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Simulation of the Performance of a Direct-Injection
Stratified-Charge Rotary Combustion Engine
LI Li-jun, TANG Di-yi, FAN Jing, WANG Xiao-feng
(Northwestern Polytechnical University,Xi’an 710072,China)

Abstract: A comprehensive computer simulation has-been developed to predict the perfor-
mance of a direct-injection ‘stratified-charge rotary combustion engine by means of the zero-di-
mensional thermodynamic cycle model. With giving the model,the chamber pressure and temper-
ature are available during a complete engine cycle. By the chamber pressure, the overall engine
performance parameters can be calculated. The model can be used as an analytical tool for the pre-
liminary design and development of the direct-injection stratified-charge rotary combustion en-

gine.
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Fig.1 Schematic of DISC wankel engine indicating
energy transfers and mass flows across

chamber boundary
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Fig. 2 Eccentric shaft angle notation on

trochoidal housing
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engien calculation at 7000-x/min and 0. 6
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Table 1\ DISC Engine geometryfor simulation

calculations
bl H B H
BEH 1
HE/cm® 577
EgH 7.27
Bl $ 42 /cm 10.5
4L BE /em 1.5
RPEERE /cm 7.0
WS EH/cm? 0.01/BRINEH
PR /om® 0. 4/ 12 M+
#FMEGER/ cm’ 50/ MR E
HSOEHR/em? 13.8/%F
#EAF/O 459. 9
#EAXK/CO) 839.9
HS O mH/cm? 9. 0/¥T
HEOF/O 199.1
HSOX/O 588.5
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Table 2 Comparison of predicted values and ref. [5] ones

B B i fE XS &R

R E S /kPa 729. 4 734.6
SEH PR & E J1 /kPa 218.7 216. 3
W H E S /kPa 510. 7 518. 3
HLBR B 0.70 0. 706
AN E /LW 34.39 34.92
HBARRHEE 0. 3622 0. 364

s mE/g/ W « h) 223.72 222. 55
BHFEME/g/ kW + h) 319. 60 315. 22
Wb B R E/K 2058. 8 2112. 6

£ TG 8L B %oF L A AR BE/ () 30. 0 29. 98
MipE BB IES /kPa 4001. 2 3963.5
BEEHMARE/C 21.0 22.0

WEABREL B/ (g/cycle) /AR E 0. 02617 002621
EASSE/ (g/cycle) /BBE 0. 663 0. 669
HHES & (g/cycle)/RBEE 0. 689 0. 695
BAESRE 0.026 07022
REVFHHSEE/K 991.9 990. 7

B} ) S B HE SR BE /K 831.6 830.0
HS B R EHNE S /kPa 96. 8 96. 2
AWMl /cycle) MR B = 0. 421 0. 424

AR E/kW 48.0 49. 435

BIEA SHAE/] 1161. 6 1163. 375
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