19 3

Vol 19 No 3
124 2003 5 T ransactionsof the CSA E May 2003
b b ) )
( : 212003)
: TK421'. 2 A : 1002-6819(2003) 03-0124-04
1 , Q 47 mm?,
Q 32mm’
T S0 .
’ ’ &
g L]
L] 1 " 40 B -
£ .
g ot .
) g 1
f > 95 mm g e . *
) 80 mm = . s
"
-
H ﬁ 1 L 1 L L 1 | |
[1] , 95 mm 80 &5 70 75 80 A5 90 95
75 80 85mm B [
b 1 1
, Fig 1 Relationship betw een cylinder bore of domestic sw irl
combustion chanber diesel engine and fuel delivery
per cycle per cylinder in declared working condition
[2,3]
! 0.5
k- L JU iR ;
E 0.4}
[4 6] -~ — HAwE ;
L & »
= 13 ;
-] .
B 0.2t ;
L
2 0LF
2 ? """ ] | 1 L
] 0.2 0.4 0.6
< 95mm 30 FHATHE fmm
(n 60 95mm , s Jesst
7S4S
Q 170 Q 851 dn® 1
an” (), ] 15 100w Fig 2 Flow characteristicsof ZS4S1 nozzle
, 2000 3600 r/min, ,
f (mm?) o)
1 814
mm®/ 49 8mm°/ ;o BVex 10 : 1)
59 7s4s1 MO
2 18] i p— , u= 06 Q7
(L ’ ’
: 2002-10-25 : 2003-04-06 Q= 25 30 AV,
: (99K JB 470003) mm?/ -
,212003 Email: liusj@ujs edu cn ! r/fn In; W !

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



125
m/s , :
_ 1 L
w = 4/ ZAppb (2) ( 160 165 )
Py , P, = 825 850
kg/Mm* Ap— , ZS4S1
Pa Ap )
3 Pmax ’ !
Ap Ap , :
: 25 35M Pa 3
(1 1 Zs4s1
, ZS4S1 95 mm mm, '
, [ 10] , ’ ’
Q 5mm 754s1 85 95mm 23
®5 mm,
’ o1, S
1 1 1
’ ) ' Tablel Recommendedmajor paranetersof the pintle nozzle
! ’ /mm /mm /mm? /mm
, 1 D6, 5 a5 Q20 Q23 85 95
2 5 Q4 Q12 Q14 75 85
40 o5 a3 Q07 Q09 60 75
§ W+
E 3
20r 7s4s1 ,
0F 165
L 1 L L L 1 [11] 1
30 40 50 60 70 B0 90 ' '
P/ MPa 3 , 165
3 Ap Pmax !
Fig 3 Relationship betw een mean effective injection 3 !
pressure Ap and maximal injection pressure pmax 6mm  ZS4AS1 ( 6 );
5mm Q 5mm 7S4Sl (
0.30 o5 ), o5 ,
% 0.25 WA 25°C A , , ,
ig 0.20} . 1 3 ( @5 )
E 0.15F 1 ! 5, ®5
% 000} L ' 6
= ogaosp '
N 2 18kwW 16 0 g/(KW - h),
60 65 70 75 80 B85 90 95 2 45 KW Q 5F, ®5
i1 fmm 12 4
4 a/ (KW - h), 47 28
Fig 4 Calculated resultsof geometric area of nozzle FU, 19F ®5 ®6 ,
holematched diesel enginew ith different cylinder bore 8 9%, ,

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



126

2003
, , 1 23 »6
o6
. 3 8mm°, 165 37%,
& 5 2 3mm°,
ftf. 23%, 5 )
-
o )
Fd HC [12]
T’ﬂ-‘ 1
2 B '
T 2
§ E 1 1
¥ ]
ﬁf ﬁ y
= ®
: '
: ) il P
280 1 i 1 L 33
0.8 1.2 1.6 2.0 2.4 ’ '
& fkw )
200 ,
5 165
(n= 2600 r/min)
Fig 5 Constant geed characteristicsof 165
diesel enginew ith the nozzlew ith different 4
needle dianeters (n = 2600 r/min)
1) . ZS4S1
] gg o
- W
Jis * ,
4508 &
& 3 |
h ol
400 | 1200 & 2) !
T,-. \. 410.8 ] 1
< 30 r - 165
£ ol 107 & :
& {os 2 , :
¥ st =
® 320 | 185 E
£ & 3) ,
£ a0 - 104 E
280 | J0.3
0.8 1.2 1.6 2.0 2.4
R few [ ]
6 165 (n= 2600 r,/fmin) [1] (3}

Fig 6 Constant geed characteristic of 165 diesel
enginew ith the different nozzle (n = 2600 r/min)

, @6
a6 A™, o5
18 9 A; o6
, Q7 , D6
19 8mm°®, 165 24
»5 Q 3mm , 59

mm?,

. 1999,20(3):1 7

[2] Yoshihiro Hotta, Kiyomi N akakita, M ingji Inayoshi, et
al Combustion mproveanent for reducing exhaust emis
sions in D | diesel engine[Z] SA E 980503

[3] Susumi Kohketsu, KazutoshiM ori, Tetsuro Kato, et al

Techonlogy for low emission combustion noise and fuel

consumption on diesel engine[Z] SA E 940672

[4] , , . PB27P
[J1 ,1992, (3):8 14

[5] , , . PBL 16S

[J1 , 1992, (3):25 32
(6] .1 5KW [J1 ,

1999, 28(2): 13 16

[7] : 2001

™M1 : , 2001

(8] [z}

, 1999, 6,177 186

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



127
[9] . M1 : , 1999, 153 ,2002,31(5):1 3
156 [12] Yoshinaka Takeda, N aoya Ishikava, M asanori Komori,
[10] . 195 et al Diesel combustion mprovenent and anissions re-
[J] ,1985, (1): 6 1Q duction using V CO nozzlesw ith high pressure fuel injec-
[11] , . [J1 tion[Z] SA E 940899

Fuel injection nozzle used on snall bore diesel engine

with swirl canbustion cham ber

L iu Shengji, W ang Jan, Yu Zidong, Tang Dong, YinB ifeng
(College o A utanobile and T raff ic Engineering, Jiangsu U niversity, Zhenjiang 212003, China)
Abstract: The paper analyses the present conditions of the domestic snall bore diesel enginew ith swvirl combus-
tion chamber, and pointsout that a single kind of nozzle cannot match w ith the av irl chamber diesel enginew ith
different piston svept volumes, through theoretic analysis and calculation In order to optimize pow er perfor-
mance, fuel economy, exhaust emission, noise and reliability, diesel enginemust have reasonable injection dura-
tion, and diesel enginew ith the different piston sv ept volum es should match the nozzlew ith different flux. Rela-
tionship betw een needle flux section, volume caused by needle’ smovement, section volume and fuel delivery per
cycle per cylinder and their effect on injection and performance of diesel engine were analysed A designing
scheme for a series of needle nozzles according to dom estic actual conditions, and experiment elanentary w ith the
samplew ere given The test results show that the fuel economy and snoke of diesel engine are better and the
w hole performance is mproved
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© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



