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The Effect of Hydrogen Added into In-let Air on

Industrial Diesel Engine Performance
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Abstract: Diesel engines introduce only air into the cylinder, and the air is highly
compressed. Fuel is directly injected into the combustion chamber in high temperature
and pressure. Therefore diesel engines have high thermal efficiency because of the high
compression ratio, while having high level of particulate matter and nitrogen oxide
emissions because of the direct fuel injection. Many technologies have been developed to
reduce particulate matter and nitrogen oxide emissions from diesel engines. One of the
technologies is hydrogen fuel introduced into the combustion chamber with diesel fuel. In
this thesis tiny amount of hydrogen is supplied into the combustion chamber in order to
enhance the combustion performance. The engine, in which hydrogen is introduced, is
tested. There are 20 test conditions given as 5 torque values of 100%, 75%. 50%, 25%,
0%, and 4 engine speeds of 700rpm, 1000rpm, 1500rpm and 2000rpm for the two cases
with or without hydrogen addition. Maximum torques and Idle torques at each engine
speed are measured, then the torque values are divided into 4 levels with 25% increasing
step. The result shows that the fuel consumption, smoke, CO are reduced while the NOx
emission is slightly increased, and the hydrogen addition has not a great effect on the
performance at low loads but a great effect at a maximum load.
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Figure 1: Photo of the hydrogen generator
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Table 1: Specification of the test engine

Type

Turbo diesel
engine(D4AK-C)

Cooling method

Water cooler

No. of cyl. &
arrangement

4-IN line

Valve mechanism

Overhead valve

Combustion
chamber type

Direct injection

Bore x Stroke

100mm x 105mm

Total piston

(KSR 1004)

displacement 3,298cc
Compression ratio 16:1
Rated output 80/2400(ps/RPM)

Peak torque

25.5/1800(kg.m/RPM)

(KSR 1004)
NO-load minimum 700~750 RPM
speed
NO-load Maximum 2640420 RPM
speed
Firing order 17542
Injection timing 16+1'BTDC

Smoke meter

Tachometer
—

Lpad indicat
—

Hydrogen
generator

Magnetic
S
Encorder

] Fuel measuring system

Figure 2: Experimental setup
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Table 2: Test condition

Hydrogen | Oxygen | Percentage | Speed
(g/min) (g/min) | of torque | (rpm)
Max(100%) 700
75%, 50%., 1000
0.105 1.68 95%. 1500
Idle(0%) 2000
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Figure 3: Maximum torque variation with hydrogen
at 700rpm to 2000rpm
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Figure 4: Comparison of fuel consumptions at

torques of 0%, 50%, 100%
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Figure 5: Comparison of smoke emissions at torques
of 0%, 50%, 100%
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Figure 6: Comparison of CO emissions at torques of
0%, 50%, 100%
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Figure 7: Comparison of NOx at torques of 0%,
50%, 100%
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