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An Experimental Study on Diesel Spray Dynamics and
Auto-Ignition Characteristics to use Rapid Comperssion Machine
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Abstract

The low-emission and high-performance diesel combustion 1% an bmportant issue in the
combustion research community. In order to understand the detailed diesel flame field
mvolving the complex physical processes, it is guite desirable to study diesel spray
dynamics, auto~ignition and spray flame propagation. Dynamics of fuel spray is a crucial
element for alr-fuel mixture formation, flame stabilization and pollutant formation. In the
present study, the diesel RCM (Rapid Compression Machine) and the Electric Control
Injection system have been designed and developed o investigate the effects of injecuon
pressure, injecton timing, and intake air lemperature on spray dvnamics and diesel
combustion processes. In terms of the macroscopic sprav combustion characteristics, iU is
ohserved that the fuel jet atomization and the droplet breakup processes become much
faster by increasing the injection pressure and the spray angle. With increasing the
cvlinder pressure, there i1s a tendency that the shape of spray pattern in the downstream
region tends to be spherical due to the increase of air density and the corresponding drag
force. Effects of intake temperature and iniection pressure on  auto-ignition  is
expenmently anaivsed and discussed in detail.

T8 7w &ol(Key Words): RL’\I% &bl Injection Svatemd{ DR BAHE
2]}, Solencid Valve(H 2p#), Auto-lgnition(#}2h3}), Diesel Spray(H
AR gnition Delay{ 4 3'5} fﬂ‘%ﬂ)

1.8 & olefr} WA P vd #Fe ogd
A9 odE mR| fzéu%%«*% g er o
ApLusie) siglen COt A ad U5 W rladgd A% Agsd 99 9
S gl AgeM AEs a4y oEdd T %
Awrel Faddel xAXN oA ¥ sded ol
mm$]
*orgietw vlAER e oSty 100 MPaolsl #H et I ojdel 31‘2}2.3?-_ b

s

FRYF T 971 &% 00 ~1000 K, ¥91718H8 2550
LR E0 MPa ojeh mematel #7] ¥ 47134 24

How oA dud sgssie ¥

s



e

ST wheba] ol
2 Al e o
Aol @ed

A% o Arsrel A

hote HAS dAEH,
@%:‘%x@ga Bdw Azl ABuel
2y wo) wms: a}t::‘*s“ﬂ ’%-m’_‘
gee oy d2848 1.2
dle g8 dAsh waa ‘3‘“ ??1%31
9 EEdLe] gy A dojA

sl 9@

¢ A ﬁiﬂ%,

2 MYAR B gy

Rapid Compression Ma@h}'&)
AR A ] Tt e

13
Aoy7h shes ~?ra,lazw M At

’ﬂ%f
")
§E
S
b2l

3
&
B
3

& vl

-2 (A mm e
HodO{mmliel st
Bowl(in Piston)® 3}
A Ak
5’3 k] ’Z‘f o] Bowl¥dsis

24 Bottomn Views) #©

3 A
it |

%
View# sb&0] zhip bl Pancake*éi
= Upper Views pate] slag 9
HAA e

FelaEs P o

M

Table 1 Main specification of R

Combustion Chamber Bowl in Piston

& Pancake

85.00mm

Stroke 150~-245 mom
Compression Ratlo 1:&-13
Driving Pressure 15 - 20 bar

Mean Piston Speed 2.8msec

Equivalent Revolutional

. . 1680 rpm
Speed of Engine r;

Tetal Length 000 mm

Height 100000 mm




, E H L. Fore
= R

Fig 1 Structure of REM
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Fig. 4 Injection System of RCM
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Fig. 6 Optical System for Photography by
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Fig. 5 Trigger Signal and Data  Acguisition
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Fig. 7 High Speed Photographic of the Fig. 9 High Speed Photographic of the
Diese) Spray and Auto-lgnition (Pi=d0MPa, Diesel Spray and Auto-lgnition (Pi=30MPa,

TI-BTDCI0. Tini =333 15K) Ti=BTDCIS.  Tini =373.15K)
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Fig. 8 High Speed Photographic of the Fig. 10 High Speed Photographic of the
Diesel Spray and Auto-Ignition (Pi=30MPa, Diesel Spray and Auto-Ignition (P=30MPa,
Ti=BTDCIY, Tini=333.15K) Ti=BTDCI13. Tini.=33315K)



Fig. 11 High Speed Photographic of the
Dhesel Spray and Auto-Ignition (Pi=40MPa,

Ti=BTDCI5. Tini =333.15K)
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