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Abstract : The use of eco-friendly fuels is essential in meeting the recently strengthened emission regulations. Hydrogen,
which has been attracting attention as an eco-friendly fuel, faces problems in handling and storage due to its material
properties. Thus, ammonia has been proposed as an alternative. Ammonia can be easily liquefied under room temperature
conditions compared to hydrogen, and has high energy density. Accordingly, to review the applicability of ammonia as a fuel
for engines, an experiment was conducted on the change in the combustion control factor in the direct injection-type
ammonia power plant engine. This experiment was conducted by changing a total of four variables by using ECU: Dwell
time and Start of Injection. Combustion stability and the trend in exhaust emissions, such as nitrogen oxide, were observed
when ammonia was burned under conditions of 1,500 RPM and part load. By optimizing combustion control factors, finding
conditions that allow stable combustion became possible even when only ammonia was used as fuel. Also, there are plans to
apply these strategies to expand its operating area in the future.

Key words : Ammonia($+ 24 ©}), Dwell time(5 &}oll Y #] #5713}, Excess air ratio(3-7] 3% &), Nitrogen oxides(Z
b 3}E), Spark ignition engine( % 7] % 3}l 21), Start of injection(3=A} A] 71), Spark timing( 5 3}E}0] ™)

Nomenclature
BTDC : before top dead center MBT  : maximum brake torque
BTE  : brake torque efficiency MIE  : minimum ignition energy
Sol  :start of injection NOx  : nitrogen oxidation

HRR  : heat release rate Pmax :the maximum in-cylinder pressure

LHV :low heating valu
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Table 1 Engine specifications

Parameters Specification
Engine type Direct-injection spark ignition engine
Number of cylinder [-] 4
Displacement 2.5
Bore * Stroke [mm] 88 * 101.5
Compression ratio [-] 10.5

Inlet Line

sensor

“1:’ Outlet Line

Exhaust

FTIR
Exhaust Gas
Anglyzer

Unburned
NH;
Analyzer

Air Filter Turbocharger

Fig. 1 Schematic diagram of experimental setup
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Table 2 Experimental conditions

Engine speed [rpm] 1,500
Torque [Nm] 200
Injection pressure [bar] 150
Coolant temperature [K] 363
Intercooler-out temperature [K] 296
Overall excessive air ratio [-] 1.1
Intake pressure [bar] 0.98 ~0.99
Base condition =360 ° BTDC
Injection timing [°BTDC] Varied.
(345 ~360)
Spark timing [°BTDC] 45
Base condition = 6 ms
Dwell time [ms] Varied.
(4~7
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Fig. 2 Brake torque as varying Start of Injection timing
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Fig. 5 The maximum in-cylinder pressre(Pmax) as varying
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Fig. 4 Main combustion duration(CA10-90) as varying Start
of Injection timing
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Fig. 6 CoV of IMEP values as varying Start of Injection
timing
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