35 4

WA RS RHTRATE Y ER A AUR 0 TR

13705

60
50
40

%

3
S

30

n

20
1

(=]

Bl REF

TR

(=]

Ao YT
B3 NSRS AR S g T E

WAL [R5 28 (e K, 5 HoAth 3 25307 3t I B B I 114 22
Sl KU, A AT ) R A LSRR HAt 3 2593 1T A
NI e P 7] o7 23 A R 8 R IR s )
B 53 BT AT T R UKL A ALtk ] 457 22 28 18, T 4 < HEASURE
HHURZK AT B HKIR KA R IR . 5%
M, Hofth 3 Z3nT i Ok AT HLTOR U5 T BEZEAR KRR A2 3]
KU HLTCRR A B2 NR, [X R B A BT T B
Wb X (R 2SR LA C, A R 3,1 C, MW 87 C fEH—
fgdsfE

RIS A K 758 24 B, FH TsoSource B3R T
T AR BOR A ML IR . 45 SR B, A3 AT 1) STk R
R T 50% 33,5 A W To] (0 37 35k v AU AR A 5 9
AT AT VE Sy 7 T WA R R R AT 37, ok 75 1A T 0k A AL
J I TRRER N AR R o 248K, Al AT 1Y) BTkt A g
N AELFR T3 B B0 PR A B AT ML 5 A D A B3 3T
SR VAR X 7 T AR A B Y Sk A BR Y

SR, IsoSource A A Al B2 T2 P IR0 2% 7 o i
S TR HEAT R RS 22 B A8 Ak £ R W B B Y 45
S PRI R 28 4 MU 5 AR 25 1 BB AR AN

T, PRI, A I RS R A JBURE LA B A I T 77 71 SR AR R 7

R R, Al A R

&% 3k

[1] A8, B, B850, 5 RINENUI M HAEH P05 o iy S 22
[J]. #liFR}e#,2008(20) :1 - 12.

(2] 2RI R EE FRBUR MR 47 L) 1. 7R, 2008 (20) «
21 -26.

[3] JHZRER, BRERAE, 22 4200 SR F IR B EARREAS [T ].
HEAE,1996(6) 1109 —112.

[4] WANG Y S,GONZALEZ R J,PATRICK M L,et al. Unusual physiology of
scale-less carp ,Gymnocypris przewalskii ,in Lake Qinghai: a high altitude
alkaline saline lake[ J]. Comparative Biochemistry and Physiology Part A:
Molecular & Integrative Physiology,2003,134:409 —421.

[5] CHEN D,ZHANG X,TAN X, et al. Hydroacoustic study of spatial and tem-
poral distribution of Gymnocypris przewalskii ( Kessler,1876) in Qinghai
Lake ,China[ J ]. Environmental Biology of Fishes,2009,84.:231 —239.

[6] s, ik . e 3 BEAE AR IR R M B S [ 7] A5
EREE,2004(13) 1467 —469.

[7] &N, /56, 2280, 5 B T/KAEErisE R (O S ik fr 2e ki
I . BFRL:,2009(21) : 587 -593.

[8] MAHEER, . Figis R P SIEE [ M]. 97 FiEARH
Jizit:,2008.

[9] PHILLIPS D L, GREGG J W. Source partitioning using stable isotopes :
coping with too many sources| J . Oecologia,2003,136:261 —269.

[10] BENSTEAD J P,MARCH JG,FRY B. ,et al. Testing IsoSource : stable i-

sotope analysis of a trophical fishery with diverse organic matter sources
[J]. Ecology ,2006,87 :326 —333.

[11] PETERSON B J,HOWARTH R W,GARRITT R H. Multiple stable iso-
topes used to trace the flow of organic matter in estuarine food webs[ J].
Science,1985,227 ;1361 —1363.

[12] SyBle, SKIBEE ook, 5. mIE e A A B i ot ——
SR EFRE RO ZRANIEIEL T 1. Sh59F5T,2003(25) :1 -6.

[13] YIX F,YANG Y Q,ZHANG X A et al. No (4 plants found at the Haibie
Alpine Meadow Ecosystem Research Station in Qinghai, China: evidence
from stable carbon isotope studies [ J]. Acta Botanica Sinica,2004,45:
1291 - 1296.

[14] EHLERINGER J R,RUNDEL P W. Stable isotopes in physiological ecolo-
gy and food web research[ J]. Trends in Ecology and Evolution,1986,1:
42 -45.

[15] ESTRADA J A,LUTCAVAGE M,THORROLD S R. Diet and trophic po-
sition of Atlantic bluefin tuna ( Thunnus thynnus) inferred from stable
carbon and nitrogen isotope analysis [ J ]. Marine Biology, 2005, 147
37 -45.

(L% 13688 1)
3 £ig5itie

(1) B R 37 300 A T 7 0 A o 24 5 B, (HUAN [) A B
RIS B BT AR AR AN ], RN () 56 B AT — 52 B 5%
o TR, EWOE R R R Y 4 M5 ER R L
Lo ERANHE R A, TR, TR B A R I R A R
AEXT IR AR

(2) MK BRI e Ry - 72 y = 0.4 b AR M A, 78
IR S K AT LA EER H1 0.2 h.0.6 h F10.8 h
13 il HANEEGERE 0.2 A 1 0.8 h 19 2 KTk

(3) WLk (LN  AE <3.00 m AL |, — R 3
FAMA AT R IME . 5 1 SRR £ I B IR RE K
F10 em;7E 0.1+ (0.5 5 =0.1m) /2 ~0.5 b [AEFE P TFH%

ERINSRIREL
S 3k

[1] PIRZADEH B,SHAMLOO H. Numerical investigation of velocity field in
dividing open-channel flow [ C]//12th WSEAS Int Conf on APPLIED
MATHEMATICS. Cairo, Egypt,2007:29 —31,194 —198.

(2] 5, HOEH. RS LKREAI I Rge I M] st B
S, 1995.

[3] ERE, T4, P BIRIFRE I A ZO H M e i R R4y
HrLI]. JEVbAET, 1998, 9(3) : 86 ~90.

[4] E75F, 0%, sk, % FRIRma s e e S w
PIRZFLT ] EREHEK 4R, 2008, 27(4) : 25 -28.

[5] R, Too GRS S R KR T]. RS, 1998
(11) . 1208 - 1217.

[6] PNAH, £5F, 55, & FRWH B R ROE 10 (B 9T Sz
[I]. KB AT Stk Rg, 2004, 19(2) : 144 - 150.

(7] sk, kAR, XINVRE. S e s e (R A [ T]. i
THE, 2012(4) : 90 -92.



