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Abstract

The increase of carbon deposition in the engine will result in incomplete combustion and poor
operation, which will affect the automobile economy. Although the mechanical cleaning method
can remove carbon deposition, it does harm to engine parts, making fuel additives an effective
means of reducing carbon deposition. In this study, the influence of an oil carbon deposition clean-
ing agent on the economy of small displacement engines was tested through bench test. The re-
sults showed that in the engine load characteristic test, the average fuel consumption decreased
by 10.14% after adding additives, and the average fuel consumption rate decreased by 5.17%. The
engine speed characteristic test was conducted at the common speed of 800~2600 rpm, with 20%
throttle opening. The average fuel consumption decreased by 7.46% after adding additives, and
the average fuel consumption rate decreased by 2.18%. When the throttle opening is 50%, the av-
erage fuel consumption decreased by 6.80% and the average fuel consumption rate decreased by
3.38%. In the engine cycle test, after adding additives, the average fuel consumption decreased by
9.31% and the average fuel consumption rate decreased by 6.31%. In the engine dual idle condi-
tion test, the average fuel consumption decreased by 8.70% after adding additives and the average
fuel consumption rate decreased by 8.99%. The experimental oil carbon deposition cleaning agent
has obviously improved the economy of small displacement engines, with the average decrease in
fuel consumption ranging from 6.80% to 10.14% and the average decrease of fuel consumption
ranging from 2.18% to 8.99%.
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Figure 1. Engine test bench
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Figure 2. Diagram of comparison of fuel consumption in engine load characteristic test
B 2. Rt i E Xt

2 BT, TRAS IR SBT3 YRR I FE A S R AR P39y 2.113 kg/h e/ METIEE)
B9 1.319 kg/h BEAATIE N 1.716 kglho ANNIRINGZ J5 R B ARe P S0 = R R i 4 B A R AE 1)
SPYIME N 1.924 kglh. Fe/MEPEIE A 1.195 kglh B4R [-F4{E 1.542 kg/h.

THFE B I R P4 (2,113 — 1.924)/2.113 = 8.94%, RIS N7 22 Ji R A6 8 1) e KA AE R (1) S 7
RBE T 8.94%. i RE R B/ ME FRIE A (1.319 — 1.195)/1.319 = 9.40%, BN NS INF 2 Ja v R 2 1 fe/IME.
TEJE R A IR R T 9.40%. JiFE ST {E FF0E A (1.716 — 1.542)/1.716 = 10.14%, BEIIMAGINGIZ &
THFEEL P IELE R LAl R T 10.14%.
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Figure 3. Diagram of comparison of fuel consumption rates in engine load characteristic test
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Figure 4. Diagram of comparison of fuel consumption in engine speed characteristic
test with 20% throttle opening
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Figure 5. Diagram of comparison of fuel consumption in engine speed characteristic
test with 50% throttle opening
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Figure 6. Diagram of comparison of fuel consumption rate in engine speed characte-
ristic test with 20% throttle opening
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Figure 7. Diagram of comparison of fuel consumption rate in engine speed characte-
ristic test with 50% throttle opening
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Figure 8. Diagram of comparison of fuel consumption in engine cycle test
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BT 8.23%. JFEE /M 4 9(0.959 — 0.865)/0.959 = 9.80%, B[N AN J5 ke & 1 e MiE
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Figure 9. Diagram of comparison of fuel consumption rate in engine cycle test
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THFE S K AE B~ 3MH 2 8920.033 g/kWh. fie/IMELHISF34ME N 327.700 g/kWh. %44 1)~F-3){H 2805.771
g/kWh,

THIAE 2R 5 AR %5 4 (9580.133 — 8920.033)/9580.133 = 6.89%, R IH NS INF 2 J5 i FE 2 i B K AR AE
JRIR LR R FE T 6.89%. JHIHE R i /IME P 1E 9(361.200 — 327.700)/361.200 = 9.27%, HI I AN AN Z
J THFE 2R 1) B /IMALTE SRR LAl B R FE 9.27%. JHFEZEF-3ME P41 9 (2994.896 — 2805.771)/2994.896 =
6.31%, HIHNAZR NG J5 AR 1 P E AR R I J6A B R FE T 6.31%.
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Figure 10. Diagram of comparison of fuel consumption in engine dual idle condition test
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Figure 11. Diagram of comparison of fuel consumption rate in engine dual idle condition test
B 11 ZERIINREETRIR I hFERT

B 11w, TR R AR Tk 5e: 3 YR (19 #E 2 i KB T 3518 4 508.133 g/kWh. /)
1 B~ 3418 4 407.400 g/kWh. 38442441y 462.306 g/kWh. HIATRINFZ JG K ENHLALE E TLi5 3
R B AE R e KB RISFIE A 461.800 g/kWh. e/ MEI-FIIME A 359.167 g/kWh. FEAR T 351 420.761
g/kWh.
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