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Development of High-powered Hydrogen Engine System

Tatsuo TAKAISHI and Hirokazu AKAGAWA
Mitsubishi Heavy Industries, Ltd
5-717-1 Fukahori-machi, Nagasaki, 851-0392

The diesel engine has a diversified variety of uses such as power generation, marine
vessels, and construction machinery. A hydrogen injection engine utilizes hydrogen as fuel in
place of petroleum for such conventional diesel engines. As the fuel does not include carbon
or sulfur, it is the clean engine that does not emit particulate matters, SOx, or COz2. Except
for its injection system it does not differ from a conventional diesel engine. Therefore, it has
high reliability. It also has the merit of being able to use low purity hydrogen such as coke

oven by-product gas, which includes methane and CO.

Using a single-cylinder engine of 100 kW with a high-pressure injection system of 30 MPa,

combustion tests were conducted. As the results, stable self-ignition at high loads and a
start-up with intake gas at room temperature by electric spark ignition were secured. The

power generation efficiency was 49.2 % (low heat value) at the rated load and that of 52.0 %

(likewise) can be expected on the next generation engines.

835 ppm (remainder Ozof 0%) by exhaust gas recirculation.

(likewise) by catalytic reduction.

The NOx emission was reduced to

It can be decreased to 100 ppm
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