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Relation between Flame propagation velocity and Knocking Intensity using a Super Rapid Compression Machine
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Abstract: High compression ratio is effective as a means of thermal efficiency improvement in spark ignition engines. Though, it is
prevented by knocking occurring. Especially, high-speed knocking that occurs at a high engine speed is difficult to test because of giving
mechanical damages to the engines. We investigated knocking characteristic by simulating the combustion of the high engine speed
using a Super Rapid Compression Machine. As a method, we changed turbulence and flame propagation velocity in the combustion
chamber. As a result, we could simulate the combustion of engine running at about 5000 rpm. Knocking intensity decreases when

the combustion volume ratio is increased over about 60 %.
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Fig. 1 Experimental apparatus
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Fig. 2 Method of vortex generating
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Table 1 Specifications of perforated plate and mesh

Open area ratio [%]
Perforated plate Mesh
20 50 85 90
3 o
45 [S)
Pitch 6 o o
[mm] 8 o o
125 o
19 o

3. EBERKRUVBE

Figure 3 |XE R b U JEME & Bilds L 72 RER b D)
JERETHSH. ZZC, CaselIHFAMMEL, Case2 (34
18 (BHFLRI85%, T 19mm) , Case3 IIZfLIK (B
FLFHKI20 %, B F 8 mm) AHFA LTS CEERAET
o7z, ATO Case (2R TRIASHRIC L > TRINDIES)
DLEFL v TR DTSRI EL TNDL T L
DHERTE 5. 22T, Case 3 TORRERR] (KAEsk
DOPBEENOIRERDNRZ YL ET) ICEHTH. K
BERHRIIAI 1.3 ms TH Y, FEHEITISIT 549 5000 pm (ZHH
YDA SR QLD EEZBND. Zhu, JE
MR TIREG KD REA OB L A i35 = &1 k)
PREESRNIZBROELASRAE L, Bk RIC /o722 8T
PREBERE NF < TeoTolzh E &2 HLD[2). RIC Case l,
2, 3 DOBRBERA 5. Figure 3 X 0 RBEREIVE
720 ) wFk o VIR R R DI xR T
IZRBEIHRENDN NS K I TND Z EDVInD. £,
MHD A, B, CITRT /v & Z3EERTOE 7056 <
IRDVLENET AR NS K 720 TS T &7,
ZIT, KRABREEE L /v % o TR E R OVRBEARTE
EIGOBIRE Fig. 4 18T, KRIGEBEED _LFIo0E
URBERTEEIG ML, / v F o JHEMETT5
Z DD, Case LITHE BT 5 & BRBEAREEIGIL
VXV TRENRRE TR D E SN TVDK 6 E[1TH
o7z,

FAUC K0 KRABHEHEN ERTDHE, ) vF 7%
AEERTDOESNEL 725728 7 & o T3 AR RS
7potz. Fiz, Case 1 LISNOSMTIE, KRAGHBHED
R oT, ARG DY 6 FIL D HIEINLZ 728
IR TREMET LI B2 b,

942

4, #&

Pressure [MPal]

o 2 4 6 8 10 12 14
Time Imsl
Fig. 3 Cylinder pressure history
14 s = | 1.0
121 % Casel ’ / 09 _ m
E 10 1 Case2 Case3 : 08 'g é
S 81 :volume fraction for g g,
= 6l m flamepropagation [ 0.7 & &
! x XK. L 0 6 g E.
41 = y . = %
21 oo x \ 05 > &
o—  » Il
0 10 20 30 40 5 60 70 80
Flame propagation velocity [m/s]

Fig. 4 Dependence of K.I. and volume fraction for flame
propagation on flame propagation velocity
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