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ABSTRACT

This study investigates the thermal and flow characteristics of a gas scrubber system designed to treat exhaust gases generated

during semiconductor manufacturing. CFD simulations were conducted to analyze the effects of various inlet configurations on

the temperature uniformity within the chamber, the distribution of SiH4 as a component of exhaust gas, and the correlation

between the two. The results demonstrated that the standard deviation of the temperature distribution within the chamber could

vary by up to 86% depending on the gas inlet configuration. Additionally, the improvement in temperature distribution was

found to be associated with a reduction in the SiHs4 mole fraction range. This study also analyzed the effects of adjusting

the flow rate ratio at the inlets in addition to modifying the inlet positions. The adjustment of the flow rate ratio can also

improve the temperature uniformity, indicating that optimizing both the flow rate ratio and inlet position together is shown to

be more effective exhaust gas treatment.
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Fig. 1 Computational geometry model
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Fig. 2 (a) Mesh configuration and (b) reference locations:
Plane A(489mm from bottom) and Plane B(109mm from
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Fig. 3 Comparison of temperature distribution between

experiment and simulation on Plane A

Table 2 Temperature and mole fraction of SiHs based on
inlet positions

bottom) Case 1 Case 2 Case 3 Case 4
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Inlet-air 2 5 - - Standard 2.40 16.93 15.77 12.51
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Fig. 4 Simulation results based on inlet positions: 3D streamlines(top row), and temperature profiles(middle row) and mole

fraction profiles(bottom row) at Plane A
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Table 3 Temperature range and standard deviation by inlet
flow rate variation

Case 1-A | Case 1-B| Case 1 |Case 1-C|Case 1-D
o(L/min) -10 -5 0 +5 +10
Max(°C) | 78490 | 77877 | 77355 | 77875 | 784.87
Min(°C) | 75093 | 75629 | 76576 | 758.74 | 758.08
Max " Min | 3397 | 2048 | 779 | 2000 | 2679

(°C)
Standard 12.78 737 2.40 7.83 10.18
deviation(°C)

(*) Inlet-gas 2: 100+ (L/min) / Inlet-gas 4: 100-« (L/min)
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20

-10 -5 0 5 10

——Max - Min —#—Standard Deviation

Fig. 6 The effect of variations in flow rate ratios at the
inlet on temperature distribution, Refer to Table 3 for «
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