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Behavior of 2-Stage Injection on Diesel Spray

g,
B.D.Park,

A &7
S.1L.Kwon,

2 QA
JG.Oh,

@ %ﬂ..‘.
S.J.Kim

The behavior of the 2-stage spray was studied by using the schlieren method with
the high pressure common-rail injection system. The spray injected 2 times with the interval
of 0.3ms~15ms between the 1st and the 2nd spray in a modeled combustion chamber of
constant volume bomb. In this case, the quantity of injected fuel of 1st and 2nd also changed.
The schlieren photograph shows that the 2nd spray goes further away than the lst spray when
the quantity of the 1lst spray is less than that of the 2nd spray. The dispersion of the vapour
to the combustion chamber is not affect in a 109 of lst spray quantity. When the 1st spray
quantity is more than the 2nd spray, the vapour scattering of spray is good.
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Fig. 1 Schematic Diagram of Experimental
Apparatus
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Fig. 2 Details of Model Combustion Chamber
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Table 1 Test Conditions
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Table 2 Test Parameters

Ambient Gas

Poj | T1 | Tiz | T2
: Injection Pattern
:mzfen: g:mmme ?03;\1/1(}) me(i o {(MPa){(ms)| (ms) | (ms)
Iictin Pr:s“’e oM. Single 9 |13 B
njection Fressure a D10-90-030ms | 1 | 03] 0.30 | 1.5 |
___Amount of Fuel Injected | 43.7mg/st
30 | - 050ms | 1 |03]050] 115
Injection Nozzle
Number of Hol -075ms | 1 03|07 115
umber ol Hole 4 100ms | T | 03100 115
Hole Dlatneter 0.2201‘!1!1’1 _ T 03 1 m 1 15
Opening Pressure 196MPa 1.50ms W .
ing ' D25-75-030ms | 1_|045] 0.30 | 1.00
Combustion Chamber
sdon -050ms | 1 _|045) 050 | 1.00
Cavity Diameter 62mm 075 Y T045] 075 | 1.00
Piston Diameter 114mm Lo . - -
“100ms | 1 _1045] 1.00 | 1.00
__Top Clearance | lmm -150ms | 1 |045] 150 { 100 .
Nozzle Protrusion | 1mm D50-50-0.30ms + |075] 030 | 0.75
2050ms | 1 |075] 050 | 075
29 13 #Alge 44 A1300rpm, 100%6%-3} -0.75ms T |0.75] 0.75 | 0.75
We] $AFE 71202 HTmgos Hyed, & -100ms | 1 1075] 1.00 | 075 |
N¥e tlas NHaMs ¥Ro Bae] 2Ho] | -150ms | 1 |075] 150 | 0.75
= N N D75-25-030ms | t |10 030 [ 045
BE u% 47] Wl 222 doriX ¥E A -050ms | 1 | 10050 | 045
£ $AIAG. & 2EE H0Q et S -07ms | 1 | 10075 | 045 |
= .g] =7} 9% g‘mame( = ~1.00ms T 10 1.00 0.45
gAY a2 sec B “150ms | 1 | 10 150 | 045
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Th : Interval of First Injection
Tz : Interval of Second Injection
Ti-2 : Interval between First and Second Injection

Fig. 3 Definition of Injection Pattern

Fig. 4 Shape of Injection Rate of 2 Stage
Injection
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Fig.5 Photograph of Free Spray on
Shadow Method
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2nd. Spray
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Fig. 6 Image Treatment for Spray
Penetration
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Fig. 7 Spray Penetration of 2-Stage Injection
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Single Injection Double Injection
D10-90-1.0ms

Fig. 8 Photograph of Spray (D10-90-1.0ms)
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Fig. 10 Progress of Spray Tip Growth
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