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- Surge=—] Flow- — AIr IESEl engine,
| 1 \sc = wbe J{meter [+ Single-cylinder,
tank I/C
. Gas Water-cooled
Supply] [Supply e / analyzer
pump | IPUTP_— | Common AR Bore x Stroke 85 x 96.9 mm
= = valve Displacement 550 cc
Swirl B Wt Exnaust Comp. ratio 16.3
control valve \_I_: N
_____f‘ 54: chamber | ——= Injection system | Two common-rail systems
| Pressure =y f0.115mm x 8 holes - 156°
| pickup valve
| Aspiration External supercharging
|
|
| Rotary [ ] —
s T SRRRSEAT
recoder = meter
— Engine speed 1500 rpm
IMEPg 390 kPa
I]EET_UVS'—\/ Int. & exh. pressure 102 kPa(abs.)
pilot main Intake temp. 50 C
90MPa 135MPa Intake O, conc. °© 13 mol%
NS Temp. of lub. oil and coolant 80 C
F F F R Swirl ratio 1.3
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13 1.3 " >
%ii IDinj 'g' %i Tfuel P'”J » R Qf Tfuel
(%) AT
817 S 150MPa 0.133mm 10% 490K
g O 9 8 0'97 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
T 08 T 0.8 - .

o ?O i 108 150 M2P00 O'7293 ?i50 420 490 560 Pinj » R Qf Tfuel

13 njection Pressure[MPa] 1.5 Fuel temperature[K] 150Mpa 0123mm O% 293K
=12 Al | eeeessssssassssssasassssasassssssassssssassssstasssasmasssasianssssaansnasasssannanns
211 40% | F1Y
S 10! % 209 .
< 0.9] © 0.7} -
(9 8.? fd 2 8'25 = L

" 0.1030.1150.123 0.133 15 25 35 45 o = 0

Nozzle hole diameter[mm] Impingement distance[mm] /M il]j:’g‘geB 1 * 8 /0—

1.3 __2.01
% 1.2 13.7% Qpilot_ratio ol 1.6 -
o 1.1; 812! = qw
2 10| = ool .
s 09 == = §08 _ 018§ £ 406 0133 028 - - 02
£ 08 $ 0q Q=121.32 R," N Fd™N Quy 11 Ty 11 Z,

070001020304 %9 70 8 90

Ratio of pilot injection]-] Inclination angle of the wall [deg.] = ;’%ﬁl] }Eg{ 17.1%
15ms(2000rpm bottom dead center)

=2.3pt

d —_—
an a f d & Qgilot_ratio Tfu el ZWe qWZ

a Q 0 4015 -0.65 0.08 030 027 054

® herg Fo4s 100 -011 022 005 143

2T, 2 0 20027 -0.09 0031 0.090 0.04 0.13

Brregts 8 F027 -149 017 -030 022 038
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0.1 0.6 01 - 0328 - - 0. AENME R Qpss
Q=121.32 P, Fd** A Quy 11 Ty 1V Z, 2 17.1% 140 15ms(2000rpm bottom dead center)
(+2.3pt) Spray axis Epoint1 mpoint2 =mpoint3 = point4
120
— 26.4% g
Standard Optimum 2100 (+3.5pt)
condition condition &4
_ a 80
Test fuel nC13 |nC5 nC13=0.75 0.25 » _ 8
Ambient pressure P, [MPa] 7.0 20mm Coaxial = 60
. . 3 m
Ambient density ta [kg/mI] 27.8 T 40
Ambient temperature Ta [K] 1050 20
0, concentration Xoz [mol.%] 21 Sensor position
Wall temperature Twar [K] 473 Standard Optimum
Impingement distance Z, [mm] 35 condition condition
Inclination angle of the wall dy [ ] 90
Injection total heat quantity Qtotar [MY] 5.3 BRIV ~ARNEEEERE~
Injection interval of Q ., and Qu Tpiior [MS] 1.8 B':f;i']‘g
Injection pressure Py [MPa] 150 Base-englh ﬁi]'@g;ﬂ%]
— 975k 0 i -20% +
Nozzle hole diameter d, [mm]| 0.123 0.133 (+1.5pt) | Base-engiti| Base-englt
Ratio of pilot injecti S [ Qe L] T +4.8pt) gczl-%m
atio of pi ion l l | " Quior ! Qo [ n=0.8 /
pilot total 0.0 0.1 GD-englt .
Qupilot._ratio h %ﬁl}b”)ﬁ)b .25%“g ﬁ.‘:ﬂ(, RIEERICHITS
Fuel temperature T [K]| 293 490 capm  ERRRENG: ] 33 BERMICH UV T26.4%{EH
Injection nozzle configuration I, /d, [-] 6.5 n=0.6
Injection equipment Single hole nozzle G3P i
KRISTERRETE - ISR Area - 1 KRGEEAR feoms.
NIETE u < KASRE Thame 2500
20 = 2300 — 4.0
Q) : 2000 g
= 9, —
E 14.2% N4 B & 2250 22.8%% 5 3.8
¢ 15 N o & S
F @ =
- 3 e 1500 2 36
> 2 2 2200 21% A .
g3 10 & 2 5 4.8%NF
- o ® 1000 S 34 8%NF
>0 E @ 2150 T
@ : = g- .g
gE S €2 2100 500 E 32
(]
F= $E © 30 :
0 Standard Optimum << 20% Standard Optimum Standard Optimum Standard Optimum
condition condition condition condition

