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Transient behavior of cryogenic thermosiphon
working with R14 and nitrogen mixture

o1 432

Jisung Lee™

Abstract: The operational temperature range of
thermosiphon is generally limited from the critical
point to the triple point of the working fluid to
maintain two—phase state. Thermosiphon with mixed
working fluid has a potential to widen the
operational temperature range. In this study, the
physical behavior of mixed working fluid during the
transient operation of thermosiphon was analyzed
with temperature-mole fraction diagram. The
condenser and the evaporator temperature variations
were explained by the dew line and the bubble line
of the mixture. It is encouraging that the
thermosiphon operation commences early with larger
fraction of high boiling point component, but the
temperature gap between the condenser and the
evaporator due to the separation of two components
has a negative effect on the efficient cool down
process.

Key Words: cryogenic thermosiphon, mixture,
transient operation, T-x diagram.
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Fig. 1. Temperature span between the critical

point and the triple point for various fluids.
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Table 1. Properties of working fluids.

Critical point Triple point

temperature| pressure |temperature| pressure

CPyqf 2275 K 375 MPa| 895K 0.64 kPa
Noj 1262 K {339 MPa| 632K 126 kPa
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Fig. 2. Schematic diagram of experimental apparatus.
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Table 2. Mixture composition.

Case Nz mole fraction (mass fraction)

1 25.9% (10%)
2 35.7% (15%)
3 44% (20%)
4 51.2% (25%)
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Fig. 4. Cool down history of thermosiphon (N2 mole
fraction 25.9%).
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Fig. 5. Concentration movement of mixture lquid
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evaporator.
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