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Influence Factor Analysis of Fuel Evaporation in Intake Stroke
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Abstract; Visualization technique was adopted to study influence of intake air velocity on fuel injection.
Results showed that evaporation of fuel could be promoted by increasing velocity of intake air. Influence
of intake air on evaporation of spray was different if spray angle was changed. For the engine used in
study, more fuel can enter cylinder directly if fuel was injected on the back of intake valve and inlet.
With increasing distance of fuel injection, front end area of spray increased and more fuel would enter
cylinder directly. Evaporation of spray can be promoted by high temperature back flow. Fuel injected
before intake stroke would reflect against the inlet and intake valve, evaporation of reflected fuel could be

promoted by intake air.
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Fig. 1  Structural diagram of testing bed
(a) KEEBAME (b)) JRABHCRA
LhgH 2.9 3.6 4.CCD AIPL 5. WAL 6. Wi
7 ESGE 8. WARE

*x1 AWEHE
Tab.1 Experiment equipment and parameter
A 28
petl/ 150 W s
HAHL( Basler 601AC) PR17:1/50 000 s
i3k ( Avenir TVSL 08551) f:8.5~51 mm, F1.2
ML AALIEHE  H42 0.2 mm

SR FH U w8 55 e R EA TR, 76 I SGE Y
— AL B IR S | A SIS, R R B CRAIE AN 52 )
HEAGE MR, TG I TR B ) A CCD M
ML, CCD LS 2] A9 {558 i3 TEEE 1394 #2134 A
TN TN B

R R E AR ECY 0,10,20,25,30.35,

40 45 m/s, &2 A N[ E S0 B 2R AL s i
SR IS R R A i S R B R 201
£ Al SR I0 43 A S PR A0 R A
F30 m/sH, B 25 90 A L -F J& DLOHIR R X3 5k R
T] ; SR KT 35 m/s B,y R 21 55 B 1f 2 /i
Z 8T e W W L/ a1 || A NS T T = 1 T A
SAUA B TR R I Y 2 (R % /D B RE T
B B E B

B2 T[] A e s 25 PR A5
Fig.2 Spray photograph with different intake velocities
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Fig.4 Fuel film in different location

(a) BAITHE (b)) HEIRH

S R RRIMVE S BN R, 25 7] 55 4k K B R
ML X el 2R, i Sa al WL, 2R TR R IR,
M 370°CA BFZITFEG  ZE i s MAE R T Rl s
()4 s RGBT BRI S5 A e
STE R 2 A48 A& B K, 298 0. 60 m, TR
BRI H I LS HEREL R NG
0.40 mg, XULAREE UL 6, %K Wos T 3 Fhik s
{7 ,380°CA i 2B A% 155 55 K of o0 A 141, #h (]

—e— BRI

08— smsimic
& —o S TR LB T R AL
= 0.6 <
(=
e /
g 0.4 e
= i
H
= 0.2
&
1] ;
240 360 480 600 720

M/ CA
(a)

(o) FERTH I _EA S 2 UE s A b

R AR O U] TR g GE S A Ak
IR, R AR B 2 A UL, SRR T AR R
HLA5 SR AR R T B A5/ | W5 S i e ) 2 ) 4% B
BN T PR I& UL I o A R T B
VA B RS , GRS 7 A R IRL T AR,
LA HE L A A R, (752 a3 R R

HI P Sb a] DL 0% 7 s 0 A 7 ST i b
5 ERIE S S AR BFBE T4 e A K T A A

3p——HAN Em

g | RS

: —o— ATt RS RS

g 2L

& et

&

&

£ Ir

i

=
0 )
240 360 480 600 720

w1/ CA
(b)

K5 ARG R0 He 28

Fig.5 Contrast curves in different fuel film location
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Fig.6  Contrast of spray in different fuel film locations
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Fig.7 Contrast curve in different injection distances
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Fig.9 Contrast curve with and without back-flow
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without back-flow
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Fig. 12 Contrast of fuel film in different injection timing

