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An Experimental Study on the Performance of Turbocharged Diesel Engine
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ABSTRACT

‘Combustion of diesel engine depends on the mixing of air and evaporating fuel during ignition delay

greatly. Vanation of air-fuel mixing rate and ignition delay for engine operating condition causes difference

of combustion, performance and exhaust emissions. This study is investigated in a turbocharged diesel

engine of IDI swirl chamber type. In the results, As injection timing is advanced until 12.6° BTC, ignition

delay decreases. NOx concentration and smoke level in exhaust gas increases for advanced injection timing,

Igmtion delay, combustion period, pressure rise rate and exhaust gas temperature are increased with

mcreasing engine speed. And ignition delay at mgh load 18 more decreased than that at low load. Ignition

delay and combustion period are decreased with increasing intake pressure. Power increases, temperature

and CO, NOx concentration in exhaust gas decreases as intake pressure increases. With increasing load,

ignition delay 1s decreased and combustion period, motoring pressure are increased.
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1. Engine 2. Dynamometer 3. Dynamometer controller 4. A/D
converter 5. Computer 6. Primter 7. Amplifier 8. Oscilloscope

9. Fuel tank 10. Fuel 10. Fuel consumption meter 11. Roots
blower 12. Heat exchanger 13. Air cleaner 14. Surge tank 15.
Orifice 16. Pressure decrease valve 17. Intercooler 18. Water
trap 19, Muffler 20. Soot fiter 21. Gas analyzer 22. Pressure
transducer 23, lonization sensor 24. Photo sensor 25. By-pass
valve

Fig.1 Schematic diagram of experimental appa-
ratus
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Table 1 Specification of 4D56 turbocharged diesel engine
Fuel. system R | Fuel injecticm- '
' Fuel nazzlé -fype | | 3 Pintle
Engine type | o In-line
~ No. of cylinder _ 4
- Bofe[r.rlm]l’{Strﬂke[m ] ” ) 91.1.X95.0
| ” - Swept volurne|cc] 2476
Compression ratio 210

Ignition order 1—3— 4"_—_2

Combustion chamber Swi_l_’_l__ chambgr_

B ™

Fuel injection pressure[kgf/cm’] | | | ~ 120—130
_ Valve system ' _ _onc —
| Open(deg : BTDC) 20.0
Intake val — 1 S
— i VT " Close(deg : ABDC) 480
ve tming e " Open(deg : BBDC) 540
e __ Close(deg - ATDC) 22.0




Bl ve)dr|@e] A a3 4898 | 79

Table 2 Specification of pressure transcducer

Calibration ragne[bar] 0250
Sensitivity [pC/bar] —253
Linearity< +% F50 0.3
Sensitivity at ldQQC
S 200C
300C
400C

Table 3 Charge amplifier conditions

| TC(Available time constant)

Transducer Sensitivity

i—-—-—.. rr——r— .

Scale
10 -——————_—I
°1
G 4
7 4
=, A
2
0
-1
308 J08 J10 212 314 16
[msec]

Fig.2 Variation of fuel-pipe pressure with volt
unit versus time for engine operating con-
dition
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Table 4 Experimental conditions

Engine Speed|rev/min]
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Fig.7 Effect of injection timing and torque on:

ignition delay
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Fig.8 Effect of injection timing and torque on
combustion period
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