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Background:

» In the past decades, with vigorous development of China's economy, National Water Resource Strategy has been
put on unprecedented level

> Agricultural water reservation (AMlT357K) . improvement of the efficiency and productivity of agricultural
water(i2=/KEIEFIBRER). improvement of the management efficiency of water resource (3EE/KEIREEIEE
73) ., accurate measurement of water volume is the preconditiongiE 23K EREHELTE

> In the vast Western area of China, affected by geological factors, the variation in flow directions is complex,
sediment concentration is heavy, types of channels are varied, to have accurate volume measurement is difficult.
To eliminate the affection on measurement accuracy in the field, box-shaped ultrasonic flow meter is designed
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A box-shaped flow meter for open channel provides measurement accuracy on site

even in turbulent and channel sediment condition.

Working Principle T{E[RIE:

> The working principle of dischargejfi= is velocity-area methodiFiEmEFR%:
Instantaneous flow = mean velocity * cross sectional area

> The working principle of velocityif#i# is ultrasonic transit time methodi#B/EKRATE %
It employs ultrasonic time-difference technology to determine velocity by measuring the transmit time
taken for the pulses travelling between transducers.

> Wetted cross-sectional areaidiiiE#R in the box

Interior width of the box * water depth (not water level) inside the box
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Features & Benefits 45 Nz {itza:

> Box-shaped cube provides a stable section areafg3iElE for measurement | TR
Meter box is made in aluminum or stainless steel with or without entry flame depends on |
mounting options. It provides a relatively stable space for ultrasonic transit-time system to

compute velocity and the meter to determine the distribution area.

> Accurate flow measurement with multiple cross-path3ZX Z &8 velocity

8 — 24 pairs of transducers (according to the size of the box) in a interleaved cross way3z X 8/= to map the
vertical velocity profile of distribution area, enables the product to be resistant to swirl, or other unstable flow
condition.

> Automatic sediment height identificationj? RS EHGIR5!

The interleaved cross transducers with no more than 5cm spacing for each path not only provide good sampling
of vertical velocity profile, but also helps to determine the sediment height in the box. This function secures the
measurement accuracy in the field where sedimentation in the channel is heavy.
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Features & Benefits 55 iz {itiA:

> Triple water level survey =K{iilll
Meter box employs electric water gauge (on one side panel), ultrasonic water level sensor (on the
top panel) and transducers (on both side panels) to determine water level in the box. The water
depth is computed according to optimized water level data. This feature provides the true section
area no matter the meter box is submerged or partially full.

> Integrated design makes it easy to install and almost maintenance-free —{#5{ti521t

Meter box takes all-in-one design concept, the mainboard is integrated inside the top of the box.

It is also possible to have battery powered meter box version with lithium cell and RTU integrated
in the box. No incompatibilities’ problems.
No moving parts within the box, very low head lost, can be square or rectangle basing on the needs on field.

Meter box can be mounted to existing head wall, control gate, or slide into provided grooves in channel, It
makes the installation at very low cost.
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National verification of measurement accuracy in the laboratory

Group Standard T/CIDA 0007-2021 Box-shaped Ultrasonic Flow Meter for Open Channels, which was published
on June 2021, and came into force on July 2021 in China.

Flow measurement accuracy of Beijing Huashui Metering’ s UPM-X400 received the official test report from
National Test Center for Equipment of Irrigation and Drainage on January 2022.

