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Abstract

The supercritical carbon dioxide Brayton power cycle system has attracted worldwide attention
due to its high efficiency and compact structure. Labyrinth seal is one of the non-contact sealing
forms in the rotating machine of the cycle system. The sealing performance determines the effi-
ciency and safety of the system. In order to study the leakage characteristics of the labyrinth seal
structure in the supercritical carbon dioxide system, the prediction capabilities of two iterative
calculation models and two fast calculation models are evaluated, based on 27 groups of experi-
mental data of the labyrinth seal structure. The applicable scope under different structural para-
meters and thermodynamic parameters are shown.
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Figure 1. Schematic diagram of experimental loop
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Figure 2. Schematic diagram of labyrinth seal structure
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Figure 3. Schematic diagram of flow channel of labyrinth seal structure
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Table 1. Structural parameters of the labyrinth seal
= 1. SRS

Sz 1 SAL A BT 2 Sh R 3 Sh R 4 SHRRAE
W N 5 5 5 5
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1A E B Cr (mm) 0.2588 0.3868 0.24085 0.20005
FEke L (mm) 2.9362 2.965925 0.982725 1.967125
Wi % ¢ (mm) 1.03474 1.03394 1.01356 1.03546
WA A 30° 30.1498° 30.1891° 30.2485°
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Figure 4. Conservation of differential fluid energy
on a streamline [9]
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Figure S. Comparison of models under different pressure ratio parameters
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Figure 6. Comparison of models under different upstream stagnation pressure
parameters
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Figure 7. Comparison of models under different L/Cr
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