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Development of two-stroke kerosene engine controller
based on MotoTron platform

KE Chang. HUANG Ying, ZHAO Zhenfeng, HAN Kai, LI Hong

(School of Mechanical Engineering,
Beijing Institute of Technology. Beijing 100081, China)

Abstract: In order to realize the rapid development and strategy verification of the two-
stroke kerosene aviation engine controller, in combination with the rich software and hard-
ware resources of the MotoTron rapid control prototype development platform, based on the
system design requirements of air-assisted direct injection and dual-spark plug ignition, an
engine controller for controlling the four-cylinder engine using an eight-cylinder program was
developed. The design method of control software based on the rapid control prototype soft-
ware architecture was analyzed, and the development software, MotoHawk was used to con-
figure the underlying program and build the engine control system. Then, in combination
with Matlab/Simulink, the upper control strategy was established to completely develop the
whole control system. The cold start bench tests were carried out, during which the speed of
the engine was stable, the adjustment processes of the ignition advanced angle, the injection
advance angle and the injection pulse width were in accordance with the control strategy.
And the air-fuel ratio control was stable, with the error within 10%. The smooth transitions

of the engine to normal conditions verified the cold start control strategy. And the funda-

75 B H#9:2019-10-22
BEE&£TH s fm g siolr il
TEE B A AT (1996 —) . 53 1 - 2E L 8 N T 28 i & S L5 ) A5 1k B DS 2 D T O IR

SRR MM, B B BRI, 45, BT MotoTron V- & 19 Z oh B2 M0l & gl H1L4% 1 25 F & [T . Wi s 3h J1 4. 2020, 35 (4) : 832-843,
KE Chang, HUANG Ying,ZHAO Zhenfeng, et al. Development of two-stroke kerosene engine controller based on Mo-
toTron platform[J]. Journal of Aerospace Power,2020,35(4) :832-843.



5430 F KIS BT MotoTron - 5 By — b BRIl 2 g HL% ] #4591 & 833

mental functions of the controller had been realized, showing that the controller design could

meet the requirements,
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Fig. 1 Schematic diagram of air-assisted injection system

R ok R s G R 4 o e o o 4 e
{14 30 1R 0K 30 £ 0 IR K Bl 5 5 R S B R X
A FLHUTE - B GL T 2 B I 9K 3l {5 5k 20 Bl
S BT Ik AU R UK Bl . [ 2 O e R g
St RGBS PR R Ho T T2 5351
S i AR TR R Bl £ 5 1 K SE L Tl RS S AR S
AR5 I fh 2Z 18] 9 1] B T3 A S ol < 1a) B &

SRR A TR ORI 55 K RS . S R
B

L n 3
SR n

B 2 Je RIS R G0 3K 3l (5 5 i o 2 B
Fig. 2 Schematic diagram of timing of drive signals

in air-assisted injection system

W6 349 R AV BEL 74 5 55 %  BK 2l J5 X &y Peak-Hold
R,
1.2 WARTLE[RRFIFIT

HT TR 8RR U e i I TR SR
KACZE KB R S HLE SN2 By R A A il
1 28 U & S FLE R fs TO0 T SRR 2 — 1
AR AR T F AL A S U R R B T 1 AR
R A AR AR SOk . BT B A
TRIAIL 140 CAA IR A B W I A 2 LI G
R R R AR SR R i TR A E B TR Ak
P AA 2 T B be 55 2 BT B, R R R TR T 28
AT RS R BN SR AR R R RICR TR B
AR RIS

R WU KA FE 13K AT DAA 3046 B KON 1% B
SR L 4R R R N S A B B R B AR X
WA —E WM AE . JF B & sh AL AR
S B KRB B0 MR AR T 2 AR R K RE
A RIS K S HLTE BE L R i BE AR K R GER T
B R SN HUR A B2 . & gk i i
FUORCR G L = BRI T SR R) SR T Xk
S KRG,

4 FLHLBUK AL FE p K R G S K5 R &
W 3 s, Horp B bn 5 0 SR 5. A
PR R S AL SR S 1.2 LR I K &
b 180° i i % f A PR 5 3.4 BRI i e, 45l e
By 4 B RKAET 4 ADELR B R S E A XS T 1
G bk 0 8 E S R il b A i S 07, 0%
1807, 1807, BIFRI/N A% B i K AR AT M 1.2.3 .4
HLACKAE SRR . KT 4 D RKE S
A7 5 e e A2 o 0 e o R S I K AR S T Y AR
e,

1.3 EHRGEEEN

e 4 Fr7s 4T MotoTron -6, 455 2
AE T R4 Hh R ] RS RAR G fRTIE . —op ek
BILIRAEHER L DN ERER IR AP E VA K R )
STL B AT S VR AW BE &Sk U B2 HE TR
MREAR 5 5% . MG 9 08 o A O o 11 AT R
46 R PR B S A R R GE . BE A
HE I 10 i EE ) 4 A S T AL A - 8 T A UK
GBI RSN I W e i E EREAN R (IR IS
SRR

AN il R 487 P CAN (controller area
network) il JH , — % % #9551 4% 6 15 B A2 L.
SR g S AR R S, B B AL HLE i CAN



#a A

M A+ MotoTron - & (1 = vh Rl & sh HLEE il 28 IF &

835

RARIES3

RAKIE4

Filas

K 3
Fig. 3

KUK AETE 1L KRG 6 KA 78 B

Schematic diagram of the signals of dual-spark plug ignition system
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