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Experimental Study on Sealing Performance of Supercritical Carbon Dioxide Dry Gas Seal at

High Rotating Speed and High Pressure Condition
HU Hangling, LIN Zhimin, WANG Lintao", YU Xiangyu, QIN Zheng, QIAN Jingjing, SHI Yu
(Shanghai Marine Diesel Engine Research Institute, Minhang District, Shanghai 201203, China)

ABSTRACT: Supercritical carbon dioxide (S-CO,) Brayton
cycle power generation technology has multiple advantages
S-CO,

turbomachinery generally uses dry gas seals with extremely

and huge potential for future applications.
low leakage, but the special physical properties of S-CO, have
a significant influence on the steady-state performance of dry
gas seals. Currently, the research on the performance of S-CO,
dry gas seals is mainly based on theoretical simulation, with
little experimental research support. To study the steady-state
performance of S-CO, dry gas seal under different operating
conditions, a high-speed and high-pressure dry gas seal test-rig
is established. The effects of rotating speeds, inlet pressure and
inlet temperature on the gas leakage and friction loss of the seal
are studied. And the theoretically predicted results are
compared to the experimental results. The results show that the
leakage and friction loss of S-CO, dry gas seal increase at the
higher rotating speed and the higher pressure, and decrease at
the lower temperature. The influence of rotational speed and
pressure is greater, while the influence of temperature is
smaller. There is a certain deviation between the calculated
leakage value and the experimental value, with a maximum
deviation of around 20 %. The experimental results provide a
reference for the correction of theoretical models and design
methods for S-CO, dry gas seals, so as to further analyze the

sealing performance of S-CO, dry gas seals.

KEY WORDS: supercritical carbon dioxide; dry gas seal;

leakage; friction loss; high rotating speed and high pressure
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Fig.3 System flow chart of dry gas seal bench
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Fig.5 Schematic diagram of temperature

measurement of high-pressure sealing cavity
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Fig. 6 Grid meshing on calculation domain of dry gas seal
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Fig. 7 Schematic diagram of heat exchange of sealing ring
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Fig. 8 Flow chart of dry gas seal flow field calculation
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leakage amount with rotating speed

RN FRTE MR, B JE o i s R s e 5 2, A
AL s P A T 3 R RO, R ) 14MPa I
40000r/min ()R & 218 2.36g/s, £1°4 10000r/min
R I 2 £ . [FIES o] DU sy, iR
B ERUN, 10000~20000r/min B it & A
30%, TG 7E 30000~40000r/min Fsf ¥ £ 16 & 0] 4 55
10%~15%. ¥EAMFERN, 38, P8 1K,
JBEJEE DL R 3k v 1P ) s 22 G DR e it U B 1S
14MPa I} )it 8294 8.3MPa 1) 1.8 i .

FIA B SR IR f45 5735 v AR 0 R 1)
WY, & LML AFMWER 2 P, Rl
40000r/min- J& /J 14MPa I} ()R 520 A B 11—13
Fros, &7 Ntk & v S S R AE T e an
Kl 14 Fii7s . S-CO, L 3 B3 1 28 Y 1 i shid
e, fERHMEX, EOMEBEAE, 2%
WG, O AR SERTE 127CEA, M

R2 FEEHTELLAREN

Table 2 Boundary conditions of dry gas seal
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Fig. 11 Static pressure distribution of dry gas seal
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Fig. 12 Static temperature distribution of dry gas seal
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