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Introduction: In this research a 3D thermo-
fluid dynamic simulation of an electric
machine equipped with rubber belts and
cooled by two fans has been performed
through COMSOL Multiphysics with the aim
of mapping the temperature distribution of
the whole motor, expecially on the shaft and
on the finned heat exchanger that iIs mounted
on It.

Figure 1. Electric machine and heat exchanger position.

Computational Methods: Laminar
Conjugate Heat Transfer Is the physic used
In this model. The equations for the
numerical calculation are the following:
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They describe conservation of mass,
momentum (Navier-Stokes) and energy. F
takes Into account the gravitational forces, Q
takes Iinto account the electrical heat sources
calculated through electromagnetic
simulation (Table 1). Figure 2 shows the Inlet
and outlet surfaces of the airflow In the
model.

Stator | 160 W A

Rotor | 43 W -

Windings| 990 W

Table 1. Loss values Figure 2. Inlets and outlets of the airflow

Results: Three different cases studies
have been pointed out: the first one Is
the original configuration, in the second
one a different orientation of the Inlet
alrflow and the last one In which the
topology has been modified. Figure 3
shows the streamlines of airflow that
highlight temperature distribution of the
model, while figure 4 shows the
temperature distribution on the heat
exchanger for the three different cases.
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Figure 3. Streamlines of airflow in function of temperature
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Figure 4. Heat exchanger temperature of three different cases

Conclusions: The best configuration
seems to be that one In which the slot
between the fins of the heat exchanger Is
Increased. This solution allows to reach a
good convective heat transfer coefficient
between the fins due to the possibility of
the airflow to flow better between them.
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