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Implementation of High Precision Fuel Measurement System
for the Freight Car
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Abstract

There are more cases in which some individual freight transport operators and affiliated gas stations receive oil
price subsidies in an unfair way without refueling. Tn order to solve these problems, a fuel measurement system is
required to verify the actual amount of fuel flow in real time. In this paper, a high-precision fuel measurement
system was developed to reduce measurement errors which were generated by the conventional plotter fuel level
sensor, and the pilot operating system was developed. In addition, the fuel level sensor housing was developed and
applied to improve measurement precision. The developed high precision fuel measurement system developed through
the actual measurement experiment showed that the fuel metering system was able to measure fuel usage with less

than 1 % error range.
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Fig. 1. Conventional float fuel level sensor for freight car

a8y Z2E dAzgdAdlMe A 98
7F s ARE7] Ao FHE T & UEF E
A BAagre dg FF £ gEgon &
HE S AT AU JdgFE AZIE o
gt olgjgt Z2E "9 Ay dAS FA7}
gF5o Asatd AMgEE olfw A AZA
PFANE Asat AR A B4 27e] ofd
A8 AMEHE AY AZS 8N HE BAES ¥

rie
re
-
=2
>
Y
Y
oL
kd
o
e,
re
ol
N\
o2
I
[
e}

g 29} 2o FEATAY ARgA e ¢



Journal of KIIT. Vol. 15, No. 12, pp. 39-47, Dec. 31, 2017. pISSN 1598-8619, elSSN 2093-7571 41

WA HolEE £7 2 EASHE deAER
, AEASHLZ2RE ASE fﬂolEif‘* AR
].‘— EAndF golHE 448 L9
AR 2], 2
AaEAL AT S 5T 48
cTaped FElAA0]0. BALE 44
S %aoﬂ A ANE AR Y B 4%
93 7 A% A% Ws} e naksien, A

7} SAd 98] & 241:(/\1 NE 73 g B

o\-}
ol
rl

5 ol
r{r ‘;3;

Lﬁuﬂmlmdi
('D

£7 Ao SJalA) EelAE 91K, Aol v
S A% e

Hhghgi.

(b) MOE= © A1IA-|
O% 2. Morst IHY AZREYA|AH
Fig. 2. Proposed high precision fuel measurement system,
(a) Overall system, (b) Control board, (c) Sensor
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Table 1. Experimental results of the high precision fuel measurement system
158(mm) 209(mm) 259(mm) 309(mm)
Number of Display Error rate | Display Error rate | Display Error rate | Display Error rate
measurements Error Error Error Error
value (%) value (%) value (%) value (%)
One-time 158 0 0 208 -1 =048 260 +1 =039 309 0 0
Twice 158 0 0 208 -1 =048 260 +1 =039 309 0 0
Three times | 158 0 0 208 -1 =048 262 +2 =1.16 309 0 0

¥ Error rates at 209mm and 259mm measurement points were rounded to the third decimal place
- Average error rate for each measurement point

+ 158mm Measuring point: (0+0+0)/3 = 0%

+ 209mm Measuring point: (0.48+0.48+0.48)/3 = 0.48%

+ 259mm Measuring point: (0.39+0.39+1.16)/3 = 0.65%

- 309mm Measuring point: (0+0+0)/3 = 0%

J8 12 Y v JIEE 4

Fig. 12. Setting the measurement comparison point 6
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