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Tab.1 Structural parameters of impellers
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Fig. 1 3D model of hydraulic retarder impellers
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Fig.2 Mesh models of work flow channel
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Fig.3 Liquid flow trace
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Fig.4 Schematic of blade tilt angle
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Tab.2 Braking torque of different blade tilt angle
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Fig.5 Schematic of blade wedge angle

Tt I T3 5 T2 LA R fi £ A AT 2 2 £ 1 A Al
0T ) S0 5 ) R W D AR B, I 5 R i BE A
IR ZR A AN AL HA 254 2 80 26068 1R
A4 LA 7 S AT S BUE T IR AR

®3 AEMREAORINEE
Tab.3 Braking torque of different blade wedge angle
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Tab.4 Cascade optimization scheme
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Fig.6 Relative velocity distribution of chord surface
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Tab.5 Braking torque and torque coefficient

of each optimization scheme
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Fig. 8 Comparison of braking torque curves

before and after optimization
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curves before and after optimization
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Characterization of Gasoline Jets from a Single-hole Direct
Injection Injector by Means of Microscopic Magnification
He Bangquan Zhang Tankai
( State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract; The characteristics of the gasoline jets from a single-hole direct injection injector were
investigated by means of a long-distance microscope and a high-speed digital camera at various injection
pressures and backpressures. The results showed that the surface waves were formed along the surface of
the gasoline jets, and developed randomly with time. Discontinued surface waves usually broke up at the
places where the direction of jet changed and formed dense small droplets. With the increase of injection
pressure, the wavelength of the surface wave shortened and their frequencies rose, which promoted the
breakup of jets. The distance between two adjacent radial branches of a jet decreased with increasing fuel
injection pressure and backpressure.
Key words: Gasoline Spray Microscopic magnification Surface wave
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Cascade Angle Optimization of Hydraulic Retarder
Based on Flow Field Characteristics

Li Xuesong' Liu Chunbao® Cheng Xiusheng' Miao Liying'
(1. State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130025, China
2. College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China)

Abstract: In order to improve the braking torque coefficient, the numerical simulation of 3D transient
multiphase flow was performed to the turbulent flow in Hydraulic Retarder. By the analysis of internal
flow field characteristics, both the flow separation phenomenon in the work flow channel and the vortex
generated in the chord surface went against the output of the braking torque. To solve this problem,
considering correlation between the structural parameters of hydraulic retarder, numerical analysis based
on multi-parameter flow field was performed, and the blade cascade parameters were optimized. The
results showed that, the method through the analysis of the multi-parameter flow field to optimize blade
cascade parameters was reasonable. When the blade angle and chamfer angle were optimized, the vortex
and the flow separation phenomenon in the flow channel of impeller disappeared and the braking torque
coefficient increased by 6% .

Key words: Hydraulic retarder Flow field characteristics Correlation Cascade optimization



