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Abstract: An analysis was conducted to predict the hydraulic performance of a reactor coolant pump (RCP) of SMART at
the off-design as well as design points. In order to reduce the analysis time efficiently, a single passage containing an
impeller and a diffuser was considered as the computational domain. A stage scheme was used to perform a circumferential
averaging of the flux on the impeller-diffuser interface. The pressure difference between the inlet and outlet of the pump
was determined and was used to compute the head, efficiency, and break horse power (BHP) of a scaled-down model
under conditions of steady-state incompressible flow. The predicted curves of the hydraulic performance of an RCP were
similar to the typical characteristic curves of a conventional mixed-flow pump. The complex internal fluid flow of a pump,
including the internal recirculation loss due to reverse flow, was observed at a low flow rate.
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Fig. 1 SMART reactor assembly
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Table 1 The results of the grid dependency test

c The number Head Discrepancy
B of grids [EA] [m] [%]
1 100,000 24.61 4.24
2 300,000 25.50 0.78
3 500,000 25.55 0.58
4 1,000,000 25.70 0.00
* Discrepancy = Cased— Each_case , 100
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Fig. 4 Static pressure distribution and stream lines on
the surface of the scaled-down model at a
design point
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Fig. 5 Pressure distributions on the impeller at each
blade span

400

——90% span
—=—50% span
—+—10% span

300 H

©
o
Z
e
2
g 100 f/
o
0k
-100 1 1 1 1
0.0 0.2 04 0.6 0.8 1.0
Streamwise
Fig. 6 Pressure distributions on the diffuser at each
blade span
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Fig. 7 Pressure contour and the stream lines on the
90% span of the scaled-down model at a
design point
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Fig. 8 Pressure contour and the stream lines on the
50% span of the scaled-down model at a
design point
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Fig. 9 Pressure contour and the stream lines on the
10% span of the scaled-down model at a
design point
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Fig. 10 Calculated head curve of the RCP under
the operating pressure and temperature
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Fig. 11 Efficiency and BHP curves of the RCP
under the  operating  pressure  and
temperature
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