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Study on the Characteristics of Exhaust Emissions in
accordance with the Intake Manifold and Fuel Injector
Maintenance of the Electronic Control Diesel Engine

Hyun-Jun Kang', Tae-Jung Kim
Department of Automotive Engineering, Dalseong Campus of Korea Polytechnics
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Abstract The exhaust gas discharged by cars not only threatens the health of the human body, but also contributes
to global warming, due to the resulting increase in the concentrations of ozone, fine dust and carbon dioxide.
Therefore, the government has steadily implemented careful inspection systems for exhaust emissions, in order to
efficiently regulate the exhaust gas of cars. Studies on reducing the exhaust emissions of automobiles have been
conducted in various fields, including ones designed to reduce the generation of HC, NOx, and CO; in the exhaust
emission of vehicles. However, there have been insufficient studies on the reduction of the exhaust emission for old
diesel vehicles. To develop careful inspection systems for the exhaust emissions of old diesel vehicles, studies on the
reduction of the exhaust emissions and improvement of power are necessary by cleaning the carbon sediment in both
the intake manifold and injector. Therefore, in this study, we analyzed and compared the amounts of gas emitted when
simultaneously cleaning or not cleaning the intake manifold and injector of diesel automobiles with mileages over
80,000 km and operating periods over 5 years. The experimental results showed that in the case where the intake
manifold and injector were simultaneously cleaned, there was a decline of 75.2% in the gas emission compared to
the cases where only the manifold or injector is cleaned. Also, it was found that simultaneously cleansing the intake
manifold and injector enabled the exhaust standard to be satisfied for less than 30% within 8.5 sec.
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(2 Smoke inhalation equipment
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® Main Control Room
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Fig. 1. Layout of Exhaust Emission Close Inspection
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Fig. 4. Before cleaning the Intake manifold and detail view
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(a) After cleaning the Intake anifold
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(b) Detail view Intake manifold

Fig. 5. After cleaning the Intake manifold and detail view
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injectester

DIX3TEST"

Common Rail

Fig. 8. Injector test machine

Table 1. Based on diesel vehicle Exhaust gas standards

Check Items Exhaust Gas
Application Data ~2011.12.31. 2012.01.01 ~
~1992.12.31. 50% Below 45% Below
1993.01.01.~ ) )
1995.12.31. 45% Below 40% Below
Manufacture 1996.01.01.~ ) )
Data 20001231, 40% Below 35% Below
2001.01.01.~ ) )
20071231, 30% Below 25% Below
2008.12.31. 20% Below 15% Below
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Fig. 10. Exhaust gas rate with manifold cleaning /

without manifold cleaning

Table 3. Exhaust gas measurements(A)

Density of
More than 30% 7sec exhau:?sngseg %]
AVE T
Time Density | o4 20%<AVE 20%>AVE
[sec] [%] (7sec) (Isec)
80.25 33.0
16.18 16.18
76.75~83.75
Before | 9925 | 33.05
[ 25.39 32.29
86.75~93.75
100 30
[ 28.11 32.05
96.5~103.5
122 [ 3445 22.67 31.67
118.5~125.75 ) )
Density of
Under 30% exhaust gases [%)]
Ti Densi
After [S':;T ?;:ity Isec AVE[%]
128.2 17.
8.25 7.35 16.69
127.75~129




AR AR F7) BrlE D ARBAAR Hulo] B djel WES g0 B

?.

o
E=)

OH

o 4o @

%bﬂ 16.69%°]t}. F7] v71# 22
32.29%c1141 16.69%% °F 16%

7] |3 FEdoR g maAzt
%ﬂ—%ﬂ«l z%’——% A& o] Ao

Fold 4 A s FEE

A 7] 1 EYds
7]’5\—}‘]%} T AANE AEAre] vidE
otk aelM =22 59, F87E] 106,000
‘#% X}EXMI AAE] Fedg 4438t
< Fetstaat g

Fig. 112 4 Zad -39 mdsEs Yepd
Z1g)3Zo|n Table 4+= Wi F Lol tste] ﬁlﬁfﬂ
5 e Felth widdel FETF 30%E
13.25%, 5325%, 68.5%, 122% T3+& AAsls
13.25%, 53.25%, 68.5%, 122% RE F7lM 7% &
oF =45 A& Hitghe] MABEI} 20%S 298 A
o vepgton], 12 Fke] ke atgte] digh v
& Z¥7t 72.27%, 50.14%, 81%, 41.12%% 245
a8y 1AE E8Y F 54 Al fdw et dAA
2 ol Ag & F vk FEd F9
65.25% 7ol A 29.8%0]11, T2 St
2 1231%= A=Y A4y F2d
E]C}iq_ o]“: o]xﬂa‘_ o:]/\/kl q]oﬂ oﬂ

MM

ol
-

Eorr oy ool

Ho 2 o o 2 & O of o
e 2 ope o L 1
lo 5
l_m.
}_‘O
—lnﬁim

0]11_5 —l)‘

o
E=)

Z
A

r&>

_IN 3’.9_,
o u)

2~

=2

F_R,

o, off

ol Ml Hi
=

[n]
=2
ot 2 o

“é

=
(o
fuop
>

2
oY o il

oo BB

A
2

-
jud —Hgg

tlo of

atarat gt
Fig. 12 244 134, F3712] 312,915 km& -4
W Asatel §71 w9 1A FEds Al
ABgS el uf LERA ZlolH, Table 5=
Fig. 129] mjdsel tigh AxgkS vehd Zlolt) &

St

]I

(e =1

vo-1-=

201

120
Injector cleaning before
- Injector cleaning after
100 -
£
2
o
']
©
o
-
7]
=]
©
£
X
w
0 20 40 60 80 100 120 140
Time [sec]
Fig. 11. Exhaust gas rate with injector cleaning /

without injector cleaning

Table 4. Exhaust gas measurements(B)

o Density of
More than 30% Tsec exhaust gases [%)
AVE
Time Density [%] 20%<AVE 20%>AVE
[sec] [%] (7sec) (Isec)
13.25 84.85
26.68 7227
9.75~16.75
5325 | 515
35.49 50.135
49.75~56.75
before
685 | 852
32.33 81.00
65~72
12 | 4995
22.83 41.12
118.5~125.5
6525 | 2938
12.31 122
61.75~68.75
after
6475 | 36
12.0 12.0
61.25~68.25
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Fig. 12. Exhaust gas rate with the Intake manifold and
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Table 5. Emission measurements(C)

Density of
More than 30% Tsec exhaust gases [%)]
AVE
Time Density [%] 20%>AVE 20%<AVE
[sec] [%] (7sec) (Isec)
20.25 54.3
23.86 - 522
16.75~23.75
belore 1475 | 436
- - 14.65 14.65
111.25~118.25
8.5 18.25
after ‘ 15 15 -
8.0~9.0
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