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Abstract — Cylinder-pressure based combustion analysis provides a mechanism through which a combustion
researcher can understand the combustion process. This paper was to identify the most significant sources of
cycle-to-cycle combustion variability in a spark ignition engine at idle. To analyse the cyclic variation in the
test engine, the burn parameters are determined on a cycle-to-cycle basis through analysis of the engine pressure
data. The burn rate analysis program was used in the analysis of the data. Burn parameters were used to
determine the variations in the input parameter—i.e., fuel, air, residual mass, and so on.
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Fig. 1. Thermodynamic model for combustion chamber.
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Table 1. Specification of engine used

4-cylinder,
4 valve/cylinder,
dual overhead cam

Engine Type

Displacement 1998 cm’
BorexStroke 8.6 x 8.6 cm
Number of Cylinder 4
Compression Ratio 9.5

Open 13°BTDC
Close 55°ABDC

Open 57°BBDC
Close 3°ATDC

Intake Valve

Exhaust Valve




7EEAAEAY] RSk 24

, ]/\Eﬂ_‘ﬂ_]- z—l§}
NS A2 APk st AR (IC
5460)& ARE-SHTE 371-ARE8]1Y] S 7ol 4
el el bz AMA(NGK, TL-7111-W1)2 Akolato]
7} e R $7F 37 ARiE 24T 4 YRS 5
At ALAYY] A4S AEAIA (Kistler 6051B)
£ 491 ARAeio] ARRlale] 250A10124 ZHslo], Z
7|(Kistler ~ 5004)0)4  ZZXA|#H  ADHIV|(Data
Translation DT2828)2 A& AA|71C 2 doJg & 7|&
shodct B2 orele Aol Al (Kistler 4045A2)2
441 7)ol ARIsto] 250410124 ZHakict 1 9]
o W77k S 9 R Avl ks RE 5L
241900 Fig. 2= ARAe] Aol

Aehisze Bl Al Bel Loo] telol
HIAIE AR WElAA AolZ Bl gt
713 QA Slskick ARl Tl
800rpm o= Aot ofu} 71 7)ol HEwe] 9)
= 2E A 24 AAE Befslel PEEA gEs
sholch A Wz SR Ve F43] o] £38)
o] 80CE UAsHA FAISHcE FstAl7l= 5, 10°,
15°, 20° 8 WH3PA|A AH-S Y53t Table 2= F
31A Aglolae] SHEAS vehd

RLLASNE

Fig. 32 H3}A]7|12 5°, 10°, 15°, 20°BTDCE #3}

Fig. 2. Photo of experimental setup.

Table 2. The idle operating condition

Engine speed 800 rpm

Inlet manifold pressure 0.287 bar

Inlet air temperature 299K

Air/fuel equivalence ratio | 1.0

Spark timing 5°, 10°, 15°, 20°BTDC
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