2014 4 7 H
B35 E HAH

Journal of Zhengzhou University ( Engineering Science )

O K AR (% W) Jul. 2014

Vol.35 No.4

XEHS 1671 -6833(2014)04 - 0014 - 05

B4 40 3R 4 JoT 2= S X S e L BT 22 e 14 B 52 I

AT, EAE, £ O, BIHK, 5

(KZRF KFER,BEVE P54 710064)

W, &

B OE.AYEaEEahERER LG EF A nR LN TR, KA KL E A RAH R
Ay S b 0 B R R R S A R AR MR L B B 4 R @R ) AR AR B LA 3 AR
KA BB A AL R AN ERATRE TN AL A bt B8N, SR AW . A4k
W B BN EE ARMKAFIBEBES TR AN RGBSR E RRANZ G FER DT R,
MRFEBRTRG; SRGAL, AD RO ERFFHAARFHREALZER, FLBFHORTHRS

Hih Ko Rtk oA Z @ KRBT @b, LA L Rbe TR EIE S Z.

KPR : AR R R S
R E 5K S TK427 MEARERD: A

0 3

A S — b 2 (8 B OR A AT AR B TR, K
3 2 J Ay S it o Y 20 RE ORI £ 4 PR T BLAT
- G (SR LV SRR Sl E=X AW S S
L STHRSEN 5 8 e S e o N G N ES B TR Lo v
BHY BALPERE TS b A IR R 22 57, X2 w2 242 W)
S 55 1Y 25 Ak o B BRORE 25 A B IR 25 2 X S
AL A BR8P 1R R 1 3 R i, = B0 K
v JE THE A L AR ) T e AR R SRR BE AN 52
A HEBCRR AR 2T S W E TR A
Py it 55 A0 28 S MR 1Y 1 BRAS B —— X 15 3
RhRE F gk g AR AR IR, IS R R AR ) e
T R 55 A 2 K Pk RE AR AR H HL S i 22 O T AT
FEMNRE 5 b 25 R T 7 25 X S il BIL W% 55 R 1 A 5
M, >R FH e B AL I A T A W il 5 e il ) g
Z5 HE A R BT B, X LU 23 A A A 0y S i s
Z5 IR AE MRS % b 1 25 (] 23 A 55 S A 22 55 8
YR By R SCHOEREEE Z A (I 2 T A= ) 5 5
SR B 55 AL T PR AR A i 2 R 2
A RRAIE TR FIR HIORE S5 R0k 55 AL TR PR AN B A
TR0 45 R 7 7 A [R5 25 4, 5 Sl A L 2R
Wy 5 3 9 5% 55 T 9 RS MR AR 23 A1 il & 1 RBORE
T7 A% , P 2 BAR R ELAR I R, 25 AL

il

Y5 B #3:2014 - 03 -30;1&iT H #7:2014 -05 - 19

doi:10.3969/j. issn. 1671 - 6833.2014. 04. 004

i A UKL R PAL A B, 0 BA A ) S i Y
S JAE HE S 22 . X 2 Wy S i K K 5 S TR A
L) 55 A0 A 2 A 1k E HE AT F 9, 3 23 K s HIL Y
AR5 1k AN HE R Pk B A 2 S R H TS
S5 RN HE T AL AL LR W S i A R sh AL L i & BN
MBEAZH M E A S i B v, e 4 1]
A PRI AT B R, T LB B SR U T
o P Jd M T T RS FL AR Ok AR 2R W S i 4 25 AL
Jo AR, JhE A S AL T A 9 S ik i T AR 2R () i
B AR AN 58 R B 7= W R T

LR SRR

1.1 e st

36 T FH 00 A= 4 5 2 DA K S B T Sy R
A A 10 1R FH G, S8 3 R A 5 % 5 il 1) A SR
() 0" SE 3.

1.2 REwAH*

80" 4& 9 5 A= ¥ % 3 L BDO, BD10, BD20,
BD30,BD50, BD80, BD100 (4 Lt f4i] # 1742 18, H
“BDXX” Hr XX AR R A W) S il 72 VR A AR P T o
BT 43 be. R FH AR J7 35 43 50 U AN TR 42 R T
TR G RRH % B iz 2l B EE RSk ) A AR R

SR JH e S B AR ML B8 A= 40 4 it R S 3k 1) 58 55
bR A R AR WS 55 T B L B S AN [R] B 2 Y

EEWE : Kb s R L I ¥E 4 % B I H (CHD2012JC049 ) 5 BRPH 45 F 48 B2 56 4 W By 5t H (2012JQ7031)
YEE B I KA (1978 =), & T Hg 2275 A R R R Boi, 1, R 2T 5807 1) D 0B BT A1 %5 46, E-mail : geng-

limin@ chd. edu. cn.



