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Motivation

The automotive industry faces technological challenges to improve its sustainability under the pressure of economic and environmental requirements.
One of the most cost-effective ways of reducing energy costs is through the implementation of energy efficiency measures. Typically, paint-shops
include the most energy intensive processes in a vehicle assembly plant (Fig. 1). They consume both electricity and fuels to drive the different
equipment (e.g., fans and pumps), to dry and condition the air in the painting line and to oxidize the Volatile Organic Compounds (VOC) in the exhaust.

Objectives

To assist in the promotion of energy efficiency in paint-shops of vehicle assembly plants, a 0D model that
simulates the network of thermal equipment in paint and cataphoresis facilities is being developed and is
presented in this work aiming to provide a tool for the simulation of this part of the industrial plant.

= Paint
o Since one of the most important energy consumers is the VOC incinerator, which generates process heat and
Assembly helps controlling the emissions of such components, its operation is modeled with more detail, using a

Computational Fluid Dynamics (CFD) model. This results in a set of accurate simulations which will then be
Total Energy integrated with the global simulation model of the peripheral equipment network that assures the correct
operation of the paint-shop.

Fig. 1 — lllustrative breakdown of the energy 1 N€ model pr_esented in this work is being developed and tested for a real paint shop in a vehicle assembly
consumption in a vehicle assembly plant plant located in Portugal, EU27.
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- Incinerator of VOC (Fig. 3):
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* Discrete ordinates method to model radiation Conclusions
Numerical Model: This work presents first simulations of the
« Ansys/Fluent 2022 R1 equipment network of a paint-shop located in
a vehicle assembly plant. The model is being
Fig. 3 — Section view of the TRI * SIMPLE developed and validated and will allow a
» Second-order discretization detailed description of the process, assisting in
Cofimmncindopor the promotion of energy efficiency measures.
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