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Partial load tests on a two-stroke spark ignition

direct injection heavy fuel engine

WEI Minxiang, LIU Rui, YANG Haiqing,
BEI Taixue, JI Haocheng, CHANG Cheng

(College of Energy and Power Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The partial load tests at the engine speed of 3000r/min and 10% ., 20% throt-
tle open positions were carried out on a two-stroke spark ignition diesel-fuelled engine with
air-assisted direct injection, and the effects of ignition and injection parameters on the engine
performance were investigated. The tests results indicated that, at the small throttle open
position, applying the strategies of the ignition timing at 30°— 40° crank angle before top
dead center, the saturated ignition energy, the partial lean mixture (excess-air-ratio above
1. 1) and the suitable injection timing can fully improve the engine power output and fuel e-
conomy. With the increase of engine load, the effects of the ignition energy reduced. Apply-
ing the strategies of the moderate delayed ignition timing., the partial rich mixture (excess-
air-ratio below 1. 0) and advancing the end of injection timing to increase the fuel evaporation
time resulted in a remarkable engine power output. Furthermore, the fuel economy and HC/
CO emissions of the engine improved greatly by the use of the saturated ignition energy and

the partial lean mixture (excess-air-ratio above 1. 15).
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Table 1 Specifications of the test engine
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Fig. 1 Test setup for spark ignition heavy fuel engine
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ignition timing
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Fig. 3 Effects of ignition parameters on engine power

output (test condition 1)
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Fig. 4 Effects of ignition parameters on fuel

consumption rate (test condition 1)
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Fig. 5 Effects of ignition parameters on exhaust gas

temperature (test condition 1)
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Fig. 8 Effects of ignition parameters on engine power

output (test condition 2)

bR SR 307 Ty AR B R R (L R Ik 1 FE R B
R M AKEEAT A R T LIk AUAT 30° )5 . TR E
W AR /N TH ARSI . S FEREKTE 2 ms 3R
2 6ms i FEH . & S HL 2 A K HE A 3 T
o o ORI AR SRR B H SRR R AR
F AR T RS HL AT G BB A R s
R 55 A bR X T AR E IR A U A
Ao HIXETF T 00 1, Xt 2 HF R B A 3R
HIT A PR 38 R LA A 7 B2 o T ) S DA
BT 518 12 T 2 2600 T B & shBLHRIL

9 s K S B BT FE R AR I (L5 2)
Fig. 9 Effects of ignition parameters on fuel

consumption rate (test condition 2)
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Fig. 10 Effects of ignition parameters on exhaust gas

temperature (test condition 2)

50— :
sl T
S
.\“\ Hh““‘-—&-—._.

. 42 e =
:‘-5 381 _‘-\-‘_\_\_‘-"_"_‘—'I———__.
S i

I | g— T =2 ms

[ ——17 =4ms ——— ]
3.0F —a— T =6 ms

10 15 20 25 30 35 40
MAERTA)

B 11 s kS Eo0 HC O s m CEAL 2)

Fig. 11 Effects of ignition parameters on HC

emissions (test condition 2)
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Fig. 12 Effects of ignition parameters on CO

emissions (test condition 2)
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power output (test condition 1)
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Fig. 14  Effects of injection parameters on fuel

consumption rate (test condition 1)
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Fig. 18 Effects of injection parameters on engine

power output (test condition 2)
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Fig. 19 Effects of injection parameters on fuel

consumption rate (test condition 2)
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gas temperature (test condition 2)
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