(a) 320°CA  (b) 360°CA (c) 400°CA

WFFEAE R AR, B R A, 2R
XIS AR I 1 554 7 A W S AR A2 A T A B T O
/D B BE AR

KL,
(4) KIIEBFFWE], A RN B SR
SRS G G T SRR VR RS UERR I Y 55 T8

K

(5) A IIFIE ATmEmmE, bR 5 S E g S
HRERIITIFIE, F8 Rk 5 5 BRI A B
F, BEAE A2 BRI A4 25 (B35 42

(2) HRihE SALE SR I RSO Sl AR 48
T LA AL, PRI FIBLRE T 55, 249 9 i et
ATH S TES T ZRG R

(3) Wt WSS I A 084 0 3ok SR S o A 1 AR
BAR AEBEOR AET 3 2 BBkl B e A

2 % x #t

1 Cho H,Min K. Measurement of liquid fuel film distribution on the cylinder liner of a spark ignition engine using the laser induced
fluorescence technique[ J]. Measurement Science and Technology,2003,14(7) :975 ~982.

Hongming Xu. Control of A/F ratio during engine transients[ C]. SAE Paper 1999 —01 — 1484 ,1999.

3 Zughyer J, Zhao F Q, Lai M C, et al. A visualization study of fuel distribution and combustion inside a port-injection gasoline
engine under different start conditions [ C]. SAE Paper 2000 —01 —0242,2000.

4  Vannobel F, Amold A, Buschmann A, et al. Simultaneous imaging of fuel and hydroxyl radicals in an in-line four cylinder SI
engine[ C]. SAE Paper 932696 ,1993.

5  Werlberger P, Rokita R, Chmela F. Observation of fuel injection and combustion by use of an endoscopic video system[ C] //
Proceedings of ImechE Seminar—Measurement and Observation Analysis of Combustion in Engines, London, 1994.

6 Pirault J P, Quissek F, Rokita R, et al . Development of fuel preparation for petrol engines[ C] /1997 IMechE Seminar, 1997
229 ~233.

7 EeHr, BREAE. PRLPHALIN R Al e = RS R AL ) ] AR ROl FARBRER, 2007,35(6) :92 ~95.
Wang Xiaoyu, Chen Guohua. Three dimensional transient simulation of air-fuel mixture process in PFI gasoline engine[ J]. Journal
of Huazhong University of Science and Technology: Nature Science Edition, 2007,35(6) :92 ~95. (in Chinese)

8 Stanglmaier R S, Matthew J, Matthews R D. In-cylinder fuel transport during the first cranking cycles in a port injected 4-valve
engine[ C]. SAE Paper 970043, 1997.

9 HSRIE, R, A A RS PR YRIM AR IM S i RE R B AR [ 0], Al HLAR 4R ,2012,43(3) 110 ~ 15.

Ma Zongzheng, Cheng Yong, Ji Shaobo, et al. Influences of intake flow on spray and wall-film for port fuel injection gasoline
engine[ J]. Transactions of the Chinese Society for Agricultural Machinery,2012,43(3) :10 ~15. (in Chinese)

10 DSRIE. FEFE AL TR MR AT 72 [ D], 5/ « 1AK% ,2010.

Ma Zongzheng. Research on intake-port wall-film of motorcycle gasoline engine with intake-port injection system[ D]. Ji'nan:
Shandong University, 2010. (in Chinese)

(L#5E 40 TT)
8 Ulli Drescher, Dieter Bruggemann. Fluid selection for the organic Rankine cycle (ORC) in biomass power and heat plants[J].
Applied Thermal Engineering, 2007, 27(1) : 223 ~228.

9 JEHh. AR ALEEEA LY BT B PRI LR S I SC IR IAE[ D] . I FIBACIE KA, 2009.

10 Wang J L, Zhao ., Wang X D. An experimental study on the recuperative low temperature solar Rankine cycle using R245fa[ J].
Applied Energy, 2012, 94; 34 ~40.

11 Schuster A, Karellas S, Kakaras E, et al. Energetic and economic investigation of organic Rankine cycle applications [ J].
Applied Thermal Engineering, 2009, 29(8 ~9) . 1809 ~1 817.



