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Abstract To satisfy the needs of performance prediction of cryogenic loop heat pipes, a transient
numerical model for cryogenic loop heat pipe with an auxiliary loop wes constructed based on the
working fluid distribution, thermal state variation, flow and heat transfer characteristic in key com-
ponents of cryogenic IooF heat pipes. The heat transfer performances with a fixed auxiliary heat load
were simulated and analyzed. The simulation results were compared with that of the experiments to
verify the reliability of the model. The distribution of the working fluid and its thermodynamic state,
as Well as the path of thermocynamic processes, were analyzed under the steady state operation. Ac-
cording to the simulation results, it wes pointed out that the correct statement of the third service-
ability condiition related to the |IGIUId lines, which was usually expressed in the literature as that the
working fluid should be sufficiently subcooled, wes that the viorking fluid could not be superheated.
It means that the coexistence of saturated liquid and vapor phases in liquid lines can also satisfy the
requirements of the third serviceability condition and maY be more conducive to the stable operation.
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Fig. 1 Schematic diagram of CLHP with an auxiliary loop
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Table 1 Basic parameters of CLHP
[ X Imm 13/11 X50
| X Imm 11/4x30
[ X I/mm 1/1 X25
| X Imm 18/16 X12
[ X Imm 13/11 X35
[ X Imm 11/4x30
[ X Imm 1/1x25
[ X Imm 18/16x20
/ X Imm 211 X700
[ X Imm 211 X600
[ X Imm 2/1 X700
/X Imm 211 X700
/ X Imm 2/1 X260
ImL 537
~m 1.0
1% 55
| m2 5x10-
19 29
Pys = 2.1 MPa
rdh=290 K 7ik =35 K
s=240 WK
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Fig. 2 Time-history curve of primary evaporator tem-
perature
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Fig. 3 Time-history curve of secondary evaporator
temperature
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Fig.4 Effect of primary heat load on the system op-
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Fig.6  Changes of thermo dynamic state in CLHP
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