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Measurement of Water Level and Slant Angle Using Sound Signal

Yoshiyuki SHIMAZAKI, Ryoichi ICHIMIYA,
Shuichi SAKAMOTO and Seizo TANAKA

The most popular fuel level measuring method presently in use employs a float and a resistor
plate. This float follws the fluctuations of the fuel surface in an automobile fuel tank. A new accurate
measurement of the variation of the cavity volume in the fuel tank has been investigated. This sensor
is composed of a speaker, microphone and three Helmholtz resonators. This method detects the level
and slant angle of the fuel surface. The sound frequency obtained experimentally is compared with
the calculation result of the frequency found by the theoretical analysis in which the cavity system
is connected with three Helmholtz resonators. This method of measuring the volume is applicable
to measuring the fluctuating fuel surface in an automobile fuel tank.
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Fig.2 Sectional drawing of detecting part
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Fig.3 Model of cavity inside of detecting part

- 40—

NACSI| S-El ectronic Library Service



The Japan Society of Mechanical Engineers

SEES AR LR~ L ERAEORE 951

BEOEMEBICE T, =1 713Q8ICERSN

_—l Z4] REEFINT S, OEDSRITRREKDL
E—% R4, ®4 -BISRT &I IHFIA L E—
4kf YAERBDTRATEREIND I LENNS.
A = Z=1 7 : 11
. B . R S - B LI N ........................(5)
[ : ' : ' “ Z" ZA ZB ZC
3 N 3 ] 3 e Dt S B ERROERABBIC B TR, 35
1@ @1 L 1@} DNV LFRILVY EBBOBREEMIZL Y FHEIIB/NE
oLy A Ll o L BBEOT, RE)T| Z | GEHHEZ) dRMIE &
11 TlZA ! Zrd 2+ d BEEORMY L L, BILBOLBERNE LTHE
| ! }-—I: ; —J-; 3.
n (23] Zc] 4 EBEREHE

FERERSENS RICTFERA L E-F R, REE
WRAKRICIE U TET B 700, £tk TERSR
DIEEMBOABMICE bENT I EER D,
1 ERIE, WA U EE R A B UM LR
WAB(SH, BRESIC LB EEMEORREE
, & AR SR LAV S, REEOERAKE
| LlLX e EPARERRD, “REICONTH -1
T Zv FRUTORBRIR, BEELICLIFOEREROL
0o (LA BT DI, 2 4 COMBENIZTH - 72
4.1 BEULA/ASHE RS ICHE L NOVSHRIEIC
RV EROEBREEORMA RS, FHi3, FFT

Fig.4— A Analogy of detecting part
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Fig.6 Experimental setup for slant angle
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Fig.9 Frequency response with slant angle
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Fig.10 Frequency response with slant angle
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