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Abstract 1 With\the increase of ‘elevation , the power of the rotary enginesis decreased in
the higher air level. In order to measure the performances of rotary engine in different alti-
tudes, an electronic fuel injection control system for the engine with real-time parameter mo-
nitor was put forward in the paper. Performance testsof a 208 cm® engine were carried out by
changing the-atmospheric pressures to smulate the different elevations. An elevation com-
pensation method was suggested for the engine s smooth running. The measured results pro-
vide very important referencesfor control of these kinds of rotary engines to work stably in
different heightsin the sky.
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Fig.2 Hectronic control plan of rotary engine
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Table 1 Parameters o rotary engine
/cm® 208 8.5
3
/ kW 28 / mm 69
5 / (r/ min) 7800 / mm 11.6
/ kg 10.7

A

A

| AR 2 WA 3 RE:
4RSS 5 UGS 6 1 M B AL
7 SRR AL RS 8 BHAE S 9 mEubvE

e

4
Fig.4 Hectronic gasoline injection control system of B
rotary engine P &
yeng s Qo e e Yemmw )
me me. @ @ e o (3] o L L)
4 3 - “; X e o w0/ w0 w0 a0
4 , , - .g,'l wil V2 weer) g ,,fm'v Z o0
wd @Al w ol aw 8
g E 0. BERE Gpa): 9000 «m"_sm\_ﬁ;u;n_ 000 7800
, “’:I P -4 = < v (=3 [\ =1 a8
ez ol = g
1
5

Fg.5~ Data'collecting and analyzing system of

2kHz,

[6].
5 , '
_ . ECU
, 100 160kg
208cm®
6

28 x 18

rotary engine



4 : 955

208cm’
200mg, 3km

155mg, 6km 115mg.
6 0km 9 10
Fig.6 Map of rotary engine air charge 7000~
in Okm elevation E 6000}

£ 5000f \\
< I
2 ool
& 2000+
¥ 1000

Fig.9 Curve of elevation versus max speed

307

= 25 ¢

=< 20+t

R 15

X 10t

BN 10

7 3km 5t

Fig.7 Map of rotary engine air charge ;
g ap of rotary engi r charg 0 0 1 5 3 4 3 6
in 3km elevation R /km

10
Fig.10 Curve of elevation versus max power

RN 9 10
R O RAMAR ,
X #‘\*“\“m{’\‘ 27KW 1km,
SRR
RN 7.5% 11 %
R k
S 6km ,
3600r/ min , 9.2kW

6km

8 6km
Fig.8 Map of rotary engine air charge ,

in 6km elevation



956

25

[3]

28 x 18 ,
28 kW , 27 kW,
4
, 208cm®
[1] : : [M].
,1990.
[2] : : ,
[31% ,2006.,27(5) :6-10:

WU Jinjun, L I Xuesong, WAN G Shangyong, et-al. Re-
search and application of common rail injection system for
diesel rotary engine[J]. Chinese Interna Combustion En-
gine Engineering ,2006 ,27(5):6-10.\(in-Chinese)

[3]. ,2006 ,21(2) :381-385.
LIU Zhiyou,HOU Minjie,MA Qianrong. Research of alti-

tude efect on aero-engine ground test performance[J].

[4]

[5]

[6]

[71]

[8]

[9]

[10]

[11]

[12]

Journal of Aerospace Power ,2006,21 (2) : 381-385. (in
Chinese)
[3]. ,2004 ,25(3) :233-236.

L1 Yuzhen,GAO Peizhou,MA Zhen. Research on the inr
provements of performance of min-UAV's engine by elec
tronically controlled gasolineinjection[J]. Acta Aeronauti-
ca et Astronautica Snica,2004 ,25 (3) :233-236. (in Chi-
nese)
BOSCH. [M]. .

,2002.

Hbert H ,Alain C,Michael J ,et a. Modeling of theintake
manifold filling dynamics[ R]. SA E Paper 960037 ,1996.
Robert W W JohnJ M. Transent air flow rate estimation
in a natural gas engine usng a nonlinear observer [ R].
SA E Paper 940759 ,1994.

Bin W,Zoran S F. Usng neura networks to compensate
atitude effectson the air low rate in“variable valve timing
engines [ R]. SA E-Paper 2005-01-0066 ,2005.

Sefan L ,Ingemar A. Sdf-optimisng control of an Sken-
gine usng.a torgue sensor[J ]~ Contrel Engineering Prac
tice,2008 ,16 :505-514.

Magnus G,Karl EA ,Lars M P,et a. Control of GDI en-
gines usng torque feedback ‘exemplified by smulations
[J]}-Control Engineering Practice ,2004 ,12:165 180.
Nobuyuki” K,Eji T,Kenta H ,et a. Cycleresolved meas
urements of the fuel concentration near a spark plug in a
rotary engine usng anin stu laser absorption method[J].
Proceedings of the Combustion Institute, 2007, 31:
3033-3040.

YU Jiazhai ,DING Liyu. Neura network model-based au-
tomotive engine air/fuel ratio control and robustness eval-
uation[J]. Engineering Applications of Artificial Intelli-
gence ,2009 ,22(2) :171-180.



