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Research on liquid flow measurement method
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[ Abstract] As the industry and agriculture develop, the contradiction between water resources utilization rate and supply and
demand is becoming more intense. It is particularly important to pay attention to saving energy and improving economic benefits and
product quality. In the process of industrial production, in order to monitor the production process effectively, it is usually necessary
to measure all kinds of liquid media in the production process so as to control the production. In agricultural production, the
measurement of irrigation water is helpful to maximize the utilization of water resources, so the flow measurement plays a more
important role in industrial production and daily life. At present, there are many ways of flow measurement, among which the
flowmeter based on velocity is the most widely used. Through reading and investigating a large number of literatures, the principle
and development process of several common velocity liquid flowmeters are introduced, and their respective advantages and
disadvantages and applicable scenarios are analyzed in this paper, which provide some basic guidance for the research of flow
measurement.
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Fig. 1 Principle of travel time ultrasonic flowmeter
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Fig. 2 Doppler ultrasonic flowmeter

) 7 8 ) A A T & Pl E  2e
50 AFEA 2 R GEAR v AR 7R A < NS FR i it
TN S5 RS TR PO R T 2Rk 2
VR R Y Erdrich % AT 1858 4T
BT — A GO I e ne s, T bR T I R
SR R A AT S A R B, AR AR I B AT
T TR, SR, SCBERIHE S T — AP T A
AR MBS P BT, # Tk, Jackson % AT
N T 2 A R R 2
AR TR . Caiogirou % NS 38 i %t 45 38
ARG IEAT T A Hr it o, R 4 e I 2 11 0% 00
FERL T BB K HE . Eren A N T — A
7 U A4 T RE R A 0 T L I I S AR B ) R 7
T,

SHR U, TR R S R R R A
FrAssE , s e v SR SR 00N i H TRl 18
W IR AE R 1 A28 i 00 T R SR 1Y
PL BRI AR Z 2 m &R | e anfol XH5 5
AT ARCRAE AL PR i H. 25 Fe 1 Fn A A A B 4
Refr I MERE S 2 BRI A5
2 HER=EiT

R s SV = B £/ A T X AW S A Y
B ARG R 4 55 0 A Vol 1R e o SR Y
Toalbk Rz —, FE G R RHZEL A T Y
A B —BE BT R R W R TFREHLEE AR
A R LR B AT S (0 R e R )
AP ICHE AR BB B AR A A I 2ok, T 5] T
AT F AL 235 I A B X L R R T A
FFE B T AT IE R

R R TN B S R A R e A
SPARTERE Y v D) E R SRR B, 25 7 A Ny He Bl 5
Ko FL R L B TR 156, 3 R 1 O AR A A A



78 B o /5 M5 MM

510 %

NI Sl {45 18 o BT 0455 , FERG 7 0 2 B0 7 1a) F
TR M) 27 A 5 i de A E 8] A RN FE B e
KR
E = kBDv, (7)

Horbr, E NI HL 3 ki 28 B NG
SRS 5 D Sk EEAR 2 ] ) S R A T AR I T
v TR

HA TR Q, ]

Q :%77 D*v, (8)
WO AT LR AS
4kB
E —EQ, (9)

SYHT AT, N FE B E R AR R Q BLIE
tt[lﬂ] N

FE R T R R AR e Y R R
PFRTSE W 2 20 #2009 P 5 91, Sherclifft ! 58 1 %3 5
PR R 1 PRI T T 2R A 7 B AT, 55— K
P& T G AR RO M T MR
ke a niOELT RN be 0] R S A SN B 3 S EN
FHARTE Tl Tz W H .

2 FOMREE R FH A2 1 114 8 D A R R
fih P P AR BT T — b AT DAAS I SE AR A
SRR ETT, YR TR, B
WEA T — KT LIRS I AN [ RS B2 A4 0y i i 3, 280
ZUEEI GRS T AR T SO R A, 5K
S A NI S e o A 8 R R A T JC T T e R
TR TR — [P AT T 430 B RIS, £ 1 0T A4
AR L | R A A8 ) A o B B e 4 45 o LA
fift, R Tt — 2 AR R ER, Turner " K
RN R el A5 il 2 BB ) A BE TR T A Ty
6] FAFFIFEH  Crshing!"' $2 H T — Rl (015 5 4b
PO R T S S RS R, Amare' " T —
o A0 H 2 e H et 3, A 955 o H 7 4 P AR AR
DR, o 450000 H B HH e SR 3455 L B
PR ST NS PERR G 8 A B PR A o
il 7, S AR R A IR H R R TR I
T HR I EOR O BRI T =AU

HBE T R TS, A2 BN AR K
& 78 AR RE M X AR B A AT T A R ), FE
I S g R P T 77 A 78 SR 7 H, 50y AR A 1 25 i K [
A, LT ANFEAEIE IR | A R Hl 77 T £ 17 U
i (H R T PR A0SR S AR A
— B )M T LA T RS A F R T A

A

I IE N EER A REA DU AE
3 RfETRE

AR TR — A R T, f TR 2L
ZEVR AR i e A T 0 A, EL g
B3 P | v R R R g AT S, TE RS SR
BEALTRT B R ARG,  RTIRT DRHG fAT B ) e e 0 i R
GiA oy THES AR AR 225, eIz
T LB FRE IR Toll., 5 2 3t
TR T LW,

TR T IR BN R 3 s, TR AHETE A
18 A BAT —E TR eI K AR A Al 2 A
TR, YA GE IS R AR ARG, 78 K A R B W 2 58 3
FEAEA R R , B R TTER . BESEHE SR
ALK A A AR ER Q FIeTbs AR f i 2 DL T G
A B

D

Q=f/K, (10)

Sl KO ML R A 1 A

FEL PN K by i B0, Ry R ERAT: £ 30 mT LA S T AR AR
0[19] .

o
HE

e
2.

Jigis % HeAA

B3 mEnEitRE

Fig. 3 Principle of vortex flowmeter
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Fig. 5 Principle of turbine flowmeter
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