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Experimental Study of Influence of Outlet Pressure
on Discharge Characteristics of Diesel Injector
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Abstract: The high-speed flow of fuel in the injector of the high pressure fuel system for the diesel engine
is easy to induce the cavitation in nozzles, which affects the injection characteristics. A set of test rigs is
built to adjust the different outlet pressures for the study of the influence of outlet pressure on the dis-
charge characteristics of injector. The injection characteristics of a high-pressure common-rail under dif-
ferent injection and outlet pressures are measured to investigate the influence of outlet pressure on fuel de-
livery rate. The test results show that the outlet pressure has little influence on the fuel delivery rate at the
constant injection pressure; but as the flow chokes due to cavitation, the discharge coefficient increases
with the increase in the outlet pressure.
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Fig. 1 Discharge coefficient versus cavitation parameter
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Fig.2  Schematic diagram of fuel injection test rig

1 RKBEE

Tab.1 Test apparatus

e S8
WAL 3
UARliiE
- L 542/ mm 0.173
=L/ MPa 0 ~300
Kistler 4067C3000 )
REE/(mV-MPa~") 33.3
JE 116 A X
TAERSE/C 0~120
MR YEE/ (mm® ms ™) 0 ~140
A5 B /mm® +0.5
AKRIBIS I -350 -
RAE TR/ ms 0. 005
SR AN
1 AT ERE Bl MPa 0.7~10
HH IR RS/ MPa 0.01

WIS AN R T F R T, [ TR
BETCA 500 v/min , AU AR T 5 3 2 T IR B
PEFFAE 40 MPa 1 90 MPa, H- 18 5 &< _E A9 8 JE
], I A R 743908 2 MPa 4 MPa .6 MPa
1 8 MPa; i g i, 454~ T 40 T Wi &8 mst i 3 W, fin
HL S TR] RS 3 ms , SRy PR TIE DU i 25000 1 vl Sk | B4 T
BUREE 10 Wik,

2 REERDH

2.1 RWER

Bt — 2N 00 25 R AT T R b B iy T
ANE B0 AR50 45 SR R S5 EL B AHT | AR SCAX DL
F— AN T (W TR g 40 MPa, 14 1 J7 2 MPa) i
I A5 S A ), BT R A B BT, 181 3 A
F1E /) 40 MPa 1R 7 2 MPa B 4 328 36 45
Bl 4 SR BRI ORI BB 25 . B 4 nl L,
T TR LR R o A o NES & 9 R Bt X W B = R



55 5 1) H T 68 SR g1 U e R MR ) B4R 0 5 779

50 — %0 49
45r _%gﬁm OHLUES2MPa OHLTEFI6 MPa
' _ _ = Ol Jj4MPa ALTTFRJJ8 MPa
P g MBr A
g & ERY A A p 2
E] £ f: s b A A o A
w & = o8 % o0 ¢ 9
& £ 0 o o o 0 o ¢
) = n O O p o o
i O o o
} I I I I ~10 1 1 1 1 1 1 1 1
0 10 20 [Hl‘:l]? 40 50 60 451 2 3 4 5 & 7 8 9 10
" RS
B3 AR S 40 MPa. 11 /7 2 MPa i _ (@HEAOMP
S ZE » (a) Injection pressure of 40 MPa
R oess OO F 12 MPa Ol J16 MPa
Fig.3 Test results at injection pressure of 40 MPa and ~ g5L OMHIES 4 MPa A LETI8 MPa
outlet pressure of 2 MPa E 74{?} 3 4 A é A 4 s A 4
£ © © o
70 w70 © o o o
= O o (
= 60 I 1 m = nf - o
£ sol £ g O O g OO
~: ig_ /\N\/\/ g 7t o
= 1 I 1 1 I I 1 1
i A0 23 4 5 6 7 8 9 10
& 20 AR EL
© 10t (b) FLE90 MPa
AV ) A (b) Tnjection pressure of 90 MPa
0 1 2 3 4 5
[t fa)/ms B5  SEmgh R
B4 RIS f i B 2t Fig.5 Average fuel delivery rate
Fig.4 Enlarged test results of single injection 1.2 O LI5S 2 MPa Ot LIE 176 \Pa
O iR )4 MPa AT I8 MPa
W1 B4 B Be I LA 1 S5 B Be 3L 3 A4~ Bir oo - A
B, Hh AETF R R SGE] 2 BB B i i ¢ A A
AT - TFAN T R A, S Bomtih FR R A A ; 7 1Y Zos] ¢ 0
SE AT IR EE 1L, B IR (8 A5 W = 2S¢, ‘gt
TR, FEBFSOE I AW SR I |57 24 3B 6 ph 03l oo
Vi - e Y 7 >, A Y Wz Ny O
TR SR A R T 4889 |
it i3z Sl R Y ik sl 52 R, A SCRY B 2 B K 12 3 4 i; 67 8 90
S A I BEROLS L, T A5 BRI B 1 AT B I i e
ﬁﬁ’x\fﬂ:?ﬁ(ﬂﬁ‘gﬂ‘, IZJ/I\\E/% 11 E’(JE:I{E Hrj‘igﬁi&:]ﬂq 1 ms, (a) Injection pressure of 40 MPa
N N 1.2
Xt BE L b B A B SR BCF B {E, 05 (a) A D HIE 2 MPs
[ 5(b) 43 B #LE 40 MPa F1 90 MPa i, AS[F] i HI 0o L ¢ QHLTIT) 6 o
FEJ37F 10 YlBe iy~ el AT R4 R Ko S o o
N e Y v N 1
FALT T SR IR S . el 6 T 2 oot o o o©
= VJor TS = <
W AEAFIRH RT3 BRI AR A R A A L A T
MRV I 1% , 35X 283000 B A B4y 03 A o A <8> A
S [m]
Rt gmo 2,55 4
2.2 HOFEAXMEGHFERE RS 72 3 4 5 6 7 8 9 10
N . I IREL
MR 1RSSR AT KN 2, — R 2 AL () $1FE90 MPa
ijj’ﬂ K @/J\’ 7__5/“3@@%0 Zl:\‘iiitg/ﬁ K EX 1.02 ~ (b) Tnjection pressure of 90 Pa
117 /T 2, U B 7R AR ST 25 21 v BT P9 &6 Bl xR

0] /Jﬁ@j llilj fﬂﬂffﬂc o Fig. 6 Relative errors



780 —r&:

X &% #®

%36 &

B 7 A EE J143 5028 40 MPa #1190 MPa B i
R R AE R, BB 7 AT A
JE 143 R4 40 MPa 1 90 MPa AR}, H 1K R )
M2 MPa HEHNE] 8 MPa, Bl R AR LA B35, Ui
RIS TOUF 1 R SRS M W2 2 %
ARTEIEE A 1 40 MPa #2£ 71 5] 90 MPa, i %
AN X R TOUT A LR )X Bl A
R

100

ook O ALITEJj40 MPa

<0 O A H %7190 MPa
e i = = 0
£ 60F
g 501
= o < < <&
S 40t
= 3k
z %
= 20r

10+

1 1 1 1
0 2 4 6 8 10
ik I E J1/MPa

PL7 S EH DX % 1 S )
Fig.7 The effect of back pressure on fuel delivery rate
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Fig.8 Variation of discharge coefficient with back pressure
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