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A Study on the Characteristics of D. I. Diesel Spray:Flame in Operating Condition
(Analysis by Diffused Background Illumination Method)

2} & E* o] ] ¥k of g Z]¥wx
J Ra, D. B. Lee, 5. K. Ahn

ABSTRACT

Optically accessible D. 1. diesel engine with a rectangular combustion chamber was constructed
to visualize the behaviors of sprays and flames in the combustion camber with the close conditions
of pressure and temperature in an actual engine. The behaviors of sprays and flames in the com-
bustion chamber as the Dperat.iﬁg conditions of this engine were photographed with high speed
camera by Diffused Background Illumination Method.

With photographs taken by this method, behavior of spray droplets injected into the combustion
chamber, ignition points, and flame propagation were observed and analyzed at a time-and space-

dependent fashion.

T 7)1&80] : Spray-flame(&5--38l¢d), Spray droplets(EF4& ), Ignition point(Z33),
Flame propagation( &A1), Diffused background illumination method (¥} 73 4t
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1. Running motor 10. PC for data acquisition
2. Speed controller 11. Manometer

3. Air suction fan 12. Onfice

4. Air heater 13. Encoder

5. Air temp. indicator 14. Test engine

6. Air press, Indicator 15, Injection cam

7. Pressure transducer 16, Fuel rack

8. Combustion chamber 17. A/D converter

9. Fuel valve hift sensor 18. Surge tank

19, Amplifier

Fig.1 Schematic diagram of experimental ap-

paratus
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Table 1 Engine specifications

“Ty.pe--: 4 stmké:, D. I Diesel Engine with
rectangular combustion chamber

‘Bore x Stroke 120 x 168mm
Displacement 1899¢m*
Compression ratio 18.1
Fuel 1njection valve
Nozzle dia. | 0.2mm
Nozzle L/D 4
Sight glass size 80X 40mm




32 g2 R s o]EH B « b2

AAAAZ dga7t BAEES 5o 9t do)
B dAhde] EE @9 g¥uidir)z, BA)
Al7] 3 BAP|7HS WRIZEAN @z 77
st A/DHE7IE AA 09 HAFHR 533
v},

Fig.32 &5--3tge] 145898 $3 3
£ Yepdt AHE-E FHlge 16mn 2 Ele] g
Z 2472l (PHOTEC V)& 20,000fps7}A
473, FHE 500W g2g FZE A}
&3t

YL vt B S e go|da FEAe K
2+¥ nlo]| 2l (Mylar screen)ol] ojs] AHHH ¢
APEGE W GBoR Bt RFAHFe] OYAE
HY 51, 487t @ HES ALy o) A
FYEH EF ot Y LETH ] A= g
AA T ME= 5o Avts} Zuke o] &

High spaed camera

Mylar screen Pyrex glass
Tungstan light Y2 Shutter |:]
‘ i

Synchro-contioller

Fusl rack

Fig.3 Optical setup ﬁ::ar photographing sprays
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Table 2 Engine test conditions

| Speed o 500rpm
In jection quantity 44mg/cycle
| Injection period 8CA(2.7ms)
Injection pressure 20MPa
Injection time 17°BTDC
8°BTDC
2" ATDC
Suction air temperature 145°C
80°C

27°C
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Fig.4 Cormbustion pressure curves on injec-
tion time(suction air temp, Ts=27C)

Injection time
L A - 117,
. 8°BTDC

Prassure, MPa

-30 20 -10 0O 10 20 30 40
- - Grank angle, deq.

Fig.b Combustion pressure curves on injec-
tion time(suction air temp. Ts=80C)
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Fig.6 Combustion pressure curves on injec-
tion time(suction air temp. Ts=1457C)
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(suction air temp. Ts & 145°C)
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