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Abstract

This project is the study on the snow dry-ice generating process by using the
commercial ecjuipment. Snow dry-icé stream could be génerated by using the high
pressure carbon dioxide (CO,) flowing and expanding through an orifice ' to
. atmosphere. Normally, the snow dry-ice stream is applied for the cleaning of surfaces
in many industry fields. In this study, we determined the optimal éonditions for the
generating of snow dry-ice stream by using the low supplying CO, pressure that used
in the range of 360-610 psi. From the experimental results, the snow dry-ice generating
equipment can generate the snow dry-ice stream by using the supplying CO, pressure
in range of 360-610 psi. If we use the supplying CO, pressufe in range of 360-500 and
560-610 psi, the supplying CO, pressure must be decreased until it is in range of -2.3 to
6.2 and 9 to 12 °C respectively. This is the processing windows of the supplying CO,
condition that are suitable for the generating of the snow dry-ice stream.

Snow dry-ice cleaning is able to apply for the cleaning in the hard disc drive

industry. Thus, it might be used to clean the small and sensitive substrates. Therefore,



the impact stress of the dry-ice particles was measured. And the momentum of the dry-
ice particles were also determined (the average of the supplying CO, pressure in range
0f 450-700 psi and temperature in range of 3-15°C). In addition, the velocity of
supplying CO, when it flew in the tube before the expansion was in the range of 33.9
- 55.4 m/s and this velocity was closely with the impact velocity. However, the size of
the dry-ice particles in the sngdv stream were in the range between 27.28 to 33.10 pm.
Furthermore, the impact stress was in the range between 10 —54 MPa. In addition, the
‘momentum of the dry-ice particles was in rangé of 0.54>; 1090 1.34X 107 kg-m/s.
Thus, when the supplying CO, pressure were decreased, it affect to the momentum and
impact stress in the direction of decreasing.

Finally, the efficiency of snow dry-ice cleaning was determined by using the
snow dry-ice stream to eliminate talc (particles size ~5 im) on the various substrates
including printed circuit boards (PCB) and plastic sheets. Moreover, it was applied to
clean the hard disk drive assembly part that usually .found the micro-sized metal
substénces and lubricant on the parts. The cleaning reéults, revealed that the snow dry-

ice cleaning has an ability to remove the contaminants in the micron range.
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Gas Stream Velocity Profile
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