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Table 3  Air volume design parameters of VOCs gas collection
system in different working modes
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Table 2 Seven working modes of VOCs
gas collection system
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Fig. 2 Construction drawings of exhaust gas collection system
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Table 4 Simulation result for the original air volume of the

pipeline of collecting system
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Fig. 5 Layout of regulating valve
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Fig. 7 Comparison of simulated air volume before and after Fig. 8 Comparison of simulated air volume deviation before

the hood adjustment in exhaust gas collection system and after the hood adjustment in exhaust gas collection system
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Table 7 Parameters layout of each branch valve of exhaust gas Table 8 Resistance calculation after the optimization

collection system in different working modes of the collection system in different working modes
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Fig. 9 Streamline of each branch of gas collection system in different working modes
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after the adjustment of each branch of gas collection after the adjustment of each hood of gas collection system

system in different working modes in different working modes
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Numerical simulation and application on resistance balance of VOCs collection

system in different working modes
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Abstract In order to improve the collection efficiency and reduce the energy consumption of the VOCs
collection system of the lithography printing workshop in different working modes, numerical simulation
method and the joint measures of adding a regulating valve in the pipe and setting triangle plate at the mouth of
the gas collecting cover were used to optimize resistance balance of collection system, and ensure the air volume
at each branch and the mouth of the gas collecting cover to approach their own design value. The comparison
between the simulated and the measured results of air volume at each collector hood indicated the high
consistency between these two values, which proved the reliability of the numerical simulation method.The
simulation results show that after optimization, the maximum airflow deviation and maximum resistance
imbalance of the system branch in the full load operation mode were reduced from 41.81% and 23.77% to
0.26% and 0.43%, respectively. The deviation of cover air volume could be controlled from —0.2% to 0.3% after
optimization. In different working modes, the optimized collection system essentially reached the full
equilibrium negative pressure state, and the resistance deviation of each working branch was between 0% and
0.43%. Each branch and gas collecting hood can be operated in the design state. This study provides the
reference for optimization and operation of VOCs exhaust gas collection system.

Keywords printing shop; working mode; resistance balance; numerical simulation; collection efficiency
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