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Abstract

A certain type of integrated reactor adopts the partially integrated arrangement and the whole
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natural circulation design which the spiral-tube heat exchangers are internally installed and can-
cel the primary pump. Based on above reasons, the reactor’s structure and driving force are quite
different from traditional commercial pressurized water reactor. In this paper, Star ccm + 10.02, a
commercial computational fluid dynamics software, is used to analyze the natural circulation
characteristics of this integrated reactor. The results show that driving force caused by the height
and density difference of the coolant in the hot and cold sections can match the resistance inside
the reactor. The pressure drop of the lower core support plate accounts for about 12% of the total
pressure drop in the primary loop, and the upper plenum pressure drop accounts for about 30%
of the total pressure drop in the primary loop. The maximum flow velocity of the coolant in the
reactor is about 2.2 m/s. The highest flow velocity located in the drain hole of lower core support
plate. The core inlet flow distribution is even, with the maximum flow distribution factor of 1.05
and the minimum flow distribution factor of 0.93.
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X e E S AU HE(CARR)ZEAT 1 H AR TE IR RS 73 M 7[Rl 45 R AT X L, ik 7 CFD J3iEH T 404
HEE MBI R PTEENE. 7 )I[10]H KA CFD J7ik 404 1 3 B ARG S S, JF R I HES N &4
BLECAS), f/NRE S BC 4 0.93.
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Figure 1. Schematic diagram of reactor structure
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Figure 2. Diagram of the reactor calculation model
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Table 1. Calculate input parameters
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Figure 3. Grid diagram of overall calculation model
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Figure 4. Grid diagram of guide tube zone
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Figure 5. Diagram of coolant density distribution in symmetrical section
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Figure 6. Diagram of reactor streamline
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Table 2. Proportion of pressure drop for each part in reactor
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Figure 7. Diagram of core inlet flow distribution factor
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