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Study on gas flow characteristics in SKW transverse
flow CO, laser with single discharge box
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Abstract: In order to solve the problem of a traditional SkW transverse CO, laser with double discharge boxes, i.e. ,
small wind entrance, low wind velocity and large size, a SkW CO, transverse laser with single discharge box was
developed. Based on analysis of the flow field in the discharge area and gas dynamics, a lightweight aluminum centrifugal
fan was designed on the premise of the same fan strength with entrance diameter of 382mm, outlet diameter of 451mm and
volute width of 160mm. Then it was validated in experiments. The results show that, comparing with SkW transverse laser
with double discharge boxes, the power stability of SkW CO, transverse laser with single discharge box is improved. The
average wind velocity of discharge area increases from 60. 8m/s to 75. Sm/s, the arc discharge area is reduced and the
near-field intensity and uniformity is improved. The selection of lightweight aluminum fan and single discharge box
decreases the weight and volume of the laser. The study is important and instructive for development of compact CO, lasers
with high power and small volume.
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Fig. 1 Transverse-flow SkW CO, laser
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Fig.2 Schematic diagram of the impeller
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Fig.3 Relation curve between whole pressure and blade outlet
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Fig.4 Picture of fan and volute

a—axial impeller b—partial amplifier fan picture c—axial volute
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Fig.5 High power transverse flow CO, laser
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Fig. 6 Curve of wind speed vs. changing pressure
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Table 1~ Wind velocity in laser flow field with new fan
air pressure/Pa 5000 5500 6000 6500 7000 7500 8000 8500 9000
time/s wind speed/(m + 1)
1 77.1 7.5 73.1 72.5 75.3 73.9 75.6 74. 4 77.2
1 76.6 73.7 73.9 74.1 75.9 75.1 76. 4 75. 4 76.3
I 77.5 74.8 73.5 75.1 75.6 75.3 76.3 75.6 78. 4
i 78.3 74.8 73.5 75.7 75.9 75.9 76.7 77.3 80.5
average value/(m - s ') 75.5

Table 2 Wind velocity in laser flow field with old fan

air pressure/Pa 5000 5500 6000 6500 7000 7500 8000 8500 9000
time/s wind speed/(m + 1)
f 62.7 63.7 54.9 36.7 59.6 43.1 74.6 70. 1 72.6
I 69.4 65.0 53.0 17.0 58.8 68. 4 80. 2 72.9 73.1
I 69. 4 53.0 51. 4 19. 4 57.3 65.7 78.2 71.5 69. 4
i 61.7 63.7 54.9 22.0 59.6 69.3 80.2 73.9 75.1
average value/(m - s~ 1) 60.8
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Fig.7 Stable discharge V-i characteristic curves
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Fig.8 Laser uneven discharge picture
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Fig.9 The near field intensity distribution of laser ring spot

a—with new fan b—with old fan
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Fig. 10 Power vs. time( pressure :5500Pa ~ 8800Pa)
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