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Effects of Fuel Injection Timing on Exhaust Emissions
Characteristics in Diesel Engine
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Abstract

A study on the exhaust emissions of diesel engine with various fuel injection timing is
performed experimentally.
In this paper, fuel injection timing is changed from BTDC 14°to 20°by 2°intervals, the
experiments are performed at engine speed 1800rpm and from load 25% to 100% by 25%
intervals, and main measured parameters are fuel consumption rate, Soot, NOx, HC and
CO emissions etc.
The obtained conclusions are as follows
(1) Specific fuel consumption is indicated the least value at BTDC 18 of fuel injection
timing and it is increased in case of leading the injection timing.

(2) Soot emission is decreased in case of leading fuel injection timing and it is increased
in the form of convex downwards with increasing the load.

(3) NOx emission is increased in case of leading fuel injection timing and it is increased
in the form of straight line nearly with increasing the load.

(4) HC and CO emissions are decreased in case of leading fuel injection timing and they
are changed in the form of convex downwards with increasing the load.
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Item Value
Item Specification Carbon residue 0.08 Wt
Cylinder number 4 Calorific value 428 MJ/kg
Cooling type Water-cooled ~ Stoichiometric ratio 1444 kg/kg 1
Cycle 4 Cetane number 54
Injection type Direct injection Cloud point -1 T
Bore X Stroke 102 X. 100 Pour point -275 C
(mm) Sulfur 400 ppm
djsplasclesr‘xﬁgrrllt (ce) 3,268 Flash point - 49 T
| Max. output ( 3%365 ?(W/ /1§(£Omm : f R
. pm ) 10 % 182 C
Compression ratio 17:1 - Distillation 50 % 260 T
Fuel injection . 90 % 333 €
t1rmng BTD'C ° Endpoint | 365 T
Fire order 1-3-°-¢2 Viscosity 267 ¢St @ 40T
Table 1 Specification of test engine Water & sediment 000 %
Specific gravity 08342 @ 4T
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Table 2 Compositions and properties of diesel oil
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Fig. 2 Comparison of specific fuel consumption
on fuel injection timing.
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Fig. 3 Comparison of soot emission on fuel inject
~ion timing
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Fig. 4 Comparison of NO. emission on fuel
injection timing
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Fig. 5 Comparison of HC emission on fuel
injection timing
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Fig. 6 Comparison of CO emission on fuel
injection timing
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