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Performance Simulation for the Variation of Fuel Injection Nozzle
Configurations in Medium Speed Diesel Engine

Ki-Doo Kim?t - Wook-Hyun Youn* - Byong-Seok Kim#* - Ji-Soo Ha* -
Kwang-Hean Ahn#** - Ju-Tae Kim#*#*

Abstract : The effects of fuel injection nozzle hole on the NOx emission and fuel oil
consumption of medium speed diesel engine, HYUNDAI HiMSEN 6H21/32 engine are
investigated by engine performance simulation. The results of performance simulation
are verified by experimental results of NOx emission, fuel oil consumption, cylinder
pressure, and heat release rate according to the variation of the number of fuel
injection nozzle hole and engine load. The performance simulations are also carried out
to optimize the fuel injection nozzle of 6H21/32 engine in respect to the NOx emission
and fuel oil consumption. The engine performance measurements are performed to
verify the results of performance simulation and to investigate the effects of fuel
injection nozzle on engine performance. The results of measurement indicate that
significant NOx reduction can be achieved with minimum deterioration in fuel oil
consumption by optimizing the geometry of fuel injection nozzle on 6H21/32 engine.
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Table 1 Specifications of HYUNDAI HiMSEN

6H21/32 engine

210mm

320mm

640mm

24.1 bar
160kW/Cyl. at 720rpm

Bore

Stroke

Connecting-Rod Length
BMEP

Power

Table 2 Specifications of fuel injection nozzle

= 1]2. B = 1:[:];_(;1
-2 o = o T S O
T F o (mm) = H—r (%)
3210 0.32 10 100
3208 0.32 8 80
6H21/32, 720rpm, 50% Load
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Fig. 1 Heat release rate curves at 50% load
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6H21/32, 720rpm, 50% Load
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Fig. 2 Cylinder pressure curves at 50% load

6H21/32, 720rpm, 50% Load
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Fig. 3 NOx emission curves at 50% load
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6H21/32, 720rpm, 100% Load
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Fig. 4 Heat release rate curves at 100% load

6H21/32, 720rpm, 100% Load
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Fig. 5 Cylinder pressure curves at 100% load

6H21/32, 720rpm, 100% Load
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Fig. 6 NOx emission curves at 100% load
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Fig. 8 Performance simulation results with changing
fuel injection nozzle
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