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A Study on the Performance Analysis of Diesel
Engine Supercharged by Exhaust Gas Turbine

J. G. An

Key words : Excess Air Factor(F7] 3% &), Admission Ratio(F719)), Total Efficiency of
Turbine(E] /1% % & &), Scavenging Pressure Ratio(Z7]¢8 1)), Scavenging
Temperature(47} &%), Mean Effective Pressure(3 o & $8), Specific Fuel
Consumption(J & 44 &)

Abstract

This study is theoretically examined the influences on the performance of diesel engine super-
charged by exhaust gas turbine with the change of excess air factor, admission ratio, total efficien-
cy of turbine and compressor, scavenging pressure ratio, and scavenging temperature. In this
study, all calculations are carried out by computer, and the theoretical engine performance is com-
pared with the actual engine performance which is offered from engine manufacturer. Following
results are acquired by this study. The mean effective pressure is increased with decrease of excess
air factor or increase of scavenging pressure ratio. As the admission ratio or total efficiency of tur-
bine is increased, the mean effective pressure is increased but the specific fuel consumption is
decreased. Mean calculation error compared with the actual engine performance is under 5 per-
cents, therefore, this calculation method can be used in the design of diesel engine.
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Table 2. Theoretical and Actual Values

Parameters ’ Theoretical I Actual
Values i Values*
T 370.0 K | 368.0K
T, 359.2 K ‘,
T, 740.1 K I 687.0K
Ty 884.3 K t
8 | 1.0290 g 1.0254
1.75 5 1.80
7, 0.938 | 0.930
Py 0.768 1 0.670
P, | 9.71 kg/em* | 10.00 kg/cm?
P, 8.75 kg/em? ’ 9.01 kg/em?
b, 159.96 g/HP/h 158.00 g/HP/h
?, 1.877 [ 1.748
@ ; 1.690 , 1.553

L

* From diesel engine manufacturer

4, & =

o3 o] o] BA QN M o }E ANA
AP RTE B3 hSH 2L HELT U

F1Hd Eol Fadta &7 v S
wel Fuoigd FEGH S 3A A8t F7v)
Y EHYEFRESE SR BoiEd &

(429)

AqtHol YAH D, dgan &L Aot Fu
HH FESHY A8 hv &0 o ALARS
o} QAbe 7tz 3 % v Wrolm, WA AL AT A &
HEAE 5 %ol EXNFER o|EH o2 VW
e FRE7 T ATAE A

£ AFUEL AAVI RS AFe A A
YR E o] 2HQ A4te ols) ARG
W8l 4 E FAE T UL U8 HA
A =2&S F F ds Aol AN AR A
AR et AP F RojAgt AlF R A
SRR B A% ol HE HEE F Ut

b, IE

Bt

o

1) RS SLA, "HEA deol A o @i bsg o,
KEEHRAR @ 5L, Vol. 25, No. 3, 1985, pp. 176 ~
190.

2) $RE, "HHERLBMOBR LB, RRE
#8, Vol. 13, No. 152, 1974, pp.19~35.

3) R. S. Benson, etc., “Two Stage Turbocharging of
Diesel Engine”, SAE Trans., Vol. 83, Sec. 3,
1974, pp. 2749~2766.

4) HAGE 937, ‘HEAF tEdrITEe He 2 oW
712 A5 S AT A", AZTAYAG AT B
X (KOSEF 86-0305), 1990.

5) Swain E, “Turbocharging the Submarine Diesel-
Engine”, Mechatronis, Vol. 4, Iss. 4, 1994, pp.
349~367.

6} Benajes J, etc., “Modeling Study of the Scaveng-
ing Process in a Turbocharged Diesel-Engine
with Modified Valve Operation”, Proceedings of
the Institution of Mechanical Engineers Part C -
Journal of Mechanical Engineering Science, Vol.
210, Iss. 4, 1996, pp. 383~393.

T KB, oA ST A - BB OB, AR
BN, Vol. 18, No. 225, 1979, pp. 41~46.

8) REATR, "MMRAMARLSL), BRI, 1985,
pp. 15~ 162/418~426.

9) HFHR, LERNB, HAR, HER, 1964, pp.
34~49.



