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Experimental Study and Numerical Calculation on Density Lock
for Self-Equivalence Startup

CHEN Wei, YAN Chang-qi, GU Hai-feng
(College of Nuclear Science and Technology ., Harbin Engineering University, Harbin 150001, China)

Abstract: Based on the passive residual heat removal system (PRHRS) with density
lock, the validity of self-equivalence startup for density lock was proved by experimental
study. It is shown that the cold-hot liquid interface will move up or down because of the
unbalance pressure between the PRHRS and primary loop during the startup process
when the primary mass flow is close to the balance flow, which will make the gravity
pressure difference in PRHRS become lower or higher, and the cold-hot liquid will be
balance in new position. Finally the density lock starts up by self-equivalence, and
PRHRS is separated from the primary loop. The Matlab code was used to analyze the
startup characteristic of the density lock, and the process of self-equivalence startup for
density lock was proved reasonable and effective. The numerical calculation results
agree well with the experimental data, and the code is well to analyze the transient phe-
nomenon during the self-equivalence startup process for density lock.
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Fig. 1 Sketch of PRHRS
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Table 1 Location of thermocouples in low density lock

B AbR/mm || 45 AAR/mm || 45 AR /mm
1 164 6 289 11 414
2 189 7 314 12 439
3 214 8 339 13 539
4 239 9 364 14 564
5 264 10 389
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Fig. 2 Mass flow rate of PRHRS

during self-equivalence startup
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Fig. 4 Flow analytical model

for experimental apparatus
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Fig.5 Numerical simulation on mass flow (a). temperature in low density lock (b) and

temperature in up density lock (¢) for PRHRS during self-equivalence startup
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