LIST OF SYMBOLS AND ABBREVIATIONS

0	Dead state
BDC	Bottom dead center
CNG	Compressed natural gas
CR	Compression ratio
Cv	Specific heat (Cv = 0.718 kJ/kg ·K)
Hp	Horsepower
I	Irreversibility (J)
K	Ratio of specific heats (k=1.4)
LPG	Liquefied petroleum gas
m	mass (kg)
Max	Maximum	
Mep	Mean effective pressure (Pa)
mf	Mass of fuel	(kg)
mm	Mass of mixture (kg)
N	Engine speed (m/s)
n	Revolutions per cycle
P	Pressure (Pa)
Q	Heat energy (J)
QHV	Heating value	(J)
Qin	Heat energy input (J)
R	Gas Constant (R=0.287 kJ/kg·K)
rc	Compression ratio
Rev	Revolution
RON	Research octane number
RPM 	Revolution per minute
gen	Entropy generated
surr	Surrounding	
T	Temperature (K)	
TDC 	Top dead center	
Th	Thermal	
u	Useful	
V	Volume (m3)
Vd	Displacement volume (m3)
W	Work (J)
X	Exergy	 (J)
ηc	Combustion efficiency 
τ	Torque (N – m)

x

