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Performance Optimization of Heavy-duty Diesel Engine
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Abstract: The performances of different fuel-air-chamber matching schemes at different altitudes are opti-
mized for a heavy-duty diesel engine. The results show that, with the increase in altitude, the actual op-
erating conditions of diesel engine are shifted from low speed and low load to high speed and high load.
The five schemes are presented, such as Scheme A (swirl ratio of 2.2, 10 X 0.32 mm injector, and
compression ratio of 13.3) , Scheme B (swirl ratio of 2. 2, 10 x 0. 32 mm injector, and compression ra-
tio of 14. 1), Scheme C (swirl ratio of 1.5, injector 10 x 0.32 mm, and compression ratio of 13.3) ,

Scheme D (swirl ratio of 1.5, 10 X 0.32 mm injector, and compression ratio of 14. 1) , and Scheme E
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(swirl ratio of 1.5, 10 x 0. 30 mm injector, and compression ratio of 14. 1). Simulated and experimen-

tal results show that the fuel-air-chamber matching condition of diesel engine in plateau environment can

be improved by appropriately increasing the compression ratio, reducing the swirl ratio and selecting the

appropriate nozzle diameter. The difference between the internal and external equivalent ratios of the best

scheme is smaller. The fuel-air-chamber optimization of the best scheme is optimal, and the power, e-

conomy and emission performance of diesel engine are improved.

Key words: heavy-duty diesel engine; plateau environment; performance; optimization
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Fig.1 Plateau environmental simulation test system

for heavy-duty diesel engine
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Tab.2 Performance optimization test schemes

WES L WS I R 45 Lt
A 2.2 10 x0. 32 mm 13.3
B 2.2 10 x0. 32 mm 14.1
C 1.5 10 x0. 32 mm 13.3
D 1.5 10 x0. 32 mm 14.1
E L5 10 x0. 30 mm 14.1

5377 A2 890 A, 15 3] # AU LEIHLAEA [R5
R SEPRE T TOLE RS, aniE 2 Bis .,

100
o

e “40 #

20 %?j‘:@

I %
o

() M54 000 m BFSEHRIZTS T3

(a) Actual operating conditions at an altitude of 1 000 m

708

1 1001 P

2 1900 4

éj%ﬁ/(z--,n 23000
111~1)

TR

100
;;?01 >0 900 20 " g@f&%
. 23000 A%

1?]1'1]\,)

(b) K4 500 m B SEprizts T
(b) Actual operating conditions at an altitude of 4 500 m

K2 NIRRT B9 E RSPl Pris 4T .00
Fig.2  Actual operating conditions of diesel engines at

different altitudes
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Fig.3 Changes of intake pressures at different altitudes
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Tab.3  Simulated results of fuel-air equivalence ratio
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