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Abstract - he past several years have seen a substantial growth in mathematical modeling activities whose interests
are to describe the performance, efficiency and emissions characteristics of various types of internal combustion
engines. The key element in these simulations of various aspects of engine operation is the model of the engine
combustion process. Combustion models are then classified into three categories: zero-dimensional,
quasi-dimensional and multidimensional models. zero-dimensional models are built around the first law of
thermodynamics, and time is the only independent variable. This paper presents a introduction to the combustion
characteristics of a spark ignition combustion modeling by zero-dimensional model.

Key words : Thermodynamic model, Properties, one-dimensional model, spark ignition engine, hydrogen,
combustion characteristics

LA & &3k AMUAE Bl 2 ARgekaL = ARsAt

= QRRIA Helgke Alesilony, ARsatellA uf

=5 Feld wirI7 ke de s, Hsol A

"To whom corresponding should be addressed. = 733kE w77k AL A oy A e —:—Zﬂ
Department of Mechanical & Automotive Engineering, Induk 7F g8 £93F EAZ 55 gtk E3)

University, 12 Choansan-ro, Nowon-gu, Seoul 139-749, Korea.
Tel : 02-950-7545 E-mail : sungbinhan@induk.ac.kr

=3] U
& AEAGIA ofihs ArAFe Bite A

i



il
O 0 o X oo

N
r

o
ol
S
£l
%2,
2
X
=
2
2

5 = >~
Avkal & 5 Qe

ARE AHgehs 2

QiR 9ok
J. B. Heywood [7, 8]+
e e 9 7]d7kse]
. olEgl s Ato]Zl uigh 2y
A gt st disix =
T7F F=IL = Ao Aol
AL Ao 3k AMA O 7T zero -

dimensional =2 dimensional (entrainment)

a4 =,

kv

<0

dlo
=T

5k
quasi -
multidimensional (detailed) 2% SO& &
etk 53 98t 2Ele A9t AlyEs 7]
Z=2 sto] whEoFan, o= AJRIbe] Hggrolth
T

< Ay We) 719 S+

we

ntrainment =22

I 54 5ol 71242 g ol gsle]

o £ o 2

rO

N

2

o

rO

B~

)
o2 39

5

[9-11].

w2 pelA
Aol S
ol2 olgste] zhuket

AFME 27 AR
[12, 13]9] o3t A= a3}

H
v}

OlX|Esr M233 1= 2014

o
oX,

INTRODUCTION

* Plenum Assumptions

* Steady Isentropic Flow
* Discharge Coefficients

COMPRESSION
* Adiabatic
* Vaporized Charge

COMBUSTION

* Thermochemical Equilibrium

* Progressive Burning via
Mass Elements

* Heat Transfer

EXPANSION
* Thermochemical Equilibrium
* Heat Transfer

EXHAUST

* Plenum Assumptions
* Isentropic Flow

* Discharge Coefficients
* Heat Transfer

Fig. 1. Block diagram of zero-dimensional model.
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Fig. 2. Combustion chamber configuration for
zero-dimensional model.
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Fig. 3. Combustion chamber configuration for
zero-dimensional model.



Table 1. Calculation condition for combustion prediction.

Items Specification
Bore x Stroke 76.9 x 86 mm
Displacement 1598 cc
Compression ratio 8.5
Connecting rod 153.7 mm
Engine speed 1,800 rpm

-35°~ 15° (BTDC)
Stoichiometric mixture

Spark advance
Air fuel ratio
Mixture

Hydrogen and air

Table 2. Input data for the combustion prediction

(35BTDC).
ki, k, C... klkgK
1.188 1.139 0.9526
T,.. K 0,, deg P,, kPa
780 -35 834
M, kg/cycle a a,,, kl/kg
0.0002684 10.1 1833
Cypo KIKkgK | C,, kIkgK | C,,, kikgK
1.3125 1.237 1.5141
V,, m3 A0, deg
0.00011152 55
ay, kl/kg m
-846 1.8
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