Experimental study of natural circulation circuit
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The experiment was  performed through
experimental thermal-hydraulic circuit built at IEN.
The heat source of circuit represents the heat
dissipated by electrical resistors, through Joule
effect, that is transformed into thermal energy. This
heat generation, translates in reduced scale, the
thermal power generated in stages of shutdown or
failure, the power decay of nuclear reactions inside
vessel of APWR.

This experimental study aims to observing and
analyzing the natural circulation phenomenon,
under conditions of single-phase flow, using this
experimental circuit that was dimensioned and built
based on concepts of similarity and scale [1-2].
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Figure 1. Schematic of natural circulation circuit
and points of measurements through
thermocouples.

The behavior of the natural circulation phenomenon
was monitored by graphical interface on computer
screen. Data acquisition system allows to measure
and to monitor the evolution of the temperature in
various points through thermocouples installed in
strategic points along hydraulic circuit.
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Figure 2. Excursion of the natural
circulation flow in hot leg.

Finally, the calculus of Reynolds number allowed
the establishment for a correlation of friction in
function of geometric scales of length, heights and
cross section of tubing, considering a natural
circulation flow throughout in the region of hot leg

[3].
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Figure 3. Reynolds number in hot leg
tube.

References

[1] Kocamustafaogullari, G., Ishii, M., “Scaling
Criteria for 2-Phase Flow Loops and Their
Application to Conceptual 2x4 Simulation Loop
Design”, Nuclear Technology, Vol. 65, Issue 1,
pp-146-160, (1984).

[2] Reyes, J. N., Hochreiter, L., “Scaling Analysis
for the OSU AP600 Test Facility (APEX)”,
Nuclear Engineering and Design, Vol. 186,
Issue 1-2, pp. 3-109, (1998).

[3] Lemos, W.F., Faccini, JLH. Su, 1],
“Experimental Study of Natural Circulation
Circuit”, Proceedings of INAC2011, Belo
Horizonte, Brazil, October 24-28 (2011).



