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Abstract - This udy is a humerical study using commercia smulation program GT-Power on 1.5MW
diesd engine for power generation. Performance comparison has done for diesd operation with dua fue
operation for different engine load(50%, 75%, 100%) using the target engine modd with additiond gas
injection system. Effect of using Hi-sene, which is actualy being used in idand area, instead of diesd
was aso studied. As a result, under 60% natura gas with diesd condition, BSFC was increased by 32%
without modifying system. There was dmost no change for naturdl gas/Hi-sene condition compared with
natural gas/diesd condition. Decrease of burned fud fraction was the main reason of these phenomena
After optimizing system, BSFC was improved by 2%
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Table 1. Target engine specification
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Engine Specific Sheet

Engine Speed 720 RPM
Brake Power 1679 kW @100% L oad
Displacement vol. per cylinder 196 L
Number of cylinder 8 EA
Bore 280mm
Stroke 320mm
Compression ratio 1331
Firing order 1-2-4-6-8-7-5-3
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Table 2. Diesel/Hi-sene comparison
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Journal of Energy Engineering, Vol. 25, No. 1 (2016)



128 R

Table 30 heht gl ule} o] shA) 2712 457
ok 7 Q1R #akE 2ol BARS 60%2] A9
Gk o] f 71E B 23 A9 AR

Siid

A Fig7el tehtt gick
olof e Az HAAZISH Tl Wsto] whe
A A4 weks 919 Fig. 804 & o A48 3

2,

|

A A7 T S V1% gl 002 AR o] QIE 4 gitk 2 Fakolld A ARHE A
o) Aol Wz AAstack EAAIE 71 w3 oF 10°7ke A2 A7]a 3

oleh 2o =75 fF AL B el WA UL 2T FAS u) /1E) vls) o £ AR &
b AR Aol mAE gael el BAskEon &S WLk A4 HHE 50% EACIAE T 9
ol B3t HA o7 B AAUk 24 AW FAE 2 o 03ba BE A9 Y S AES BYon
of e 7 WaTt A Aol AL gael et A Rshe 75% AT 100% AL B o

Engine Load 50% BSFC

Engine Load 75% BSFC

Charged Air Pressure Change (bar)
Charged Air Pressure Change (bar)

2298252 255(258 261

SOl Change (degree) S0l Change (degree)

Engine Load 100% BSFC

2400243246[249252

237 [1240)1243]246[249 252

Charged Air Pressure Change (bar)

240)1243]246 249252

SOl Change (degree)
Fig. 8. Effect of SOl change and charged air pressure change on BSFC

Table 4. Optimized BSFC for each engine load

Engine Load 50% 75% 100%

Before Optimization (g/kWh) 260.94 242.71 232.15
After Optimization (g/kWh) 257.57 236.65 227.79
Improved Percentage (%) -1.29 -2.50 -1.88
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