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Cavitation Process and Flow Characteristics inside Diesel Injector Nozzle

Qiu Tao'> Song Xin' Lei Yan' Xu Hui'

(1. College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China
2. Collaborative Innovation Center of Electric Vehicles in Beijing, Beijing 100081, China)

Abstract; To study the cavitation occurring in diesel nozzle and its effects on the flow capacity, the
process of cavitation and the flow characteristics in diesel injector orifice were analyzed based on optical
testing and three-dimensional CFD simulation. In the experiment, the visualization of cavitation was
recorded by a high-speed camera, the frame rate was set to 6 688 frames per second. The high-frequency
Kistler pressure transducers were assembled before and after the nozzle to acquire pressure. Ultimately,
the data of pictures and pressure were stored by a computer. The 3D CFD diesel cavitation simulations
were carried out under conditions of different inlet pressures and back pressures based on the commercial
code Fluent. The CFD simulations were validated by the experimental data. The results showed that;
when K >2.49, there were no bubbles in the nozzle, which was named no-cavitation period; during no-
cavitation period, both the gas-liquid mixed phase volume fraction and the fuel mass flow in each section
did not increase and the flow coefficient was constant. When K<2.49, it is the cavitation developing
period when the gas-liquid mixed phase volume fraction of the entrance of the nozzle ( plane A) started to
increase which represented cavitation inception. At the same time, the growth rate of fuel mass flow
reduced, and the flow coefficient began to decreased. When K < 1.91, the gas-liquid mixed phase
volume at plane A became stable, which meant the cavitation saturation period. During the saturation
period, the fuel mass flow rised to its maximum and maintained stable while the flow coefficient
decreased. It can be seen that the cavitation occurred in diesel injector nozzle had large impact on the
flow characteristics. Meanwhile, the cavitation had impact on the fuel mass flow, the flow coefficient and
the gas-liquid mixing phase volume fraction at different nozzle cross sections.
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W& 24 TR 5 ZH
R f BE. 4800 ISO/ASA  mono-
f=Rr chrome, 12001SO/ASA color, 3{] 45 #i
Phantom v7. 3 ) N
AR %6 688 /s (4243 HE ) ;500 000
/s (e =)
A0 ~ 300 MPa, % :0.333 mV/
A MPa, % & £k M . < £ 0.5%
Kistler 4067 C3000
& AR F.S.0. [E45%: >200 kHz, T/
0 ~120C
T i FLFR E 7 :20 MPa, 3% 322 07 20 B &L
NXQ — A(AB)~/20 i
R Mg I KHEM AL 10 ~40 L
Je TY LED 1 JE 2220 V, 312,400 W

wr CHS-D .0 ~ 30 kg, 2 R < 1.2 x
IPRERY 10 75°C , 4k Lk : <0.01% F. S

THBT I P HERA PR A IS AR g — AT 2k
it 3 min, BRI 3 W ORI, AR 7S AL E
WUEE T 2 Sz pRse L 1R 3 7E 8 MPa i, 75
B ) 45400 S i AN 2 TR .

R2 EYEHDR
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