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Effects of Air-Assisted Atomization on Combustion
Characteristics of Piston Aviation Kerosene Engine

ZHANG Yu-sheng, ZHOU Lei, LIU Feng—nian, HUA Jian—xiong, LIU Chang-wen, WEI Hai-qiao

(State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract: In order to meet the safety and simplify strategy of UAV fuel, and to achieve the high power—
weight ratio index of the engine, aviation kerosene is applied to the ignition piston engine in this paper. Using the
self-developed air—assisted spray system, the effects of different excess air coefficient, air injection pressure, air
injection pulse width and injection time on the combustion characteristics of piston aviation kerosene engine were
studied under the condition of fully open throttle. And the comparative test was conducted between the air—assist-
ed spray system and 120MPa high pressure common rail system.The results show that 0.95 is the optimal excess
air coefficient of piston aviation kerosene engine.The performance of power, economy and combustion stability of
the engine will be improved by increasing the air injection pressure and pulse width, and increasing air injection
pressure can significantly shorten the combustion duration. The atomization effect of aviation kerosene is the best
at 360°CA BTDC air injection time. The atomization effect of air assisted atomization system with optimized injec-

tion parameters for aviation kerosene is close to the level of high—pressure common rail system.
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Fig. 1 Schematic of experimental engine setup
Table 1 Engine specifications Table 3 Physical and chemical properties of kerosene
Parameter Value Fuel Kerosene
Engine type Single cylinder, 4-stroke Components C7~C16
Bore/mm 80 Kinematic viscosity 20°C/(mm?/s) 1.814
Stroke/mm 100 Net heat of combustion/(MJ/kg) =42.8
Fuel Kerosene 10%~100% distillation range/ C 205~300
Sweep volume/L 0.5 Freezing point/C <-47
Compression radio 6~17.5 Flash point/'C 38
Valve mechanism Dual-overhead camshaft,2-valve Autoignition temperature/C 220
Control unit MoTec-M400 ‘ . N . . . .
SR B E S BOE K R s ] #E R R AR
Table 2 Measurement equipment parameters N T S
tipmene B O SRR A o A MR B B Y i
Measurement equipment Resolution 2%1%4%5 5t %uq_y_:,_{m B (1ms) ) 1 ﬂﬁ'f I Hﬂ(ﬁ it
Speed measurement/(r/min) 1 N - s R R NN
- ] P, Rt 2 i 2 E AR B L 5 RS = R TR
Torque measurement/( N+-m) 0.01
A g e p B 24 9 A 1] B I .
Fuelmass meter/(kg/h) 0.01 = ,Eﬁi%ﬂ(}\ﬁﬂiﬁﬁflo é’l{ﬂﬂmlml}l;]ﬁflm(lmb)ﬁ,ﬁ%{lﬂ
Pressure transducer/CAD 0.1 ﬁ%E\AE"J Yﬁéé&ﬁiﬁﬁ/ﬁﬂﬁﬂ%%ﬁﬂﬁ/\iﬁﬁég V‘] ,%E
Coolant control system/'C 1 JSCHR TR U S K B5 AT o AR E R R A e
Wideband lambda sensor 0.001 11 3 531 v g il K B AN K TE A R o O T R UK I
ACEBEHGIET 2 M E A s PRSI Y I T R TR
HEW 22 S LR B B 1 L R R 0 = B s i 2.3 BEENREHPIETTR
(RP-3) , H: 3 AR 4 1 202 i 22 3 BT N T o BT R S ALRA BE i AR, T B A BE A A
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2 g 5 S B W A TR A A TR AL IR 3O s X BB SR AT P 2945 28 [k J7 (Indicated mean ef-
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Fig.2 Schematic of air-assisted system
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Fig. 3 Sequence diagram of air-assisted injection
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Table 4 Operation parameters

Parameter Value
Engine speed/(r/min) 1500
Throttle position/% 100
Compression radio 6
Intake temperature/C 30+2
Coolant temperature/°C 75+3

Oil temperature/°C 85+3
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Table 5 Parameters for different test groups

Test group Excess air coefficient Gas pressure/MPa Gas width/ms Gas timing/°CA BTDC
1 0.8,0.9,0.95,1.0,1.05,1.1 0.5 5 360
2 0.95 0.4,0.5,0.6 5 360
3 0.95 0.5 3,5,7,9 360
4 0.95 0.5 5 330,340,350,360,370
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Table 6 Parameters of two injection modes

Air assisted injec-  Common rail injec-
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prisction pressure s " o Bt RS A TUOF R G VB
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Excess air coefficient 0.95
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Fig. 16 Comparison of IMEP between air-assisted injection W, 2018.
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