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The Effect of Combustion Process by Intensifying the Air Flow
in Combustion Chamber of D.L. Diesel Engine
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Abstract : The performance of a direct-injection type diesel engine often depends on the strength of air flow in the
cylinder, shape of combustion chamber, the number of nozzle holes, etc. This is of course because the process of
combustion in the cylinder was affected by the mixture formation process.

In the present paper, high speed photography was employed to investigate the effectiveness of holes penetrated from
~the bottom of cavity wall to piston crown for some more useful utilization of air. The holes would function to improve
mixing of fuel and air by the increase of air flow in the cylinder.

The results obtained are summarized as follows,

(1) Activated first of the combustion by shorten of ignition timing and rapid flame propagation

(2) Raised the combustion peak pressure, more close to TDC the formation timing of peak pressure.

Key words : D.I diesel engine(2] &AL A7), Visible engine(7}A) 3} 713, Swirl(2}5), Combustion
)
process(<A 4~ 7+79), High speed flame photographs( L& 5 3} A}%1)
LME E A27)709) ©hEo] o] Foj Ao} ni, T
An] A A S AFAZ 3 gl AR HAANAMFE A A7 FALV T A4
j 4 [e] [6) =2 21t = AT AN - = 57
e B TBE s pael el sgerg 1A A AN Dol Aojar g 3
T o Bol BE ane Leos wag Ang 79 FHE WA sl Fojop ek, 2
. o U wT 1= =1 e 2U= =) -
ok, F8he B39 AEE gHARE AL HEAR 7)ol sleir 2371 B4l 185
—-T LU e | s i, e ra) s
= 3o 9 glol o}o]z% 2+ Aol ,\]Eﬂoﬂ wa} = AR 7P§% 71#2] ok 1/184] ]14 2] ko
TH=E e Wl <& _L_ Hr, .
oﬂ o]el—ﬂ/ﬂl: ]%j 1:1/\}_)\] E]Zﬂ‘__loﬂx],,] )\637—’331’_;}. IOO%QJEH ]']'O:] O—F 60~70%°ﬂ Z]L}X] 10—6‘1:‘]:}' ‘IJF
- T TITE AL CAGCRAGCE D) N
DAY mes S Bae] e oy = PP RERETRI Bl QoA ) Tk 2
) ~ h [¢} - —
Eo w0 Heo] gAo| o ASol=6~12F e HFEES
Ta o AA
o] nE g wEenE s nong  AFEC BREC0S B0 28 £37) 348
o T - S, dedons RS ~4%g§ i

'Corresponding author, E-mail: bjc@kumoh.ac.kr

han T B4 -
of BFLIIFE W AxA T

153



X
of¥

< AUEE vhEo] 293 AFAE W Edte &
@719 & SN 53 242 A &
= THOR = AHRAEE0)7E Ho) dsE Rt
SUO2 ool M} AV E FHEIL AxTtaE
sohlls 928 dv Iy 2de dutdom
dEAA Foll Za =] 2F30% G ko] Fol A

off #o3HA Hu2 23 A] 9} i g 3he] %‘%?‘fﬁ 2]
D71 B = 5 - £ BiotRe) FE
& FasHA Hol Al nAE dFo] oS
€k

et 2 AT e G H e B e AR
HA® ¢ ARF 4P E 233 297}
22 A3 F7t dold 5 e TR HAEL 2

L

QFahaL, o] FAES AMEEI A Ao 5=
AaNT BAHE Mo B YT 53 o)
T AES B PR 290 Bao| ol
Z1@o| vt 2384 71 Ho) AREEHE AT 9
A713 &89S FIND ¢ dE= Fad Fdo] 2
Aoz Jdiddrt

AA7A) 2=Do|u} 27 1) 9} 2F
%%3~WQQCWFE%QHQ
XEU E/HE =5
FEAF 2FVo1AY 7HH1EH
FEEN 12 P dxsy 3P

R
F3 qck

FI

e 7}

(¢2

Xz

-

¥

e 8 oeoh N

2 MBEA L Wy

718 g A GAdn o 487 oA

] A #oll o, AN =E Wiyl

o el o= 4719 &7 F 2709 vl 7| F&

7}&35ke] schaiirle 22714M2] o] A B2 AL 2804 T

A71ge.z Jjzsnh ol d AAG = il

Fig 15} 20l shgel WAk A4 49 5 )

& 7 20mm, ¥ 7 89.5mme] 7} E ALE

3}04 BEFES AAG Ee H=E st E
T

154 simxisxizets=2r Hi5A ®5S, 2007

2

observation window

cylinder head

injection
nozzle

cylinder
block

pistion crown

Fig. 1 Remodeling of cylinder head on experimental engine
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Fig. 2 The scavenging flow of experimental engine
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(a) Toroidal type piston

(b) Swirl generation piston

Fig. 3 The schematic drawing of combustion chamber
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8. Injection nozzle
9. Roots blower
10. Observation window

1
2
3. Video camera
4. Video camera processor 11. Pheto diode
5

. Personal computer
6. Fuel tank
7. Fuel flow meter

12. Power supply
13.LED
14. Manometer

Fig. 4 The schematic diagram of experimental apparatus

Table 1 The specifications of experimental engine

Items Specifications

Engine type 2-stroke D.I. Diesel Engine
Bore stroke 92 x 70 (mm)
Compression ratio 153

Scavenging port open ATDC 132° CA
Scavenging port close ABDC 48° CA

Exhaust port open ATDC 118° CA

Exhaust port close ABDC 62° CA

Cooling type Air-cooling

Table 2 Experimental conditions

Items

Conditions

Engine speed

1000 (rpm)

Combustion chamber

Toroidal type pision
Swirl generation piston

Fuel delivery

22.3 (mg/st)

Injection nozzle type

single hole nozzle

Nozzle opening pressure | 17.16 (MPa)
Fuel injection timing BTDC 22° CA
Scavenging pressure 105 (kPa)

110 (kPa)
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Engine speed : 1000 rpm

Frame speed : 5000 frame/sec
Fuel delivery : 22.3 mg/st
Injection timing : BTDC 22°CA

Fig. 5 High speed flame photographs of each piston in scavenging pressure 105kPa
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(b) Swirl generation piston

Engine speed : 1000 rpm, Frame speed : 5000 frame/sed,
Fuel delivery : 22.3 mg/st, Injectiontiming : BTDC 22° CA

Fig. 6 High speed flame photographs of each piston in scavenging pressure 110kPa
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