S | =

Transactions of CSICE Vol.42 (2024) No.1

W5 42 %5 (2024) 451 4

DOI: 10.16236/j.cnki.nrjxb.202401008

SRR St 2 i - S Be it (R E R R Ep N E 7%

AgK!, s, Ene"? #RE', # 4
(1. B/RETRRSE shh SRR TR, BIRIT MA/REE 150001 ;
2. LS I A BR A ], LA HEPE 261041)

WE. #IE—FAEAME s, KN TR S WS R AR S R LU R B A e S BB R R
FIRFZE, SEBLT WIARAEL R ks BN, AEAHMESE “shiik” HREARIUE SR A2 ok AR O T i TR 1)
Al , 2 —F AT vk, RS IE N B A RBUE A <, 25 A S sl at (5 S 15 2
FIME SRR R, XIS 2R AT L RRAE T B A RRAE A TIGIE. 5 S X S/ ISR SRR 5 25 8 FH T 000 a4 1)
B, GEREH . ZIrIERGE T AR LR S0 [a)R,  SEBR T OBV ARk S A i -SRI
ity WP ER 22 AR 5%, W R I R st 20 5 A R 2 R 25 AN 0.113 ms, Wy St B < 1Y
WEBRA AT 1.4%F0 2.9%. BEERORHBTET 30, WERHEs 0 IS B B/ . GBS B, H SR ah e
JA RIS A A BE 5 R T A L. 5 [k (%) M S5 308 2o S M M SRR S R M R, SR AR T R R
AU =0 SR . M)

KHEIA . AUREL; BLNERT; BTt [FAa

FENES: TK437 XERFRRAD: A XEHE: 1000-0909 (2024) 01-0061-09

Simultaneous Measurement of Instantaneous Injection
Rate of a Dual Fuel Injector
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Abstract: A combined measurement method was proposed and applied to the study of transient dual fuel injection
rate of a high-pressure nature gas and diesel co-direct injection engine. Firstly, since the traditional "momentum
method" could only obtain the injection pattern but not the accurate injection rate, a parallel test method was pro-
posed to obtain the circular injection quantity by collecting and testing the pressure change in the cavity, and the
accurate gas injection pattern curve by combining the transient momentum signal. Then, the measurement and time
characteristics of the injector were verified. Finally, the common working conditions of the diesel-natural gas dual
fuel injector were tested. The results show that the method solves the problem that two-phase fuel injection rates are
difficult to measure in the same field, and achieves the accurate measurement of the instantaneous injection rate of
diesel and natural gas in the dual fuel injector. The test error of injection mass is not more than 5%, and the test er-
ror at the start moment and end moment of injection is not more than 0.113 ms. Besides, the fluctuation rate of die-
sel injection mass and natural gas injection mass is not more than 1.4% and 2.9%, respectively. With the increase of
injection pressure, the opening period of the injector decreases and the closing period increases, and the opening
and the closing speeds of the internal diesel needle are greater than those of the external gas needle. The injection of
diesel injection affects the gas injection mass by affecting the duration of the gas injection, and the gas injection
mass fluctuates up and down with the gas-only injection.
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Fig.1 Momentum test system and mechanism for parallel
test of gas injection profile and gas injection volume
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Fig.2 Gas injection pattern and variation of back pressure
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Fig.6 Electronics of the measurement system

23 AHEESW

TR R AN A 1R 25 25 TR LAY
i HUR S FIAG YA A5 A R 2R T R R R B, i
AT B 3 b A UE BH X0 45 SR 1) vt 1 AR o 2
). ANHE R

Mz{(a—RAxlj +(a—RAx2] +---+[8R Ax"j }
ox, ox, ox,

(14)
A R R n AN IS x,; 1 A% AR il 45
SN E BEAE 5 Ax; Ry [R— B A R AN

XA RIS 7 BT -G I T it i 8k A ik
B, O sRIFor b 5 AL, AR g A . Uk
ARHIE S5 T - B o e 3 23 00 ) L 0 1 e
JF, JSIF HEEE py MARRE T FIHA
KL UD)IHHE T RE AN ERE, Fy Fopo M T
AHETE R £0.5% . +0.8% . +0.5% Fl +0.2% ,
BT ERE R +2.0%.

