i

GTL #5BF FOTEARE R A 2 BVE I L Dhass, ’E

20224348

KL "

THRE A KIRBE O il

=M FH—

CE N

A Study of PCCI Combustion Control Method
using Low-Pressure Impingement Spray of DISI Swirl Injectors and GTL Fuel

Hidekazu Koda

Kensuke Wakai

In the research carried out for this paper, an injection strategy for predictably PCCI combustion with Alternative fuel

of GTL, a series of experiments using a single-cylinder diesel engine and a spray observation vessel. The Injection system

was revised by several injection timing, rate of injection quantities, and second injection ratio to optimize for spray-to-

spray collision and spatial and temporal distribution of the mixture. The results show that switching injection pattern

improve IMEP, and the spray-to-spray collide two-stage injection, reduces NO without increasing CO and THC emissions.
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Table 1 Comparison of the fuel properties @

Test fuel GTL fuel | Diesel fuel
Cetane indexs [-] 82 56
Density of liquid [kg/m?] 0.78 0.83
Kinematic viscosity [mm?%/s] 1.32 1.48
Auto ignition temperature [K] 478 523
Lower heating value [MJ/kg] 44 43
Stoichiometric A/F [-] 14.96 14.37
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Fig.1 Schematic of spray visualization system
23, SEMER O Y L RERIEE K Rk
ARSI RIS 4 A 7 L KBREE X T ¢ — P VR
(YANMAR:NS50C-G) % Hv 7. B o0#8 0 & RS
PE23 212, EEISE O X 2 12837, SfhEHN &%
BT o70iEy) v ¥, IEREA 20 1, ~—
AJEMELL € =16.57°5 ¢ =12.512Z8 W Uiz, E£7-MEFEO AR
ICHW = b O L RIERICENE T Y ) AT —v ) A%
SHANCACE L Pin= 12.1 MPa & L7=. BBEER V71,
PSSV TR, 45 ) KOV B OWES A I LSS o
SIREY, IR, FIE7R SIER B CEE O Y — %
REEE U 7=, HERAIREREE n=1000=10rpm & L, fANIES
BIREZS Y v H~y RIZERY ey Rt ot
(KISTLER:6061B) TfH7=F/1% 128 ¥ 7 VEHL, #4
FERERDI-, PERA AHhD CO BLT THC K%
NDIR #, NO BEXER(LFEEAEE O HEEER
A AR EE (HORIBA:MEXA-584L) (2 TEHM L7-.

Table 2 General specifications of test engine

Engine type DI 4 stroke-single cylinder
Bore x Stroke [mm)] 75 %75
Compression ratio & [-] 12.5
Engin speed n [rpm] 1000+ 10
Injection pressure P;,; [MPa] 12.1
Intake side Pressure Exhaust side H Lrg:g:f[m] [ Intake side [ Exhaust side
injection nozzle transducer injection nozzle 4 B
H 0j; Oinj.E
Chargc / v N Clank a"‘g“ff@‘Aan e
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controller Y Y
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driver Engine
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Fig. 2 Schematic of engine system
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Fig. 3 Schlieren photographs of one side and impingement spray

x10°
O r—T—T T T T T T T 100 L S S S B
One side spray —_— One side spra;
-9 & - pray -
70 M @ fmpingement spray | E 40 -0, .
| 1 £ =S tmpingement spray
=60 . S 2-079
R n0_ o©
g ' E E O ey O .
£ 50 b : GE & Plume spray area s
£ ! g8 T o 7
Sq0 | b 50% 5 .
o} z &
& i Z 2201 B i
0k 4! 408§ Ao L
> b4 a2 | " igh-density
s ’ I 30 = o spray area
a . 2 k
@20 8 g0k \ |
v I Time of spray -20 <L Q.‘
N | impingement .20 ' 1
’ _/ ! H1w0 = 2 T
y | P
/A R Y T P
0 1.0 2.0 3.0 4.0 0 20 40 60 8.0 100

Time from start of injection [ms]
(a) Spray tip penetration and spray width

Time from start of injection [ms]
(b) Spray area

Fig. 4 Spray characteristics of GTL one side and impingement spray
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Fig. 5 Effect of change rate of injection quantity
and injection timing on spray area
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Fig. 6 Velocity distribution of impinging spray at PIV
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Fig. 7 Effect of change spatial distribution of the spray on engine

performance and emissions ( 0 in/=-90 °ATDC, [Pit= 4.0 °)
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Fig. 8 Effect of injection timing and period on engine performance

and emissions ( 0 inj=-30 ~-150 °ATDC IPetr= 3.0 ~4.0°)
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