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Study of HSDI Diesel Engine Development for Low Fuel Consumption
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Abstract : Modification of injector , oil ring tension reduction and oil pump rotor re-matching with optimization of
relevant engine control parameters could drive fuel consumption reduction of HSDI diesel engine. A 5 holes injector
was replaced with a 6 holes with smaller nozzle hole diameter and 1.5 k factor, and evaluated in a view of fuel economy
and emission trade-offs. With introducing smaller nozzle hole diameter injector, PM(Particulate Matter) was drastically
decreased for low engine load and low engine rpm. Modification of oil pump and oil ring was to reduce mechanical
friction and be proved to better fuel economy. Optimization of engine operating conditions was a great help for the low
fuel consumption. Influence of the engine operating parameters. including pilot quantity, pilot interval, air mass and
main injection timing on fuel economy, smoke and NOx has been evaluated with 14 points extracted from NEDC(New
European Driving Cycle) cycle. The fuel consumption was proved to 7% improvement on an engine bench and 3.7%
with a vehicle.
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Table 1 Engine specification

g = AL
ul) 7] = 3 Cylinder, 1493 cc
Bore x Stroke 83 x 92 mm
H & #H(KkW/PS) 60/ 82 @ 4000rpm
2 o) & F(Nm) 191 @ 2000 rpm
TYPE DI - TCI,
Turbocharger Waste gated T/C

Valve System 4 valve/cylinder

Table 2 Injector specification

e 5T AAE | 6% MY
EEEE
40
(ce/30sec) 0 440
-5 7(mm) 0.168 . 0.158
5 7(%) 150 150
K-factor 0 1.5

EGR cooler
E] B A

Fig. 1 Schematic of diesel engine
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Table 3 Engine operating points

Mode no. Engine speed [rpm] BMEP [bar]
1 1500 4
2 2000 2
3 2000 6
4 2500 8

Fig. 2(a)*= 1500 rpm, BMEP 4 bar 2710 4] 6% <1
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Fig. 2 Effect of injector characteristics on fuel consumption
and engine out emission
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Fig. 3 Effect of exhaust valve open timing
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Fig. 5 Typical NEDC

NEDC' Cycle Profile and BMEP Level
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Fig. 6 Correlation between NEDC and engine load
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Fig. 8 Fuel consumption contribution and 14 mode points
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Fig. 9 Effect of pilot separation with mode 9
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Fig. 10 Effect of main injection timing with mode 9
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Fig. 11 Effect of inhaling air mass with mode 9
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Fig. 12 Effect of pilot injection quantity with mode 9
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Fig. 13 Comparison of before and after engine operating
parameters optimization for engine conditions
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Fig. 14 Comparison of before and after engine operating
parameters optimization for a vehicle
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