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Fig.6 Piston displacement after alignment TDC
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20001
0
—2000

—4000

T IE N /(mes—2)

—6000 —HFP‘DE .
- - - A G BRI
-8000
~10000 ! | . 1 L I
270 300 330 360 390 420 450

A Sh /0 CA
PO AR A A £ TR I 2 X B
Fig.9 Comparison of piston acceleration in

equivalent crank angle situation

3.2 ZRaMm

(1) & N it iz Bl 4 A

10 FIE 11 Sy W i 202 2l AL A9 BT P9 U
JoRC Y- 2 it L T SR - 3 i U S RE Y S AR L .
VAT 76 e 4 FE A0 46 Bir B, oh 1% S8 AR AL 28
iz By MU AE I 46 o R A9 5 2 2 L HFPDE /&, [H Y



50 & A Bl B ¥ i

2014 4

UL PN A 249 i U 3 B K o

351

3.0

-—

25

—HFPDE

201
- - -GN AL IR

O AU EE /(me s

I
<
T

}

0.5 1 L 1 L 1 L L 1 ]
0 10 20 30 40 50 60 70 80

W IE R /mm
B 10 T PSR Bt 1 £ i I 3 B T LG
Fig. 10 Average in-cylinder gas mass turbulence velocity
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Fig. 11 Average in-cylinder gas turbulence kinetic energy
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Numerical Simulation on In-cylinder Gas Motion of
Hydraulic Free Piston Diesel Engine

Luo Guoliang Zhang Fujun Zhao Zhenfeng Guo Feng
(School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract. Based on the development of the single-piston hydraulic free piston diesel engine prototype,
numerical simulation on in-cylinder gas motion was studied. The study results showed that the in-cylinder
gas motion was influenced by the piston motion. Compared with the traditional internal combustion
engine, the in-cylinder gas motion characteristics of hydraulic free piston engine are as follows: in early
compression stroke, the average velocity of in-cylinder gas is smaller due to the smaller piston velocity; in
late compression stroke, the piston movement velocity increases near the TDC, in-cylinder gas
accelerated radial flow out from the combustion chamber, the average radial velocity increases, the squish
enhancement; in early expansion stroke, the higher piston movement velocity lead to the average radial
velocity substantial increases and the inverse squish significantly enhanced in this period. The piston
instantaneous velocity influenced the squish and inverse squeeze nearby TDC, with the piston velocity
increasing at the same piston position, the average radial velocity increasing, squish and reverse squish
enhancement.

Key words: Free piston engine 3-D simulation In-cylinder gas motion Numerical simulation



