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An Experimental Study on the Reduction of Emissions
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Abstract

This study was experimentally analyzed to improve the performance and to reduce exhaust emissions
in a turbochaged D.I. diesel engine of the displacement 9.4L. In generally, the system of intake port,
fuel injection and turbocharger are very important factors which have influence on the engine
performance and exhaust emission because the properties in the injected fuel depend on the combustion
characteristics.

The optimum results which is tested as available factors for better performance and emission are as
follows; the swirl ratio is 2.43, compression ratio is 16, combustion bowl is 5° re-entrant type, nozzle
hole diameter is ¢ 0.28*6, injection timing is BTDC 13°CA and turbocharger is GT40 model which are
selected compressor A/R 0.58 and turbine A/R 1.19.
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Fig. 4 Full load performance curves for three
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Flow Coefficient, Cf

: gl
H i { H L .
C 0.05 0.10 N_;Eﬂ’ LIDO.ZO 0.25 0.30 H] 1;1 UH % !0 - 7}_ UH e} ‘/}“n}. Z] .

Fig. 2 Cr curves with valve lift L/D for A,B,C i it} olg} e WAL ANFTEAFTHL =3
type ports FHEEAANAM nad vpe} Zo] A ype¥E
= FAY gazde] b da, An Egt
omb < e YR @] 2o $e 293 % A Bt
00 A AdaEAR die 4% 2 vds=rst £4 %
oso @ Aoz uzEy

N-D Rig Swirl, Nr
o
3

! : ; Fig. 5& ¢&&H] 155, paralleld 924 =2
I T T LR BAAA 6031*5, T4s3-F7), A3w) 243 A
N-D Lift, L/D
o] QFALRA A EAMAZ]E BTDC 11, 13, 15°
Fig. 3 Nr curves with valve lift L/D for A,B,C CAZ W39 L u AY¥s Agdozreg d&
A

type ports A% 2 WEVIE O E4E VeI o
AHZA BAAZIE ARz N 9dd] 2 o)
32 HRESEN ArxEe Aidte FFE HedH, o]F
32.1 M3lu|o] Ast Armgol Fot 7tx2Lrt A53H NOxs=
Fig. 4% SF&1] 155, paralleld A4, =% = F7HEOR olg9 dutd #AE e
AL 90.31*5, T453F7], A7) BIDC ARALZ O] A A A - P8t 9l
130CA 2719 ARAgoA TEANL WA Fig. 67} Fig. 72 ZtZ AAHAF 60%, 100%
e W HPs donRE Jd& s 4w 21 1400rpm} 2300rpmoll Al AR 3HFE] Ao
Zh2o st EAS el Aotk 1 A A 2 FAAI e e 9AEAS el Aol
37t 2439 C typeXEQ AAGH=d AL 2 A% ARt Hg EadH A48 PU
F7)17 o] HulHoF Eo} Qu] 2 md=n 1400rpm 2 2300rpmoil Al £AMA7]E BTDC 11°
7F Mg 32 AFE Boln, NOoxFEE dax CAA A 2°CA A ZHE A5, BAMZIZE 74

- 728 -



T.Q {N.m}

NOx {ppm}

£¥,2ussssd

T

Smoke {%)

220f - B

BSFC {grkwh)

E i L il i I N
1000 4208 woe 3600 veba 2000 7200 Zado
Engine rpm

Fig. 5 Full load performance curves for three

type of injection timing
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Fig. 6 Combustion characteristics curves for three
types of injection timing(at 1400rpm)
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Fig. 7 Combustion characteristics curves for three

types of injection timing(at 2300rpm)
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Fig. 9 Full load performance curves for three
types of nozzle hole diameter
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Fig. 10 Full load performance curves for five
types of combustion bowl

Z,
o
=
ol
H
rlr
2
ofy
b
of
o 12
2
>
Hir
2
2
ol
ki
I
of
18
=2

we A%e BT ot Hou 5% AB
ol galel 2tE daduolAe A B

o o rlr
>

79} o} re-entrantd o] paralleld o] )
F 9 vEy) 715}01 ArALA 5 o\j_}x\_/él
7‘31— %
(o]
=

OSi«! = Zqi}ﬂ °l—r°1ﬁl

=
< €& F AT dx4d parallelf"ggi

Horlo i £ S o> & X

GT40(% % 7] A/R=0.58, Elolyl A/R=1.19) 73
Bladle W 2F7) GT407F A G Eojw A
dAeog 4HFFFo| wolA Eadd 2 F4
< 45EanE ¢85 Ao
?3; F7] GT40E A% re-entrant
TE 59 1352 BASYS u
13.5%0 vls} ¢ H45E

OHW

[<}}

b
N
_“ﬂ!

N
Ol
o
2
ot
Lh >m
o ol

H o] parallel 3 2

3
rlo
e
2
i
¥ g
ooz
of
ox T
o|f £
-z
B
i ol

o} re-entrant 5°% G4 A
gvl 243, xZ BAIAF  4028%, EAMA7)
BTDC 13°CA Zz19] QAo A TF7] T459
U&7 AR=0729F GT409 4&7] A/R=058%

-730 -



T Nm
H
e

NOX {ppm}

2V {%)

sof . BersEiT®TT L

T

BSFC (g/kwh)

L ? L i N
Tooo 20 e i face ez Taoe
Engine rpm

Fig. 11 Full load performance curves for five
types of turbocharger
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