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Simulation and Experimental Research on Performance of
Single-Cylinder Engine Intake System
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Abstract: The working principle of a single-cylinder engine intake system was deeply analyzed,
and the gas fluctuation phenomenon in intake system was confirmed by working bench test. On this
basis, the generating mechanism of gas fluctuation phenomenon in the single-cylinder engine intake
system was deeply discussed. By virtue of the ideal gas equation, the speed-density equation and the
mass conservation equation an intake gas dynamics model for the single-cylinder engine was
founded. The Matlab/Simulink software was used to simulate the system. The comparative results
between the numerical simulation and experiments show that the model for the single-cylinder
engine intake system based on the speed-density method has a good accuracy. It can well reflect the
intake value of the single-cylinder engine under volatile intake pressure.
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Fig.1 Gas movement in the single-cylinder

engine intake system
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Fig.2 Intake pressure at 3 000 r/min
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Fig.3 Intake pressure at 7 000 r/min
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Fig.4 Principle of the speed-density

measurement
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Fig.5 Model framework of the intake system

P, = m.(6,P,) (5)

Pr,
AR i
@ T

a

3 ESSRERIL

PERCEHER 125 ml A BT & S AILAE S i xf
ST L, I ke e FH R e 20 kW HL IR 3t
M#LF1 DEWETRON 23 5] 1) = 4 B 20 R 4R &
Gt T PRUEDT ELAE RS I A5 R HAG nT ok, SE5G
AR 0 AT TR A7 A SRy T e R AR [
AR RS T & SR S AR, S
15 A5 R HL BT

SEHG HORE R sh LR E B R — T AT R
PLEEHECR 3 000 r/min, #5595 0T 1 T EE AR
Ak 0 SALAEAS [F) i faf 00 T F <0 0E AR
FIARARAT B, 21 1 e s ALk = T A8 Ak S A
SEEREE R 5 BAE R Z [ 0T L A& 6~8 FR.

M 6 LG AT LA SR G AR AR AT
DABELT 0 2 Hh BT R ShALAL AN [R) 67 fof 2541



5 6 3

MBS GRS L O S SR ST 565

011

0.10
& 0.09F
= 0,08}
E@ 0.07}
i L
> 0.06
R 0.05+

0.04

0.03

—=— SEll
-100 0

100 200 300 400 500 600
A /(%)
6 INATRESENXTE

Fig.6 Comparative results of the intake

pressure at low load
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