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Review of solutions of the long-term reliability problem for
ultrasonic water meters

Jin Chuanen

(Beijing Huichuan Lixing Technology Co. , Ltd. , Beijing 100097, China)

Abstract: Aimed at the long-term stability and reliability problem for ultrasonic water meters, this paper first analyzes
the possible reasons caused the problem from measurement principle, and proposes new technology programs from
measurement principle, measurability design, and measurement equipment. Firstly, it proposes a measurement
principle of ultrasonic flight time based on echo attenuation detection. It avoids the first echo detection error caused by
hardware attenuation or noise, which exists in the measurement principle of ultrasonic flight time based on first echo
detection. It also proves the feasibility of the echo attenuation detection-based measurement principle. Secondly, it
proposes the design method and equipment of ultrasonic liquid flow instrument with improved measurability. Thirdly,
it proposes a test system suitable for ultrasonic liquid flow instrument, to resolve the problems in current ultrasonic
water meter measurement. By providing systematic technology programs for the long-term stability and reliability
problem, this paper lays a good foundation for the commercial application of ultrasonic water meters. The present
analysis, principle and method can also be applied to other ultrasonic liquid flow meters such as ultrasonic gas meters
and ultrasonic oil meters.

Keywords: acoustic wave transit time measurement; ultrasonic water meter; long-term stability and reliability; echo

attenuation detection; measurement accuracy
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Fig. 1 Diagram of the ultrasonic {light time measurement principle

based on echo attenuation detection
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Fig. 2 The measurement equipment of ultrasonic flight time

based on echo attenuation detection

FhT T W) 7 PR S 90 A 0 0 K R S A R SR 2 5
Dol » L0 0 1) 58— U P LABE TE 5 ARG DU AT b i ] 00 A8
BT A R P YU 014 5 Lk A ] TR 9 A ) ) A
Pt 7 A S o [ 0 A2 ELVE A B9, PR 32 12k T LA R A
MG 5 AR R ]

o 145 -



948 & 2 F o

T # K

W1 B2 2 S5 10 T 7 6O s e ) R
A ) — ol 0 700 S50 ik

VA = VB —VC (D

VC=(N—1D T (2)

Horp, 75 P R IE R R) VA S A BEAN40 BR fik ob ismh 2% Si
P GE 45 U7 & S 00 P U 6 A R Ui BB S T FH 9 B fRT L AR ST
PLSS N A0 4 Fi o ot 28 10 5 01 5 565 N 400 46 ok o BT e i
f1hy g 17 [ 3 CRRTRR 565 N A0 e ik anfe ) o 57 [0 30 ) (1 5 %
S RERT ] VB JEEE N AN 40 86 bk w9 X6 R [0 3 09 13 2 ik e
CEPEL 1 a4 K A>3 2 ik b i v 05 5 4 X 8 A
W0 R Ik RV IS T B B B[R], AR ST LRI >k 2% 49 15 B
VC R N — 1 4404 ok ol J1 300 000 885 138 Bk 100 5 T Sy 490 B ok oo
R TRUE:
1.2 EFEEFRENAMNSFEENIIEEIE

F 1 RAHFNHR TDC 5 A MS1030 138 75 4, 1K
BRAEE ACAM 28 — [ul 357 P 2 i 30 Fr 000 45 109 8 7 Jpe 0% Ao
)0 Bl A0 T BAE S, R 1 SR A DN1S R K
T B VCC=3.6 Vi K RUIRA : 1k s 8 bk ob 2 7 45
Wave_offs=40 mV;offset=0 mV, Hrp offset /{3 [0l
HA o8 b BV {E s Wave offs 12855 — I 46 I 1F 46 % T
offset 1) Eb 35 A, HLAHE 57 — A DU B 2

£1 EFE—RNBERES 2B EHENERR YR
Table 1 The measurement data of reference spanning time

based on first wave detection mode
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(a)The stimulus voltage plot of transmitting transducer and
the echo plot of receiving transducer
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Fig. 3 The measured plots of attenuation detection based on

non-zero pulse spanning time in echo
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Table 2 The results of measurement principle based on

echo characteristic attenuation detection-1
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Fig.4 Diagram of the ultrasonic liquid flow instrument

with supply measurable design
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Table 5 The measurement results of DC supply and battery power supply capability
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Fig.5 Diagram of the simulated supply instrument and

its test system
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