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Simulation and Optimization on Combustion
Characteristics of Linear-Engine System in
Starting and Idle Process
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Abstract: The primary goal of this research is to build an
engine simulation model through GT-Power to study the
combustion characteristics of linear-engine system in starting
and idle process. The cylinder pressure data collected from
engine experiment were used to verify the simulation model.
Based on this simulation model, the influence of the excess air
coefficient and ignition advance angle on combustion
characteristics of the linear-engine system in constant
revolution was studied and the control parameter in idle
process was optimized. The results show that the ignition
time being advanced from —50° (before the top dead center)
to 20° under a constant excess air coefficient, the cylinder
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pressure, the instantaneous heat release rate and the total
heat release all reach their largest peak value when the
ignition advance angle is —40°. Reducing the excess air ratio
from 1.62 to 0. 62 under a constant ignition advance angle,
the cylinder pressure and the instantaneous heat release rate
all reach their largest peak value and the total heat release is
large when the excess air ratio is 0. 83.
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Fig.1 Experimental prototype of linear-engine
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L4 SH
#I Z bR BT RS
AME R ST/ (mm X mm X mm) 315X 295X 385
SEEAR/ mm 50
15 2847/ mm 50
SETIEER/ mmd 98
R4 6.6
Bl = FE, FE I
MR B KRSE

SRFERE/(r s minD) 1 300

HERMPLRGEFR M T I0E EX G, AP
AMERIEZE N — G S, I 28 AT B E e 4 51k
GARPLAE L LA SIPLR GEHUH T s ZEAT 45
L, FARCE WD S AR R, T S T 25
PR BIL A i ol 760 A 7 T 7 8 9 R R R AR A B v
T AR EEAT LA BT S [ A 0 1 7 77 2 o 4 15 26 1 Y
BEEE LA iy BLALAR A K.

HT % B T b AR & AT AL A, OR A A A
AutoCAD K Pro/E BB H it T A,
UE T HCR 1A I R 48 bE -5 JROPIL i A A B R 45 e
FRAE s REBLE AL 2R 5 ph JEOAL A A T 4% X Ose Oy it

A TE M S PR R A I 2 2K A K R G R AL R
HLEK 2h B & — % & 25 Kk (condenser diode ignite,
CDD gk RGO Ry 5 b HLE il g =i 4% ok
RYE, LB T WS R AN KB 2 R R 4

BRI AGKERE A B ER=H RO
“EEALAE S, WA 2 B, i 3h B L 355 R O
TRV ) TRER IR, » TR A e S 5 R O 8 BR AL
P i Ak Ry 1% FE AT B B 21T 52 32 3l DT e 48 7T A
RS, KEER K, BLRRHIE KiEEs).

W i ok
KBk

MBS
B S

1=K AEZE s 2- LA s 34 MG TR s 4T ZEAL10 5- %58 5 68 B s AL 7-
A 8-HES RS AR RS s OB AS s L0 R I B AN s 1 1R
it 12-B/RIGERA 13- HAMB LR 1435
B2 HZAINARVERETEE
Fig.2 Control system of linear engine prototype
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Fig.3 GT-Power simulation model of the linear engine
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Fig.4 Cylinder pressure data comparison between engine Fig.5 Cylinder pressure data comparison between engine

experiment and the simulation results of GT-

Power linear engine model when the ignition time

is 1.0 mm ( —16.26°) before top dead center
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Fig.6 Cylinder pressure at different ignition time
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Fig.7 Heat release rate at different ignition time
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Fig.9 Cylinder pressure at different excess air ratio
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Fig.10 Heat release rate at different excess air ratio
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