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Development of Marine Dual Fuel Engine “28AHX-DF”
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As exhaust gas regulations are strengthened in the marine field, the application of gas fuel engines in marine vessels is
attracting more and more attention as one way to satisfy the IMO NO, Tier III regulation. However, conventional gas fuel engines
have some technical problems to be solved, such as low transient performance and lack of redundancy. Niigata’s newly developed
dual fuel engine, the “28AHX-DFE,” succeeded in improving transient performance, and has realized transient performance
equivalent to Niigata’s conventional diesel engine. Also, the “28AHX-DF” has the same level of redundancy as a diesel engine,

thanks to the new dual fuel engine.
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Fig. 4 Appearance of “28AHX-DF”
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Study of Electric Aircraft Charged by Beamed Microwave Power
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The ability to wirelessly transmit power over long distances is one of the strengths of a microwave power transmission
system. In this study, we applied microwave power transmission technology to the power supply system of an electric aircraft in
order to extend the flight time. A partial prototype based on the concept of this system and its design conditions was manufactured.
A rectenna that had a center frequency of 5.8 GHz achieved the world’s smallest weight to power output ratio. On the basis of
the trial results and further study, we confirmed the feasibility of this system. These efforts and our future plans are described in
this paper.
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Table 1 Design requirement of sub-system
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Development and Utilization of Particle Image Velocimetry Method
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Particle Image Velocimetry ( PIV ) (&, TiAEMNIZIRA L728fEE 2 2R F2 TR L, NfOBZ2Hpgd s L
THHES A & 7R 2 FETH L. HI TIro T b PIV HlifF &, PIV & RamBiZE I Z B 2058128 L 7-
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B, ¥ — KM OTER SIS 2 51l L 720 % L2/ 5.

Particle Image Velocimetry ( PIV ) is a measurement method for velocity distribution of fluid flow. Laser light illuminates
tracer particles in the fluid flow and the particle movement is captured by a camera and computer. In this report, the status of the
latest PIV developments and examples of applications to product development are introduced, beginning with the development
of the cutting-edge tomographic PIV method. This method makes it possible to measure velocity distribution in three-dimensional
space. Actual cases of PIV measurement are also described, which include unsteady flow measurement in the rotating cavity of
a jet engine using a time-resolved PIV system, and rotating stall in the vaneless diffuser of a centrifugal compressor.
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Efforts Aimed at the Commercialization of Oxyfuel Power Plants
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The oxyfuel power plant is one of the candidates for large-scale CO, capture as an economical measure to mitigate global
climate change. IHI has been developing oxyfuel combustion technology since 1989, and is running the Callide Oxyfuel Project
with partners in Australia and Japan. At present, results have been obtained for a 30 MWe plant and the operation characteristics
of the oxyfuel boiler are confirmed. Almost pure CO, is produced in the power station and overall operation flexibility of the
plant is also confirmed. At the same time, the feasibility of a 500 MWe oxyfuel power plant in Australia has also been studied,
and the plant performance and costs have been evaluated in preparation for the commercialization of oxyfuel power plants.
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