PO—— R KT

HABAE R E SRR National Test Center for Equipment of Irrigation and Drainage National Test Center for Equipment of Irrigation and Drainage
. R AR B K s o R A
Wit HATR, REREER. i TEST REPORT
T MO e — LR 0 2 — U L R National Test Center for Equipment of Irrigation and Drainage #% (NO.): BXC202201 YL R #2W M2 A
SR RAEK | moemmnr | Lo A BB SRR REH A A WS, BXC202201
& ERERN S _= - e s PRLH R MBS, CX-400%400%458
;Wj 'ﬁt *ﬁ = ALy | EOARRMIANE | daseus'c 15 4503 982 RRHH: TICIDA 0007-2021 HHEH: 202112330
pictel Doty Inspected Body | 255 %
TEST REPORT SEa RECEARRRANE: MO #9M ERATD me | mwme 5 A wRaR | wEnE
Manufacturer | Test ltem Serial No, Test ltem Technical Requirement Test Result | Judgement
T ] Frry TEREAOCRARAR
Saing Bogy | ARG | N e E e T Y T R
#B(NO.): BXC202201 WRER R0 EREA TR DR R BR Y 4002 =
pe=p
empE e e : o | MMAMEEE |y sgmrmusaT s |07 o
AR PPy { (1 Smam)
PRER: SO i R A Sampling 2% Sampling Base ne % i RASARR: HORERN
&S Quantity . MR e ot BE
Product Name -~ 3 EROE £20, HABRNE50, RME (139 ESHER
Wit wn noEm 02146 128308 R 201 - RBE10
AN, o . Receipt Date Sampling Crade pe KRR, RSEERR
SRS, REKRRRGARLE HEWERRS BRRIEREM | ysirsonany o |mmeswon |10 mRmenss wem (o |2 PO
Inspected Body Saple o |MAES Tus ""“ HS11521120064/ RHBE25
Condition Date by f | KOEERER | ESROANLT. ARMROR [ o [ 4
e, e RN R RBHEL TCIDA 0007-2021 OO KRR LSO ;
ikkn Kinid of Teet Tes Criterion - . ERHMET, WRMROKS
e S 6 | et . S | B
4 BB BRER o | 28 2RI HRENE10
WD aring inket o Jext Concled | R RREMMAOKCNRRION | o | o
RAMME AT (WAL AR - B . I NI AR Seal of Test Center :: ' o 5 BRI 2
e = KRR FWBUORE |~
RELEEM: FHE2LE P &/ - LIE-LE L (OT (ensipvin e (2 B
e s it ] Date of Report . i.{ ke W d/ﬂ’ e
LI« 00 50 R A 25 7 6 6 Me“y" B ﬂ i b;- h ¥ :yi g ¢ — & — *asx "
2P (AY]R P EIAY A EAY, =
MWESB accuracy class ] { 7B i /
CEE AT AR P T Y1 09004 00 L0 T K D008 09 Note:




World Water Congress

International Water Resources Association (IWRA)

trasonic Flow Meter for Open Channel@"‘"“

Testing methodology and equipment Jillif /5 i%Mi8 &

A\

LY

The test was conducted by reference meter method. The water goes through reference

meters, water tanks, and tested meter box in a closed loop. Press

-
l'.

“start” on the
interface of host computer software, the computer starts to read the flow rate data

from tested meter box and reference meter. Press

“finish "to terminate the test,

the software shows the accumulated volume data of tested meter box and reference meter, and the measurement
uncertainty.

The test equipment is consist of host computer control desk, surge tank, water storage

tanks, pumping station, frequency inverters, reference meters, flow regulating valves

pressure regulating valves, standard steel open channel etc

!

The tested box meter is fixed on the frame in the steel open channel, which is 1.5m wide
1.5m high, and 12m long.

Rl L )
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Field testing under canal sediment condition &R TR FRIINIAEL '

The field test methodology is to use a rotating current meter to determine the cross-section velocity, **
and multiplies the distribution area to get the flow rate as reference data. The distribution area is :
determined by water gauge and the known width of the canal. The accuracy is to be assessed by the ;’,,M :

cumulative flow rate of meter box through the testing period, to the reference flow rate. ©

The rotating current meter method is well designed under hydraulic principle and widely applied
through China. This field testing is conducted under {Specifications for water measurement of

irrigation canal system) GB/T 21303-2017 and {Code for measurement of fluid flow in open Channe'l))" GB50179-

2015.

