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Fig.1 Core structure of two-dimensional fuel pump
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Fig. 2 Flow distribution process of pump core
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Fig. 3 Structure of two-dimensional fuel pump
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Fig. 5 Diagram of piston expansion
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Fig. 13 Schematic diagram of distribution structure
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Volumetric efficiency analysis of two- dimej'monal

piston aviation fuel pump ’? =

. A \}Q
QIAN Jiayuan, SHENTU Shengnan. RUAN Jian®)
O

-4
College of Mechanical Engineering , Zhe/lanQ\inveislty of Technology s Hangzhou 310023, China

Abstract. This paper proposes a t wt) dlmenS|onaI piston fuel pump. The pump uses the_rotation motion of the two-
dimensional piston to mtegrate the V 2%? echanism into the piston., which eliminates the mQép\ ent valve mechanism of
the traditional piston pump, Xrﬁgll s the structure of the pump, and improves the p e(\densny of the pump. At the same
time, because the main m b}gg"mechamsm adopts rolling bearing support, the slldo@\fr tfon pair and its leakage are avoi-
ded, and the efficiency is |mproved The volume efficiency of the pump is stl{d\ed\tf{eoretlcally and experimentally. Com-
bined with the structural principle of the pump. three main causes of volur@%ﬁs are analyzed, including internal leakage,
external leakage. and oil compressibility. Based on the basic theory c(\gmfnar and turbulent flow, the analytical expression
of leakage is derived, and the internal leakage caused by dlffel;(eﬂt))mt forms is analyzed. Considering the compressibility
and leakage of oil, a mathematical model of volumetric effl&éﬂcy # obtained. The theoretical research shows that the nega-
tive opening distribution can effectively reduce the |nt age, and the relationship between the leakage flow and the
negative opening is quantitatively analyzed. At th tlme, Fluent is used to simulate the flow field in the pump cavity,
and the results show that it can effectively re%d‘\\ihe il backflow. In order to verify the effectiveness of the theoretical anal-
ysis, a two-dimensional piston fuel pump. Qf&t‘gt'ype is made., and aviation kerosene is used as the medium for bench test.

The experimental results of the prototype ‘sfiow that when the load pressure is 2 MPa, the volumetric efficiency is increased
from 93.6% to 98.1% and the rotating speed increased from 1000 r/ min to 5000 r/min. When the rotating speed is 2000
r/min, the load pressure increases from 1 MPa to 5 MPa, and the volumetric efficiency decreases from 97.5% to 92.3% .
Compared with the existing gear pump and plunger pump, the volumetric efficiency is significantly improved. The deviation
between the theoretical and experimental results is less than 4%, indicating the validity and correctness of the

theoretical analysis.

Keywords: two-dimensional fuel pump; volumetric efficiency; leakage loss; compression loss; numerical simulation; ex-

perimental research
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