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Technical difficulties and development enlightenment of

aviation heavy fuel piston engine

ZHAO Zhenfeng, WANG Lei
(School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Based on the analysis of the development status of aviation heavy fuel piston engines at
home and abroad, the core technical indexes of engines with different power levels were obtained by
comparing and analyzing the existing mature models, and the important significance of developing
aviation heavy fuel piston engines in China was put forward. According to the power level, the technical
path of the development of aviation heavy fuel piston engine was analyzed, the technical difficulties faced
by the heavy fuel engine with high power-to-weight ratio were summarized, and the key technologies of
the spark-ignition aviation heavy fuel piston engine, namely, the rapid atomization technology, the rapid
cold start technology, the knock suppression technology and the high-altitude supercharging power
recovery technology of heavy fuel, were presented. A breakthrough over the above key technologies will

be of great significance to the development of aviation heavy fuel piston engine technology.
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Fig. 1 Division of unmanned aerial vehicle power type
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Table 1 Main parameters of low-power (less than 50 kW) aviation heavy fuel piston engine in foreign

ZH B K]

KA FR 3W 28i 200cc 400cc SwRI 50hp 3503HF
N 5= 3w J%[E XRDi F[H XRDi F[E SwRI &% Hirth
TIR/KW 2 12.5 26 26 44
Fit/kg 1.8 9 15 27 57

YiFT 1.1 1.38 1.73 0.96 0.77
HEE/mL 28 200 400 544 627
FE/(g/(kW-h)) 440 380 380 420 390
RO JEtiS S JES s JES
RS iR iy iy T iy
ET AP 752N BT X BT o BT BB BT

T2 ESMPEHEGB0~150 kW) R MEERTELRIVNEESH

Table 2 Main parameters of medium-power (50—150 kW) aviation heavy fuel piston engine in foreign

S B0 K
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ZhitIE Xof i POgT SR X HF T vV R fT H T

F3 ESMKREKTF 150 kW) RHIMEEMEZEL TN E
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Table 3 Main parameters of high-power (more than
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(c) XRDi 800cc
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Fig.2 Seriation engines of XRDi
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Table 4 Main parameters of aviation heavy fuel piston engine in domestic
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Fig. 4 Development route and technical approach of aviation heavy fuel piston engine
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Fig. 5 Schematic diagram of power-to-weight ratio of aviation heavy fuel piston engine
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Fig. 7 Structure of air assistant direct injection system
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Fig. 9 Matching design concept of spark-ignition heavy fuel engine combustion system of Beijing University of Technology
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Fig. 10 Design concept of exhaust resonance + turbocharging technology of Beijing University of Technology
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