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Abstract — The effects of swirl and combustion parameters on the performance and emission in a turbo-
charged D.I diesel engine of the displacement 9.4L were studied experimentally in this paper. Generally the
swirl in the combustion process of diesel engine promotes mixing of the injection fuel and the intake air. It
is a major factor to improve the engine performance because the fuel consumption and NO, is trade-off
according to the high temperature and high pressure of combustion gas in a turbocharged D.I diesel engine,
it's necessary to thinking over the intake and exhaust system, the design of combustion bowl and so on. in
order to choose a turbocharger of appropriate capacity. As a result of steady flow test, when the swirl ratio
is increased, the mean flow coefficient is decreased, whereas the gulf factor is increased. Also, through
engine test its can be expected to meet performance and emissions by optimizing the main parameters; the
swirl ratio is 2.43, injection timing is BTDC 13° CA, compression ratio is 16, combustion bowl is re-entrant
5°, nozzle hole diameter is ¢0.28*6, turbocharger is GT40 model which are compressor A/R 0.58 and turbine
A/R 1.19.

1. M = 2 Al aqle] HAE e HY3) §3k2) AF7IAA

T F7IA AR, AR AE B dadle] HA] 5
T ANAH LR Ap=e] AN A RS 7L ol F8sbe. 53] dAldAle] davbge
A3 2FgAL iSRRI RS A A2 ) 258 Ao Ak A8 F4319 EbE
=A77F AP Qe A-Ste s BEAT A FAlste] QTS T oS- Feg At
WAL Aarkae) - Tigke 2 Qldled AT o 22 FIAE B AR MEREE AT A

o no &

ot e

90



AFFE 9 AR HEAF SAA % P PRl viAe o 91

2 vig- F8Eie Aol 3 AR E H4
&= Szl Ade] AP gle] 71Ee] dREA}
HhEE ARSERE dllzlol] vls)] AR EES Fx FHR)Nt
gt BEAA Y A Bl GEo) Bt A= 343 9
g A7}t = 9ot ol & A Sl dREF
aboll dizt A7} viEo] diAldle) F7)H-5E Ak
gt A7 F2E Ao &Y, A dv]s) A 5
AGAF)E ol FAoltt. dukrlo g Fr)H5S A
3R= 7127145 LDAE |43 3D $&43Ap 9 4
£ CFD IEZ o|48 5wl $W0] gigo]
Nz AR EL] FEHAPE olsfsled] @2 =]
H3 g}, e} ol = ol daile] AA F A
7ol gloiMs AA &6 o] 43t Ay W A3
7= ulwdgrlel 24 &3l gl o|F EdE &
7|EES} ddAle] A 9 dRRal 55 HAsA
MxASEAF D wiZ|7ax s 97t 7 e} =
=le] Qavide] FlsAdS Relx gl

E dFoME BHEaF tAdzle] dejhd Fr|¥E
o] daled EE| AMAA ulE JAFELHE F
galol MIF-5EAS BT - 23T, oo W F
Z)1EEL] A3, dielA W 3719 §457) - Ble]
W =27 B HAHS o QAT 9 uir7 kB

nAE s AT

2. MEER W 9H

2-1. MajH] FEER] W 4y

ARIe] ) A36-5S AEShe el 5 (paddle
wheel) == Q] (vane)?] IREEERE FHAULEE A
Z3e HEEHY 2YuEe}, AP Wl 43 3
U (honeycomb)l] 2Hsh= E=2 &, -85 S~
= AR FA38PR= 9892 2998 (Impulse Swirl Meter)

Fig. 1. Experimental set-up for steady flow test.
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Fig. 2. Geometry of intake valve and valve seat.
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Dimension of parameters
Data_(Viscosity_of air)

Input Data

- bore, stroke, rpm, valve dia and number
- constants of swirl meter and air meter
- crank angle vs. valve lift

Measurement Data
with valve lift from Imm to max. lift
- valve lift, atm. pressure
- temp. of air, air flow rate, 4P
- torque G
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Table 1. Specifications of test engine.

Engine type

6-cylinder 4 cycle T/C DI engine

Valve system Two valve
Over head valve (O.H.V)
Displacement (cc) 9,419
Bore X stroke (mm) 124 X 130
Max. power (kw/rpm) 176/2300
Max. torque (N - m/rpm) 882/1400
Intake valve head dia. & seat dia. (mm) $55.2/648.6
VO BTDC 12° CA
Valve timing IvC ABDC 24° CA
EVO BBDC 51° CA
EVC ATDC 13° CA
Compression ratio 14, 15.5, 16
Combustion bow] type Parallel, Re-entrant
Turbocharger T45, GT40
Governor RFD type
Timer Advance (0.5%950 rpm)

Injection system

Nozzle presure

1st : 15.7, 2nd : 21.6 MPa

Hole size
Nozzle pro. (mm)

$0.31*5, $0.30*5, $0.28%6
4.77 (inj. angle 150°)
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Table 2. Dimensions of combustion bowl.

Type Bowl D (mm) h (mm) Com. ratio  Volume (cc)
P1 D 666 327 14 97.8
Parallel P2 065 292 155 853
b
P3 \@\4 065 2715 16 81.7
R1 D
o 63 275 16 81.7
(59 { l ¢ ,
Re-entrant [
¥ o>
(13.5% 059 27 16 81.7
Table 3. Specifications of turbocharger.
Type Specification "AR
Compressor A/R 0.72
Garret T45 _ 1.05 4
Turbine A/R 122 I R
Compressor A/R - 0.58 G
c ®
Garret GT40 _ 1.06
Turbine A/R 1.19
1.34

PS3se] BAREZE PV, x| s d 37 5
< Mgt d0Al W FF7)ARES Table 29} Table
3 o) B AR AFE= Fig 5o viehisd

P : Pressure Transducer T : Temperature Sensor
@ Air flow meter @ Torque indicator

® Engine dynamometer @ Throttle actuator

® Dynamometer controller . ® Data aquisition system
@ Fuel temperature controller @& Fuel consumption meter
® Exhaust gas analyzer @ Smoke meter
@ Coolant temperature controller @ Hybrid recorder

Fig. 5. Experimental apparatus for E/G performance.
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