3 MXAE ELEIE
3.1 BSRERBEWIE

X T2 P AR SRR, BTSRRI
WA A o et gt et D0 S 2 — B 1]
() NI, 38 T2 1] PN ) S I S R e AR L R g
SiE. BRI R E oy I i, AR
e A S O B, (R T PN R e L 43/
FRARZ MG AR AU, XN i AN TR 5
Xof 5 B JB ot 9 2R (R RS SR . R PR PG BT ot T
(AN 25 A S X BE, DL i 0 3 38 95 1 /< i R R
B, WnE 7 FioR.

TEBESE SN 32 MPa  PSKTEH 1~3ms T
AT ZUGRESRIBCEME, 255 8 P, BifhJr
BTARBU TR 22 A 5% DAL RE, AR
TR IRy s A BE R, T T AR SRR K.




2024 41 H

JEIRPREE : USRI 2 i - I T i 4 R S i i 65+

B L i
(E+H-83A)

R

B7 BEREXBREKE

Fig.7 Test device for accuracy verification

500
R 5
=11}
& 300}
5
1
£ 200 F
100 J
0
1.0 1.5 2.0 2.5 3.0
M Sk S/ ms

B8 MMAENBSEXLL
Fig.8 Comparison of gas injection volume between two
methods

3.2 BARIE SR BT R4S EE IR E

SR YA B 1 AR U S SR I S IS R IR M A
SREBT 2], SR P R0 B 52 AR KT MBS 55 S Mt T 2ot i A
HEAT BT, I RSO IR i g8 i i
PEATOHE, 2B e aniE 9 Frk.

A HLIRT B i S il 5 &2 CCD AHBILA Hi 4
A S AR A SRS L AR i 2] S & CCD A
MLIFAEE T GRS 21 [F2E. CCD 1 Fads 2 s ms i 19
s Z21] Sy W% B A M b A U s 221) A8 1) 90 o7 2 A e
ZINBHREE RS 2. [RFE, CCD 2 $AfR 1A S AARmT
(14T ISk 0] Ay Wi S5 R i AR G B 221, e 38 AR5 1 g
SRS 22 RIS R .

I T OGRS 1o 28 MPa, B Ik 5 K
0.8 ms, [EIFE°H 1 ms, BESIKTEN 1.5 ms, P S AHLAA
FRWTREI N 40 000 /s, AL RANE 10 s,

e
_y“\ R 1
R s
I Tecomn
i Hs b . ‘
]
»

CCD2

B9 SEEXLRZSHE
Fig.9 High speed photography system and timing

CCD 1

SR, 7R T 00T I Sh ikl i s
TR 11 Fos. AU AL A A
AL, IR I AR 2] ¢ BHIMAS R ] £ |
WESTT UG 2] 15 K WHMEE R 2] 1,.

1.625 ms

2.050 ms 2.175 ms

1.075 ms 1.100 ms

50
40
30
20
10
0

(a) WEiLRE

2.650ms 2.750ms 3.175ms 3.525ms 4.175ms 4.525ms

K /mm

30
25

20 E

15 5
A AT B 5
a a & A & a I

(b) B

E 10 MR B ERZIE S
Fig.10 Characteristic time of fuel injection and gas injec-
tion
140

~ t, t t t, WE I
E 120 — K
w 100F
E
= 80 |
2 60t
@ 40 +
£ 20+

0 : ; " "

0 1 2 3 4 5 6

[ [ /ms
B 11 shEEFERZIRAY

Fig.11 Characteristic time identified by momentum method
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Fig.16 Opening and closing periods of fuel injection at
different gas injection pressures
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