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Komatsu’s Low Emission Engine, STA6D140,

Using Water Emulsified Fuel

¥ R—ER
Kin-ichirou Watanabe

¥ 7

Mitsuru Ueno

] R #
Tohru Okazaki

E OB R OF
Shouhei Nagasaka

HATEBHABLOR TH YA P RBL AT L2OLEMNELL, BREHHT DV ELTR, BREOR X »
EF 4 —X¥ILT YDV PNERAILH DN TS,

22 VIEK50%, BREIS0%D TIL Y g VKR AES TwIL Y 3 VIRRHELEISE 2 R 2O A AV, K@,
B #BUTT Y O VD RIS B 06, NOxZE1/1012{K% L 723N Ox (100ppm O 13%#5) DF 4 —¥ LTy Vv
STA6D140% Hi7zIZf¥ L7z, AMTIEZ VALY 3 VIRBHLERE L TV DV /IZDO0WTRET 5.

The business of onsite diesel power generation is rapidly expanding in Japan, as the nation’s electric power supply
industry is being deregulated and liberalized. Diesel engines are commonly used for onsite power generation for their
good fuel consumption ratio.

Komatsu successfully developed an emulsified fuel manufacturing facilities called Emulsion Mixer which produces
emulsified fuel blending fuel and water at an equal ratio of 50% each. Then Emulsion Mixer has been followed by the
development of STA6D140 diesel engine which uses emulsified fuel produced by Emulsion Mixer. This is an ultra low
NOx engine (100 ppm at O, 13% level) which has succeeded in reducing the NOx level to one-tenth of the conventional

diesel engines, while maintaining better exhaust gas color and fuel consumption ratio. This thesis discusses the
development and features of Emulsion Mixer and the STA6D140 diesel engine.
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%1 Engine Specification
Engine STA6D140
Engine Type 4-Cycle Water-Cooled DI
Aspirati Turbocharged with
Spiration Hybrid Aftercooler
Displacement 1/ 15.24
Compression Ratio - 20:1
Valve Train - 4-valve OHV
. Inline with Variable
Fuel Injection System - Injection Timing
Cly. No. — Bore X Stroke |mm L6 — 140 X 165
Oil Capacity 1/ 77
100
90
o 80
o
5 &
< 5
£ 40 I t of
© mprovemen
2 0 AW CoFr)nbusion
o
20 Target % v
10
0 | | | | | | |
0 10 20 30 40 50 60 70 80
Mixed Water Ratio %
9 NOx vs. Mixed Water Ratio
% 2 Engine Performance
SA6D140A STA6D140
NET Conventional |Emulsified Fuel
Displacement l/ 15.24 «—
Power kW 272 D
BSFC | g/kWh 211 213
50Hz
NOx ppm 750 95
Smoke | BSU 0.5 0.0
Power kW 272 272
BSFC | g/kWh 218 —
60Hz
NOx ppm 732 95
Smoke | BSU 0.5 0.0
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