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Conservation of energy is becoming increasingly important for the protection of the
environment. Improving the efficiency of a refrigeration cycle is a critical factor to achieve
this goal. The ejector cycle can reduce compressor energy consumption by recovering the
expansion energy lost in the conventional vapor-compression refrigeration cycle. As the speed
of sound in two-phase flow is lower than that in gas, a two-phase-flow shock wave easily forms
in the nozzle and mixing section. Such shock waves increase the pressure difference between
the suction inlet and the ejector outlet and play an important role in the ejector’s compression
mechanism. Thus, the characteristics of these shock waves merit investigation. The structure
of these shock waves defines the performance of the two-phase flow ejector. In general, the
energy lost by the shock wave depends on its structure: the energy lost by a normal shock wave
is greater than that lost by an oblique shock wave. Therefore, to maximize ejector efficiency,
we must understand the structure of two-phase-flow shock waves, and the extent to which the
structure of two-phase-flow shock waves wave affects speed reduction must clarify. And there
might become a problem of an unwanted sound or abnormal noise by the minute pressure
fluctuation in the air-conditioner and the car air-conditioner. Therefore, the effect of the
pressure fluctuation by those waves must be considered on the designs of the ejector.

In this study, at first, the shadowgraph method was used to visualization of the structure of
two-phase-flow shock waves and it was clarified that the rise in ejector-back pressure shifts
the shock wave from the outlet toward the throat of the nozzle and causes an oblique shock
wave to become a normal shock wave (Chapter.2). Furthermore, the temporal changes in
luminance distribution were captured in a video and those in the droplet velocity were
measured using a luminance cross-correlation method. By this method, it was clarified that the
droplet velocities downstream of the two-phase shock waves are gently decreased even when
the shock waves are strong oblique (it is close to normal) (Chapter.3).

Secondly, by the simultaneous measurement of the wall surface static pressure and the
pressure fluctuation of the drive nozzle, it was clarified that the effect to attenuate the pressure
fluctuation of upstream shock waves in addition to the effect to amplify the pressure fluctuation
appears in the two-phase shock waves (Chapter.4). Furthermore, it was clarified that the
amplification frequency components of pressure fluctuations are increased with the strength of
the shock waves and the attenuation frequency components are increased with increase of
liquid void fraction of downstream shock waves. In addition, it was clarified that the
amplification frequency components and the attenuation frequency components of pressure
fluctuations are increased with increase of shock wave strength (Chapter.5).

Thirdly, by the simultaneous measurement of the wall surface static pressure and the static
pressure close to center of the drive nozzle, it was clarified that a pseudo shock wave (a series
of oblique shock waves in line) in vaper-single flow gradually changes to an oblique shock




wave with decrease of nozzle inlet quality, and it was mentioned that this structure changes
were one of the reason why the amplification frequency components continuously increase
from two-phase flow to vaper-single flow (Chapter.6).




