80 TEAEAFTELH=FF A1 A1E, pp. 80~89, 1993

= =7 SAE NO. 933738

XA} A =¥ 71He A5 Algdeld

A Performance Simulation for Spark Ignition Wankel Rotary Engine
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ABSTRACT

Performance simﬁlation for a Spark Ignition Wankel rotary Engine is presented in this paper. The
volume of chamber at each eccentric shaft angle is evaluated by using geometric models of housing
and rotor. A thermodynamic model which includes the first l]aw of thermodynamics, combustion and
convective heat transfer from chamber contents to surroundings is employed. A thermochemical equilib-
rium model which considers 10 species(CO, CO;, 0;, Hz, H:0, OH, H, O NO, N,) in the burned gas
region, is also employed. Four processes of gas exchage, compression, combustion and expansion are
considered and the pressure, temperature and composition of chamber gas at each eccentric shaft
angle in each process are computed in this performance simulation. ‘

This performance simulation must be useful for optimal design of Spark Ignition Wankel Rotray
Engine with parametric study for various design parameters and operating conditions.
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a * Combustion Efficiency Representative
Co - Discharge Coefficient

m * Combustion Form Factor

n * Woschni Exponent
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o 714 Po= 75 23 (Upstream Pressure)

ola Pr¥= ¥F2 ¢+¥ (Downstream Pressure)
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Table 1 Basic Conditions of Parametric
Study
Mazda 12-A
. Wanke] Rotary Engine
Engine type .

Spark Ignition

Natural Aspirate
Equivalence Ratio 1
Engine Speed 3000rpm
Combustion Efficiency 5
Representative
Combustion Form Factor 15
Combustion Start 20° BTDC
Combustion Duration 90°
Intake Manifold Pressure 0.98atm
Intake Manifold a0k
Temperature
Exhaust Manifold Pressure 1.02atm
Chamber Wall Temperature 370K
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