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ABSTRACT

In this research, we proposing an innovative Hybrid Pneumatic Power System (HPPS), the best feature of this system are which

stores “high pressure and temperature pneumatic energy” instead of storing electrochemical energy of the battery, to optimum the

management and application of the energy, and achieve the goal of environmental protection and economize energy. This system

can make the internal combustion engine operation in the sweet spot and use the energy merge device to make compressed air and

engine exhaust energy to complete mixed and to push the air motor to generate power, this purpose is recycle the amount of engine

exhaust energy and change it to a useful mechanical energy, and to compensate the low air density problem. So it can be enhance

engine heat efficiency apparently and reduce exhaust pollution、fuel economy and manufacturing expenses. This study mainly

utilizes the FLUENT software to solve questions with the numerical simulation method. In regard to the structure of merge device

with three-dimension. We set up an internal combustion engine exhaust periodicity pressure and an air motor performance curve to

correspond the situation of HPPS system works with the structure of merge device is controlled and adjusted, the transient

phenomenon of converge state and heat transfer will also be analyzed. In addition, the change in the structure of merge device of the

downstream will be observed. Through the energy merge device, these two different energies can be complete mixed and combined,

and the key point is HPPS system can recycle the exhaust energy in the internal combustion engine and transform it to a useful

mechanical energy. If the pressure of compressed air is too strong, it will prevent the exhaust energy from transmitting and mixing

smoothly. Furthermore, it will affect the total power of air motor greatly. Therefore, in order to enable these two different energies

can be complete mixed and combined, so that the tube of merge device will be active controlled and adjusted by ECU to produce

Venturi effect, and to enhance air density and entire HPPS system efficiency apparently.
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