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Gaseous Fuel Level Measurement of Ultrasonic Wave based on Gauss
Algorithm
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Abstract The amount of CNG was measured using a pressure sensor in the case of CNG vehicles. However, the
current measurement method causes anxiety to the driver because it is difficult to measure the detailed amount of
CNG according to various environmental conditions. This study was performed to measure the amount of CNG in
CNG fuel system, and presented the method of measurement by simulating the detection system of CNG. In this
experiment, a detection simulator with an ultrasonic sensor in CNG tank of Type-3 was designed, and the reception
signal of the ultrasonic sensor was verified by reducing the pressure from 100 bars to 0 bars (increment=5 bars) using
compressed air. As a result, the output signal voltage of the ultrasonic sensor decreased as the pressure in the tank
decreased, and the it was verified that the shape of the graph was linearity.
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Fig. 1. Structure diagram of ultrasonic sensor

Fig. 2 A8 295p7] $late] AZa 285 44
o[tk Al CNG ®2 o]¥o] gzt oux|s ddd
B4 W] A wmolxot EFHUA HAREd 2
A 57} YA "), o2 A ALY YA FAIRe] W
APE ol FAIZ viztalol ow, 3709 HAE T =
Zow slvstes AAskth o]k o] Altd &3t

ol U
>
ol
38
=

Aol AFAQl AFFE-2 Table 13 2]



7}

[e)
-

163

sguel Bl o 2gute) e A%

. } Sensor Facing

} Diameter: @25

f..{ Side Gap: None

B [ Material: AL

:

(a) Transmission

Epoxy: AS

{ Sensor Facing

i
{ Side Gap: None
1

i

(o) Receive
Fig. 2. Prototype of ultrasonic sensor
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Table 1. Specifications of ultrasonic sensor

Material Specification
MS-21
Piezoelectric element Density : 7.90+10° kg/m®
(PzZT) Diameter : @ 21
Thickness : 2t
Aluminum

Density : 2.70+10° kg/m®
Diameter : @ 25(Fixed)
Thickness : 4+ 1 t(Worked)

Matching layer

Super-X

Elastic adhesive

Modified acrylic silicone resin
Breaking strength : 1.6 N/m®

1% Adhesive

Y-610

Conductive adhesive
Higjt-strength type
Breaking strength : 19 N/m®

2% Adhesive
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Fig. 3. Schematic diagram of experimental device

Table 2. Types of CNG Tank

Classification Material
Type-1 Steel / Aluminum
Type—2 Steel + Glass Fibre
Type-3 Aluminum + Carbon Fibre
Type-4 Composite

Table 3. Specifications of experimental condition

Parameter Value
Target fluid Air
Pressure(bar) 100 to O from 5unit
Voltage adjust(V) 200
Resonance frequency(kHz) 69.8
Pulse rate select(Hz) 3
Pulse width adjust(xs) 120
Temperature(C) 25+1
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Fig. 4. Gaussian equation for envelope energy
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Fig. 5. Response curve of ultrasonic sensor
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Fig. 6. Phase difference of ultrasonic sensor
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Fig. 7. Filtered result of gauss envelope energy
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