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Combustion characteristics of direct injection piston

aviation kerosene engine
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Tianjin University., Tianjin 300072, China;
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Abstract: Based on the experiment implemented on a low pressure air-assistant direct
injection piston aviation engine, the influence of different start of injection timings, advance
ignition angles, excess air ratios on the combustion characteristics was analyzed, and the
difference between aviation kerosene and gasoline in the aspect of mixture formation, ignition
delay period, flame propagation velocity and anti-detonating quality was compared. The re-
sult shows that: the fuel atomization will get higher and the cyclic variation coefficient get
lower at the optimal start of injection timing, the cold start for aviation kerosene is harder
than gasoline. Aviation kerosene’s optimal advance ignition angle is bigger than gasoline’s
under same conditions since its flame propagation velocity is lower than gasoline, and the im-
pact of thermal efficiency on aviation kerosene is more obvious than on gasoline when the op-
timal advance ignition angle is deviated from the minimum advance for the best torque. Com-
pared with gasoline, aviation kerosene is more suitable for burning in the enviroment with

biger fuel mole fraction, when the excess air ratio is with in the range of 0. 80 to 0. 85, the
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ignition delay period of aviation kerosene will be the shortest and the cyclic variation coefficient
will be the lowest. Under the low speed and high load condition, the knock intensity gets higher

significantly. The anti-detonating quality of aviation kerosene is worse than gasoline.

Key words: piston aviation engine; aviation kerosene; gasoline;

combustion characteristic; anti-detonating quality

TSR R B R LA R DR [
TG AR TR 2L AR U /TR ARG AT
oY P 2 A AR S — R I A 6
W2 32 T WA R B LY T e 0 gt
25 R S AL A A R DL O L P A N A
0°C LT 48 5 1 388 50301 25 208 ) AR 28 59 ko
YRI5 A 5 T 02 S0 300 £ IR A5 7E 45~ 51 °C
LI M M 3 2 22 ARG UL A AR 5 AR
5 FAEMRGE . 36T L F 5D 3 4 SRR D 2
LI 1 3 SE SR 7S R B HLRO RS 5 3 T 1 4R T
LR 5 AT 728 TR 2 9
2 ) 5 B R DA IR 3 B N B I A R
SO S5 5 T A A 2 0 7E TR A 0 T B
KR 7 T SR 2 22 R0 AN I SE R A A
WL R S AL BT 95 © 2 B0 T AR 2 R . 1 [ Py
W FE A 23 M R B BL A9 R 5 AR SR AL TR 5 B
Bt [ T 8 1 95 2 140 % SO HLIE & S0F A
Tk 5 7 T 10 BF 55 AT 1 4 T O L. A
XAE— & A T B R AR EE 2 a0 B B 0 222
25 RENHL AT T R 23 103 Al 19 4 9 it
B I FR AR [ 42 4 2 KO0k & 2 HLIR & 0% 1L R
B B AR T 5, BAGE T 3 R 2
TEIR A SR RV e 7 1 7 T 090 2 5% . 08 7 <t
7 B SR R B HL IO T R B B A DG TR R4 T
BF5E K.
1 REEE
L1 RBEHN

AR50 T 00 % WL 11 ) 9 A6 JE 2
A 1 R D R YR 0 WL L A S i 3k
1B Ak 2 sE P A 1 R R R 22 I
AETE AT g 0 Hik L P T 46 A8 JE 46 T 6L R
8. AT IS8 S 78 0 R I 9 2 ARG R 2 S B B
WS ST 7R G 1 B AR 5T IR ) T 6 J9R i L
A7 AT (9 55RO L LA R 7R/ L BT 5 (A
A0/ R U A 5 T IR 4 S T
ST PP 2 BT . FEAS IR B R L W 1L 800
KPa W5 565 FE 1346 343 T W08 55 8 23 2 g O W 1 9
A8 G 650 kPa [ 45 25 ) H » 52 BLIA M 11979

WAk, Zad 1ms (9 i [a] [a] B . 5 B 30 09 B i
FTOT VM 5 R 40 25 SRR A W) — TR IS S 2 e 1Y
5 A BER I S AT IR G S8 BUR I A 5
KA.

R1 EFNEXSY

Table 1 Fundamental parameter of engine
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