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Abstract

One of the main functions of the Integrated Head Package (IHP) in the reactor is to provide cooling
for the Control Rod Drive Mechanism (CRDM) magnetic coils. This is realized by the four axial fans
connected to the ventilation tubes of the CRDM cooling shroud. Under normal operation condition,
only two of the four fans work. It is required that the IHP cooling system should keep the magnetic
coil temperature below 200°C in the design specification. This is achieved by ensuring that the av-
erage flow velocity around the CRDM coil assembly is above 15 m/s and that the minimum flow
velocity at any location on the outer surface of the coil assembly is not less than 9 m/s. The main
purpose of this paper is to study the flow characteristics of the IHP cooling system under various
operating conditions. The CFD method is used to obtain the flow field and temperature field in the
IHP and to support the rationality of the IHP design.
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Figure 1. IHP cooling system schematic
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Figure 2.The overall IHP model and the simplified CRDM model
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Figure 3. IHP fan position configuration
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Table 1. Velocity results for various fan conditions
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Figure 4. Flow streamlines of the air flow field inside the IHP
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Figure 5. Operating total pressure and flow velocity of CRDM
coil area
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Figure 6. Temperature contour on the surface of the coil assembly
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