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Research on HCCI Engine using Mixture Stratification by Double Componential Fuels
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Table 1 Specifications of test engine and test condition

2 Stroke Air Cooled Single Cylinder Gasoline Engine
Bore x Stroke 72 x 60 mm
Displacement 244 cm’

Type of Scavenging System Schniirle

Scavenging Port Opening Timing 58 deg. BTDC
Scavenging Port Closing Timing 58 deg. ATDC
Effective Compression Ratio e=12:1
Engine Speed Ne = 1000 rpm
Throttle WOT
Scavenging Gas Temperature Tsc =383 K
Injector 1 n-heptane (0 RON)
Test Fuel Injector 2 iso-octane (100 RON)

Scavenging Port

Quartz Window
(Injector 2 Side)

Injector 2 (100 RON)
B Crystal Pressure
T Transducer

Exhaust Port

Spark Plug

Scavenging Port

Quartz Window
(Injector 1 Side)

%Z\mjector 1 (0 RON)

Fig.1 Injection position and measurement position

Table 2 Fuel injection heat value condition

Case Fuel Injected Heat Value [J/cycle] Equivalence

n-heptane, Bn | iso-octane, Bi Total, Bt RON

1 240 60 S20

2 180 120 300 S40

3 120 180 S60

4 140 140 280

5 185 185 370 S50

6 210 210 420

7 140 180 320 S56

8 210 350 S60
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Case 4
Case 5
e G250 51

420 Jicycle 370 Jioycle

280 Jicycle

Pressure, P [MPa]
- »n w o W
T

1 ! 1 I i

Ne = 1000 rpm %
80 b e=12:1 i
Tsc=383K i
$50 RON Const. |

Heat Release Rate,
HRR [Jideg.]
S
o
¥

injectort |

0.008
55 {n-heptane) |
S 0.004 :
E 3
W g 0.002
E g
2,7 0000
s
- v \ Injector2 |
€5 / j :
S = {iso-octane}
S 7 Z y
= 3 : i
E § f 5
ol 7 Z
= Ve
5 3
-4 1

Crank Angle, 6 [deg.]
Fig.3 Typical waveforms (Case 4 to 6)
[A.U.]), Injector 2 {RIDFEIEIREE (E054.100 ron [AUDTH 5.

K 3 £9,S50 RON BN THREHRABREZENSE5S &,
BRKEHEAREESL (KE Q), BREREAERIIREL
EHLTWB (KEI D).

TR, BREHRABRSEM L2 Z LT, BEABES L7
V, TR L > THEABEHMBRER L-EEZDND. £,
BERABIRLLID, RREBEEENPKECLERELTVS
ZEnh, BREFRABEREMNT 2 & RE2REEIC /> TV 5
EEZLND. L1857, S50 RON D F FRREHE A B4 1
MESEBZLIRETHDEEZ NS,

e, BABEICEETD L, FORKICBVWTHLEBK
BEH 7% n-heptane % "EH L7z Injector 1 I THITH LM
B Eh, TDRICEEARDEEE iso-octane & "EH L7-
Injector 2 I TRIEVPHERINTEY, BABHICEERH
22 LHRbhD (M ORHRER). 20 &5 5, Injector 1
MITEKL, ZD% Injector 2 ITHEANEZ o= EZ S
n, VU IR TRENBERENICEZ s> TWBEEXLR
2.

33 HEAVAUMBRUBREEABROTLIZLZEE

S50 RON D EBHHBEARAIC LTI, Sk sk

BEDIENIEEETH > 7. % Z T, n-heptane DHAEL—F

S56 RON
G 4k SS0RON 320 Jicycle 560 RON
58 280 Jloycle 350 Jicycle
é = 3 /
T L el
1k H
1 1 1 i1 i i
30 Case 4 F Ne = 1000 rpm
e C S0 T e=12:1 :
W[ |———Case 8 Tsc =383 K

Heat Release Rate,
HRR [Jideg.]

i 1 il 1 i 3

& Injector 1
o o 0.04 :
B (n-heptane)
8 =003 | ;
L oso02p
o i
5 uf 0.01 p
v : —
1.0 =
w Injector 2
£ 5 081
23 (iso-octane)
a %
0 0.6 b :
€ &
x
u =04
£ &
[ 4 0.2 b
5 of
0.0 r \ »
10 5 TDC 5 10 15 20

Crank Angle, 8 [deg.]
Fig.4 Typical waveforms (Case 4, 8 and 9)
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