5% 43

KGR, 55 < APORE ) FIPE 57 22 S5 Xk 5 it AL I 55 e M 40 5 ) 15

M 55 G FF) AR DT 2 I, e 1R M 4K R 4 1) A A
R A BT AN 1T R . By IR SO & e A
B 2 fras , B R SORLEE 73 A SR T O AT S
T AR 5 I 5 5 A0 R I ROT IR R A1 VR 4
X AR VREAE LA RN R O

R JURB
RET T L
R e — D 7%

EREE
b/

THEHL
(€ ¢ 7 i5:D)

=W O3

B1 SEEGNLRS
Fig.1 Test system of high speed cameras
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Fig.2 Test system of Malvern

particle size analyzer
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Fig.3 Mixed fuel density of different mixing ratio
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Tab.1 Mixed fuel kinematic viscosity of

different mixing ratio

TR BDO BD10 BD20 BD30 BD50 BD80 BD100

BRI/
4.81 4.97 5.12 5.24 6.35 7.22 7.83
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Fig.4 Mixed fuel surface tension of

different mixing ratio

2.4 {B%2

SR} B R — PSR A R AR R 43 LL 08 1
T B RN, 50% 1R I EE S i T RORE T Y B BT
T8I 270 ,90% B 18 H il BE B e 1 RA ) Hh X 4%
BB A 4 2o R L A A T o 2 R
FE VR )X R 42 TR IR A 008 0% 18 A8 1 A7 0 e



16 TR R A R (T AR )

2014 4

FRENE S Pros A MORHY 2 07 iih 42

100

Y —+—BDO

80 | ——BDI0

260 = BD20

M- —BD30
=

§E40 -—BD50

20| ——BD30

—BDI100

190 220 250 280 310 340 370
i/ C

ES AEZBRELESHRBNIBEERZE
Fig.5 Mixed fuel distillation curve of different

mixing ratio
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Tab.2 Spray cone angle and penetration distance of biodiesel and diesel at different time

W5 S5 I [] / ms BDO fY W55 4k fi /()

BD100 HymE5E 4/ (°)

BDO fTT 4 BE RS /cm  BD100 Ay 5T 5 B B/ cm

0 0 0
0.83 25.36 15.
1.66 19.36 10.
2.49 13. 64 11.
3.32 14.58 12.
4.15 15.60 13.

3.2 BUBMBENRTGRIGHNETERLA

R E OR SISO KL BE 43 BT ASCI 5 T A= 40 5 3
FINSE 0 () RST AR BLo Ai il 26 L RABUAR B A il 2k
ML R E 6 A 7 s, th & 6 nl %, fii
0.366 mm ) B FLIET I 7 16 MPa #8581 K )1 R,
/eSS AT N PN R LN A L AN
WUkn 7 ) e B, Se i IR BUIE{E H 42 D, A
61 wm, T A= 9 4 0 AR BUE A B A% D, H72 pum,
A ) S 5 5 1 R SR T A B BT R R A
SE iy 5 R B 7 R, 2K B — BT AR I X R 11
A= g 45 3 251 T AR A K T S S 1 5 A
B 3 S N S L R MR A Rl = Rl ANTTREER /'S
THI S 55 1) T R T B A A, 2B W S T 1 55 40 TR
5 H S 22

0 0
4 8
9 13
14 17
17 20
20 22
161
:‘2‘ ~-BDO
< -=-BDI100
S0
=8
=6
¥ g4t
51
0 ‘ ‘ 4 .
0 50 100 150 200 250

HALD/um

B 6 AMsimSsim T miEE R~ R 5% &
Fig.6 Spray droplet size distribution curve of

biodiesel and diesel
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Fig.7 Spray droplet accumulative volume distribution

curve of biodiesel and diesel
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Tab.3 Representative diameter of biodiesel and diesel

#%?TFEXJZ: DO.l DO.S D0.9 DO.‘J‘)‘J
BDO/pm  25.32  48.82  82.64  141.86
BD100/pm  33.42  63.11  107.00  198.82
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Tab.4 Relative size range and divergent

boundary atomized oil droplets

R A, A,

BDO 117 1.91

BD100 1.16 2.15
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Effects of Physical Properties of Fuel on Spray Characteristics of Diesel Engine

GENG Li-min, WANG Yue-ying, WANG Cheng, CHENG Qing-bo, QIU Kun, CAO Jian-ming

(School of Automobile, Chang’ an University, Xi’ an 710064, China)

Abstract: The difference of physical properties between biodiesel and diesel has impact on the spray charac-
teristics of diesel engines. In this paper, diesel and biodiesel made from soybean crude oil were blended in
different proportions. The physical property indexes of blended fuel such as density, kinematic viscosity, sur-
face tension and distillation temperature were tested. Meanwhile, spray characteristics of biodiesel and diesel
were measured in atmosphere environment by sports cameras and Malvern particle size analyzer. The results
indicate that the density, kinematic viscosity, surface tension and distillation temperature of biodiesel are high-
er than those of diesel. The spray cone angle of biodiesel at different time is less than that of diesel. Converse-
ly, penetration distance is longer than that of diesel. Compared with diesel, biodiesel’ s Sauter mean diameter
and representative diameter increase. Simultaneously, the curve of drop size distribution and accumulative vol-
ume distribution shift to the direction of large particles, which indicates that atomization quality of biodiesel is
poorer than that of diesel.

Key words: biodiesel ;diesel ; physical property;spray characteristics



