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® Evacuated containment of small modular reactors (SMR) ® V/alidation of the calculation with RELAPS5 results
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v'Condensation performance was evaluated by mathematical
model
- Non-condensable effect was considered

I\/Iethodology ® Effect of the non-condensable gases

® Calculation flow chart A

| 1 1 |
1200 1800 2400 3000 3600
time [s]

Condensation HTC (Upper area)

v To calculate the condensation rate, condensation heat transfer coefficient (HTC) 10
was determined by using Dehbi correlation.

v The condensation rate can be calculated by heat transfer rate of condensation

v Calculation was proceeded until 3,600 second of simulation time, and
condensate level in containment were compared with that of each gases case
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Rpenbi = 0.1BSD§(p“,. - pm)(p b °°) ; ln( — v . . _
u W, o) (Too — T,y The condensation area was decided as 10% of containment wall area.
v’ Xenon had the largest HTC, followed by CO, and air.
v This is because density difference between the non-condensable gas and
steam caused mixing behavior which makes condensation efficient.
Qcona = hAcona(Teo = Tw) v Therefore, the Xenon had the largest HTC between the non-condensable

gases
Conclusion

Mass of condensate Water level v This study evaluated the condensation performance of evacuate containment
[E+1 — Ltc+""5o+§a when non-condensable gases fill up the containment using mathematical method.

PiAecs The condensation HTC of the non-condensable gases were lower than that of
the vacuum, but it had not significant effect on the condensation rate. Between

Mass of steam the gases, the xenon had the highest condensation performance because of

Heat required for condensation

Condensation rate
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mitt = mi —m?,, ; + mt - dt their high-density-difference with steam. The results show the feasibility of the
gas filled containment, and it could be a cost-effective on SMR design.
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