Equipment« Code<’ Description<

Huashui meter box« UPM-X1000« 1000 (width) mm*1000(height)mm, 20 pairs
of transducers arranged in cross-split level<

Rotating current meter« LS25-3A« verification certificate within validity period,
applicable water depth > 16cm, velocity =
0.05m/s<

Remote terminal unit & meter TL12¢ 4G communication, solar power supply<’

box display<’
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Testing items & results i B R LGSR

Table 6.3.1.1 Testing data record of meter box under free flow condition
Date: 25" March, 2021 Weather: Clear 17°C
Site: Tuanjie village, Lailou town, Shaya county, Xinjing Uygur Autonomous Region
Recorder: Hu huitao Record date: 25" March, 2021
Meter measured sedimentation
Hand measured sedimentation height: 190mm
height: 221mm

Instantaneous Cumulative flow Collect time
No. Water level (mm)

flow rate (m?/h) rate (m*)
1 417.29 652 658 12:21
2 417.22 645 665 12:22
3 415.93 641 672 12:23
4 412.65 641 679 12:24
5) 410.05 641 686 12:25
6 405.20 641 693 12:26
7 383.91 640 699 12:27
8 363.12 638 705 12:28

7. 4 711 12:2 - —
9 357.90 63 9 Table 6.3.1.2 Error% comparing under free flow condition<
10 340.40 629 (A 12:30 Flow rate calculated by Average flow rate
1 30344 626 723 12:31 rotating current meter measured by meter box error%<
3 P 3 <
12 309.28 623 728 12:32 method (m /S) (m /S)
0.102¢ 0.104¢« 1.9%<

13 291.46 618 733 12:33 Error = (meter box avg flow — rotating current meter flow)/ rotating current flow*100%¢<’
Average flow Average flow rate=SUM (instantaneous flow rate1:

0.104
rate (m’/s) instantaneous flow rate13)/13/3600
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Testing items & results i B R LGSR

Table 6.3.2.1 Testing data record of meter box under downstream damming condition<

Date: 25" March, 2021« | Weather: Clear 17°C«
Site: Tuanijie village, Lailou town, Shaya county, Xinjing Uygur Autonomous Region< ) £, S :
Recorder: Hu huitao< Record date: 25" March, 2021< | L & L R ey
Hand measured sedimentation height: 190mm< Meter T\e{-jsured sedimentation f
eight: 221mm¢<
i ime<

No.< InStant?;:go(u;:}?\;i Water level (mm)< Cumule:tell\{: E‘L(::\;@ Collect time I
1< 285.72¢ 711< 1408« 15:39¢
2< 286.57< 713< 1413< 15:40<
3« 287.36¢ 717< 1417< 15:41<
4 283.92¢ 720< 1422< 15:42¢
be 288.02¢ 721< 1427< 15:43¢
6« 289.89< 721 1432< 15:44¢
7< 287.54< 723< 1436< 15:45¢
8« 283.41¢ 725¢ 1441< 15:46<
9« 288.25¢ 726< 1446< 15:47<
10< 286.91¢ 728< 1451< 15:48<
11 289.61< 730< 1455< 15:49<
Average flow« 0.079¢ Average flow rate=SUM (instantaneous flow rate1: ‘
rate (m’/s)< ) instantaneous flow rate11)/11/3600<
Table 6.3.2.2 Error% comparing under downstream damming condition<’
Flow rate calculated by Average flow rate

rotating current measured by meter | error%« |

meter method (m’ /s)<] box (m®/s)<
0.077¢ 0.079¢« 2.5%<

Error = (meter box avg flow — rotating current meter flow)/ rotating current flow*100%< |
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Application in Western areas in china The accuracy of meter box field testing

» il

<
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As a newly developed device of flow rate
measurement for open channel, meter box has be
widely and successfully applied to irrigation
districts in China. It has been approved that
automatic sediment height identification function
and triple water level survey helped to secure

the accuracy in real world.



A XVIII
World Water Congress
International Water Resources Association (IWRA)

Thank you for your attention!

Ms. Yan Song
651059915@qg.com +86 1391 158 9970
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