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Characteristics of Exhaust Emissions from a Heavy-Duty Diesel Engine
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ABSTRACT

The proportion of diesel vehicle is very high in this country. PM and NOx emitted from
diesel-powered vehicle is severcly affecting to the air quality. Especially, diesel particulate
matters(DPM) including black smoke are hazardous air pollutants to human health and
environment. In order to reduce the exhaust emissions from diesel engines, it is necessary to
analyze the characteristics of exhaust emissions from diesel engines in various driving
conditions. Recently, there are occasion to increase the fuel consumption rate to engine power
up. So, In this study we have tested a diesel engine detached from in use-diesel vehicle and
analyzed exhaust emissions by driving condition and fuel dispersion rate. From this results, we
will prepare the comprehensive management plan for exhaust emissions from diesel vehicles
and contribute to the improvement of air pollution in urban area.

Zq7ie8o] : In use-diesel vehicle(238§3¢] ©)4x}), Diesel particulate matters(DPM, ©] &
AxAHEA), Hazardous air pollutani(HAP, -3 w7] 24 &), Driving
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2.1. NEEX
NgAAE ANBGA, HErte SAF
A 2 gAQAA g

ek U<z

(AVLA}, MCA-431204)2A4 %2 4 (engine

dynamometer), %2 7| =4 4 A (engine
dynamometer controller), AE/%4, 948
exzAAR, FYFINFFA, E4F 25
ZAZNEZ FAHY ok WETtE FH3Y
X (HoribaAt, Mexa 9100D)< o) gzl e
7}~<% CO, HC, NOx ¥ CO:= :
1= Zu2A CO ¥ COi B2
AW(NDIR ; nondispersive infrared), HC

7tE X EFo| £8 0 EH(HFID;, heated
flame ionization detector), NOx& &3
W(CLD ; chemiluminescence detector)s &
AR AT

AxAEAL gAY nuHPHTa
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eyl A0 SALANE S o] & &
Aatedol dt), ole] B AFdME A
27 AFZ 98 9A, A WrgAA o
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= g2 2% 20£2C, AUFE 50E5%
2 & 5= g-&%<%4(weighing chamber)
AN g A AT F e AAAS=R
A -5 BARE FASAT

ol2A AMAF YAAEAFY wHfFH
249 284 &7]E(SOF ; soluble organic
frac-tion)# &S a4 (PAHs
Polycyclic aromatic hydrocarbons)<=
soxhlet &&4x¢ TS ANAEE LY
9](HPLC ; High performance liquid
chromatography) 2 248l A4 Fst A 2.0,
B Apda EHE gagTERITLT
Z 8% 02 Phenanthrene(Ph.),
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3 Fluoran—
thene(FL), Pyrene(Py.), Benz(a)anthracene

(BaA.), Benzo(a)pyrene(BaP.), Benzo(k)-
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fluoranthene(BkF.), Benzo(e)pyrene(BeP.),
Benzo(g,h,perylene(B(ghi)P.)5ol™, A
ol 484N MEFEE Fig. 19 yebd

Blagnoald Lamp

. Dynamometer control desk

. Intake air flow meter 3. Throttle actuator

BN =

. Fuel temperature controller

. Oil temperature controller 6. Air pump analyzer
8. Pen recorder

9. Smoke meter 10. Mini dilution tunnel
Fig. 1 Schematic diagram of apparatus measuring
exhaust emissions
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. Exhaust analyzer
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Table 1 Operating condition of heavy duty diesel
¢ngine by engine speed and load rate

Load Engine speed (pm)

rate

(eg) | 1D 11000 1200)13201600|1800)2000/2200
0 |1 @\ -1 -1 -|1-|-1]-1]-
0, -1®0|®@|0|e|0|®
B | -0 |® 0 e|0,|®
5 | -1©@0|® 0|6 |0 |
| -1@|0|®0|e|0|e
100 | -1 ®@0|@|0|®@|0|®

% Remarks :

0 : Gaseous emission meastrement
© : Gas and particulale emission measurement
1320rpm : Intermediale speed of the engine

Table 2 Operation conditions of heavy duty engine

by D-13 mode

Mode Enguz; )Speed LOEE%L, 1)'ate Vfi;«—:(-:lg)}ll_t

1 Idling 0 0.08
2 60 10 0.08
3 60 25 0.08
4 60 50 0.08
5 60 75 0.08
6 60 100 0.25
7 Idling 0 0.08
8 100 100 0.1
9 100 75 0.02
10 100 50 0.02
11 100 25 0.02
12 100 10 0.02
13 Idling 0 0.08
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Table 3 Operation conditions of heavy duty engine
by Seoul-13 mode

o Proine e Loud s | ek
1 Tdling o | o020
2 40 %5 | 00145
3 40 10 | 00728 |
I 60 100 | 00387
5 60 75 | 00281
6 60 50 | 0022
7 Idling 0 | 02000
8 80 100 | 0.0465
B 80 75 | 0.0404
10 80 50 | 00230
e 80 25 | 00272
12 100 100 | 0.0850
13 | Idling 0 | 02000
o4, PBHHEAY SRR RS o
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(10% up of fuel consumption)

T
Engine speed(rpm)

(20% up of fuel consumption)

Fig. 2. Smoke concentration in various engine speeds
and load rates al normal, 10% and 20% up of
fuel consumnption
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Fig. 3 Smoke concentration in various engine torques
at intermediate speed(1320rpm)
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Fig. 4 NOx concentration in various engine speed
and load rates at normal, 10% and 20% up of
fuel consumption
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Table 4 Test results of soluble organic fraction in
various engine load tates

L
RPM rat‘;?;) SOF(%6) PM(mgﬂ
Tdle - 83,00 3.46
10 7851 | 1241
o5 7567 | 2171
1320 50 7027 | 2390
7 3351 | 2677
100 976 | 60.80
10 7527 | 2351
25 7272 | 2871
2200 50 69.45 | 3334
75 9554 | 40.15
100 6.83 85.86
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Fig. 5 Test results of PAHs in various engine load
rates
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Table 5 Test results of exhaust emissions by test
mode at power control

Engine | Lmission (g/kW-h)
Mode " F
condition | pPM |NOx| CO | HC
Normal(A) | 0431 9.0 | 1.8 | 0.56
D-13 10% up of |0.72 | 115 | 1.5 [ 0.26
fuelB) | (67) | (28) [(-17)|(~H4)
mode

20% up of | 1.51 | 69 | 3.1 {0.26
fuel(C) |(256)|(-23)| (72) |(-54)

Normal(A) | 039 | 96 | 2.1 | 066

Seoul |10%6 up of | 059 | 90 | 1.5 | 040
-13 fuel(B) | (B1) | 6) (-29|(-39)

mode | 06 up of| 1.29 | 68 | 3.1 | 053
fuel(C)  |(231)](-29)| (48) |(-20)

% Remark : () is (B-AYAx 100 or (C-A¥Ax 100
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