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Abstract — Vacuum Pressure Impregnation (VPI) is a process that enhances physical properties by coating some types
of epoxy resins on windings of stator used in large rotators such as generators and motors. During vacuum and
pressurization of the VPI process, resin gas is generated by vaporization of epoxy resin. When the tank is opened for curing
after finishing impregnation, resin gas is leaked out of the tank. If the leaked resin gas spreads throughout the workplace,
there are safety and environmental problems such as fire, explosion and respiratory problems. So, exhaust system for
resin gas is required during the process. In this study, a case study of exhaust efficiency by location of vent was conducted using
Computational Fluid Dynamics (CFD) in order to design a system for exhausting resin gas generated by the VPI process. The
optimal exhaust system of this study allowed more than 90% of resin gas to be exhausted within 1,800 seconds and
reduced the fraction of resin gas below the Low Explosive Limit (LEL).
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Fig. 1. Overview diagram of VPI process and fume problem.
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Table 1. Composition of HER-100 resin

Substance name Common name CAS number  Ratio (%)
Hexahdro-4-methylphthalic anhydride 1,3-isobenzofurandione 11070-44-3 60%
Diglycidyl ether bisphenol F epoxy resin ~ Oligomeric reaction products with 1-chloro-2,3-epoxypropane and phenol ~ 9003-36-5 40%
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Fig. 2. VPI tank: (a)tank components; (b)structure and front/top-section views.
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Fig. 3. Mesh of VPI tank.
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Table 2. Mesh statistics and quality

Statistics
Nodes 292,478
Elements 1,526,350
Quality
Mesh Metric Skewness
Min 3.6344e-009
Max 0.84765
Average 0.23174
Standard Deviation 0.12201
Mesh Metric Orthogonal Quality
Min 0.15235
Max 0.99396
Average 0.76674
Standard Deviation 0.11994
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Table 3. Properties of fluids
Fluid Density (kg/m?) Viscosity (kg/m-s) Molecular weight (kg/kmol)
Air 1.225 1.7894e-05 28.966
1,3-isobenzofurandione 6.7375 7e-06 166.17
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Fig. 4. Geometry including additional Vent C under out tank.
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Table 4. Boundary conditions for 6 cases
Inlet Outlet
Gauge pressure : 0 PaG  Gauge pressure : -2452 PaG
Case 1 Vent B Vent A
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