condition condition condition condition

K
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1000 _ _ _ Principal specifications of RCEM
5o >=1. 39 I point1 M point2 M point 3 Bore Stroke [mm] 85 450
% :E| 800 Pi=150MPa 10% ‘ Engine speed _ _ [rpm] 200
n — Allowable pressure in the cvlinder [MPa] 12
_.—? % Capacity of the motor [kw 11
8 ) 600 Piston temperature [K] 473
< @ Connecting rod length [mm] 870
B T© 400 Experimental conditions
o 9 Test fuel nC13(0.25)' nC5(0.75)
ey
6:5 < 200 Fuel temperature T, [K 350, 420, 490
2 Wall temperature T, K] 473
0 Injection pressure P, [MPa] 150
350K 420K 490K Injection timing d;,;[deg.ATDC] -0.5
Fuel temperature Air excess ratio [-] 1.39
Tisel A1 (350KK 490K) Injection heat quantity Q{[mg] 37.1
Nozzle hole diameter d,[mm] 0.123
10% — - -
Injection nozzle configuration I, /d[-] 6.5
D 26 8 ” Injection equipment Piezo injector 7 holes nozzle
195 > ! 293K Super critical region
| \ 9.0
' 350K
! Point 4 s.d 420K 490K
AN S7.q
1
26 A 4 \ 4 \ 4 A 4 >
S5.q o AMZ0T5
D40 L=1.
Point 1 I §g8
Q= M, =0.0
I Point 2 Point 3 1.0 .-
Sensor position 0. - T
D 300 400 500 600 700

Ambient temperture [K]
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T1,e=350K P, ;=150MPa d,,=

inj

=-0.5deg.CA ATDC & =1 . 3 9—-- Spray axis — Lip boundary

inj

Tre=490K P,;=150MPa d;;=-0.5deg.CA ATDC &= 1 .

0.50
(0.61)

Crank Angle [deg.CA ATDC] (Time after start injection [msec.])

1.0
(0.97)

0.0
(0.26)

4.0

(1.66) (2.35) (3.0

Average(Regionl,2,3) Average(Regionl,2,3)

[EEN
(o]

400
P

a=1.

=150MPa

inj

W
o
o

200
100

Cd
39/’ \

= T,e=350K
— T,e=420K
— TfueI:490K

o

Heat release rate [J/deg.]

|
N

-1 0 1

2 3 4 5

Crank Angle [deg.ATDC]

22
P,,=150MPa 00

[EE
(¢2]

2150

2100

[EEN
N

2050
-0.66

V ’ Tfuel

flame

ged flame velocity in analysis area

[ERN
o

2000

P,,=150MPa

Q:h (TflameT
h: A:

Twall) A L,-,!‘J]

350 420 490
Fuel temperature [K]

350 420 490
Fuel temperature [K]

ReO.625 K h ’ Tf

during combustion period [m/sec.]
(=Y
SN
Averaged flame temperature in analysis
area during combustion period [K]

-0.41
uel

N\

= Avera

Tfuel 1
N\

(350KK 490K)
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Test fuel nC5 nC13=0.75 0.25
Ambient pressure P.[MPa] 5.0

Ambient density } a[kg/m?3] 17.97

Ambient temperature T,[K] 950

Injection fuel amount m; [mg] 5.3

Injection pressure Pinj [MPa] 150

Injection duration ti [MS] 1.487

Fuel temperature T [K] 293 350 420 490 560
Nozzle hole diameter d,[mm] 0.100

Nozzle configuration l,/d,[-] 8.0

Injection equipment

Single hole nozzle

4.0
=~ | t/t,nJ—O 5
> 351
<
O [
& 3.0}
o 25L i
n
< | —=—T,=203K !
> —s—T,=350K
© 2.0¢ —A—TI:420K :
%) | —¥—T,=490K i

Tf =560K I
1.5 " L L L " L " L " L l. L L "
0.0 0 2 0.4 0.6 0. 8 1.0

Time after start of injection t [ms]

Y Y

Large « Small

(geﬁﬂ) FARGRE XY (R¥F)
X EEARIERS V. EEEGKXME)

3.5

o XIY =19.6-T, 0315

Z

X

o 3.0t

[

©

o

o

@ 25]

3

%] X=35mm
O . 1 . 1 . 1 .
200 300 400 500 600

Fuel temperature T; [K]



50
__a T;=293K
o — o T,=350K
4 (AF), ) ol B
0 t 'g | —v—T;=490K
A/F ,,c:d 30 i Tf=560K
= \
S t..=1.487ms
(A/F),; =14.9 < 20 X m
= ‘
A ( ) 510} v,
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