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Technology for Reducing NOx and Soot Particulate using
EGR with Water Emulsified Fuel in Diesel Engines
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Abstract

Many research works have been carried out to investigate the factors governing the performance
of diesel engine. The area of the study has been focused on reducing both of NOx and smoke
because of many difficulties to reduce them simultaneously in diesel engines. One of the efforts is
an application of EGR technology to reduce NOx emission, which is very effective, but increases
other emissions and makes fuel economy worse.

In order to solve the problem, EGR is employed with water emulsified fuel and tested in this
paper. Emulsified fuel is produced by centrifugal mixer and the amount of water is controlled by
water injector and pulse generator, and EGR rate is controlled with 6-step control valve. The
chamber pressure, fuel consumption and emissions are measured with various values of both EGR
and water mixing rate. The results show that NOx emission is reduced much rather and smoke is
also reduced simultaneously.
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Fig. 1 Experimental apparatus

Table 1 Specification of test engine

Items i Specification
Type [ IDI
Power/Eng. speed ‘ 29.4 kW/1800 rpm
Cylinder/Cycle ‘r 4/4
Displacement i 3260 cc
Bore X Stroke 96 mm X 115 mm
Injection timing BTDC 15.3°
Compression ratio 20:1
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Fig. 2 Effect of EGR on Chamber pressure
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Fig. 4 Chamber pressure at load 50%
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Fig. 5 Chamber pressure at load 75%
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Table 2 CO emission concentration (ppm)

Load(%) | 25 50 | 75 | 100
EGR0%+Water0% 56 | 126 | 270 | 444
EGR5WA +Water0% | 68 | 186 | 372 | 1134
EGRO%+Water50% | 422 | 260 | 246 | *222
EGR5THA +Water50% | 786 | 452 f 498 | *498

* At Water 40%
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Fig. 11 Smoke emissions at load 75%

Table 3 Smoke emission concentration (%)

Load(%) 25 | 50 | 75 | 100
EGRO%+Water0% 6 10 | 18 | 26
EGR5% 7] +Water0% 9 4 | 45 | 64
EGRO%+Water50% 2 2 4 | *6
EGR5T ) +Water50% 2 9 | 9 | 17

* At Water 40%
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