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Abstract

Clean room is widely used in chemical and manufacturing industry, in order to create a space with
limited airborne particles for production. This study sets Biaxial-oriented polyethylene tereph-
thalate (BOPET) film workshop environment as research object, using Computational Fluid Dy-
namics (CFD) technology to simulate two common clean room air flow patterns. By analyzing the
streamlines, some shortcomings and limitations are found in their application in the BOPET in-
dustry. So, a novel air flow organization is presented and numerically investigated by CFD for
BOPET workshop. Then the new air pattern scheme is successfully implemented in an actual
BOPET workshop clean room. By building a more complex and realistic model for simulation and
analysis, this study compares the simulation data with the measured data to validate the result of
CFD simulation results. A cleanliness tester is used to record the particle concentrations and class
number; the class number of the workshop under new design can meet the requirement of clean
room in operation-state of BOPET industry.
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Figure 1. (a) Up-supply down-return; (b) Up feed and side return; (c) Up and down air supply, return air flow on both sides
El 1 (@) EETE; () EZEME; () ETEX, AER

DOI: 10.12677/mos.2021.103075 745 e RSE TR

m


https://doi.org/10.12677/mos.2021.103075

[ITMER

10.000 (m)
—
2500 7.500

Figure 2. The geometric model of up-supply down-return
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Figure 3. The geometric model of up feed and side return
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Figure 4. The geometric model of up and down air supply, return air flow on both sides
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Figure 5. 3D view of up-supply down-return
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Figure 6. 3D view of up feed and side return
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Figure 7. 3D view of up and down air supply, return air flow on both sides
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Figure 8. As-built Z axis view of up-supply down-return
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Figure 9. As-built Z axis view of up feed and side return
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Figure 10. As-built Z axis view of up and down air supply, return air flow on both sides
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Figure 11. 3D view of up-supply down-return
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Figure 12. 3D view of up feed and side return
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Figure 13. 3D view of up and down air supply, return air flow on both sides
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Figure 14. As-rest Z axis view of up-supply down-return
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Figure 15. As-rest Z axis view of up feed and side return
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Figure 16. Vortices in up-supply down-return flow fields
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Figure 17. Vortices in up feed and side return flow fields
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Figure 18. As-rest Z axis view of up and down air supply, return air flow on both sides
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Figure 19. (a) Workshop front sectional view; (b) Roof plan; (c) Ground plan
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Figure 20. Geometric model of production workshop
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Figure 21. Actual measurement results of workshop under operating conditions (Y = 1.35)
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Figure 23. Comparison of simulated data and measured data (speed points 1~14)
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