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A Trial for Stabilizing Combustion in Two-Stroke Engines at Part Throttle Operation
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ABSTRACT

‘Autoignition’ a part of combustion process
occurring at high speed and light load operation of
two stroke SI engines, is known to have extremely
stable cyclic-variation and produce low HC emission.
But it has not been put to practical use sufficiently,
as its ignition timing is left to depend on the engine
operating conditions.

This paper presents the results of analysis of
autoignition phenomenon, particularly due to the
pressure changes during the gas exchanging process.
In addition, several factors affecting gas exchanging
efficiency are discussed. The analysis shows that the
ignition timing of the autoignition could be determined
like that of spark ignition, by controlling the in-cylinder
pressure at the exhaust close timing, according to the
engine speed and load. When coupled with the valve
designed to continuously vary the effective opening
area of the exhaust port, and given controlled pressure
at the initial pressurization process, autoignition can
be used to achieve stable combustion, a significant
improvement in fuel economy and a reduction in HC
emission under part throttle operation.
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Fig. 1 Actual and Ideal SFC Characteristics

Table 1 Engine Specification

ENGINE TYPE Liquid Cooled Single Cylinder
Case Reed Valve

BORE 66 mm
STROKE 72 mm
DISPLACEMENT 246.2 cm’
COMPRESSION RATIO 64:1
SCAVENGING TYPE Schnarle
SCAVENGING PORT OQPEN 124 ° ATDC
EXHAUST PORT OPEN 86~114 " ATDC
MAIN INLET DIAMETER 32 mm
SCAVENGING PORT AREA 15 ecm?
EXHAUST PORT AREA 13 cm?
EXHAUST SYSTEM Expansion Chamber
MAXIMUM POWER OUTPUT 29 kW.,”8,000rpm
MAXIMUM TORQUE 36 N+m,”6,500rpm
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Fig. 4 Comparison of the Pressure Characteristics for Scavenging Throttling and Exhaust Throttling
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NOMENCLATURE

22— 2 LYV VDN ATHEDE T ADE R L
HERRECOWRLE . ThTh
Gf, Vi BRI C#. vV v A NSl & > 5
& FEHEIRAE T O IR
Gr, Vr : HERFPBA U4, ¥V v A NIC# & - 72 BRIR 77
2B & BEHEIRRE T D R
Gg, Vg HERIRFAC %, YV Y A NICH E > 220
B & BEHEIRE T Ok R
Gg =Gf + Gr
Vg=Vf+ Vr
Gs, Vs : 1 %4 Z U HuiCIBA 7= i 5B &t & IHEiR
RETOHRR
Gh, Vh: LREARICIET 5 HixEat & BHERETO
AR
L, BEELINETNRDE S IZERT S,
L :fa%tt (Delivery Ratio)
L =Gs/Gh=Vs /Vh
Ne ° bF v Tzh# (Trapping Efficiency)
nw=GfGs=V{ Vs
7. : JeHERh#R (Charging Efficiency)
7.=GE/Gh =Vt Vh
R s f@&xh# (Scavenging Efficiency)
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