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Influences of pressure ratio and Reynolds number on flow
characteristics of labyrinth seal in

compressor stator well
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Northwestern Polytechnical University, Xi’an 710072, China;
2. Shenyang Engine Design and Research Institute,
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Abstract: To study the flow characteristics of a labyrinth seal in a compressor stator
well, numerical simulations on the performances of a labyrinth seal with inlet and outlet ro-
tating disc cavities of an aero-engine compressor was carried out. Sealing characteristics,
swirl characteristics and windage heating characteristics were studied in depth at pressure ra-
tio range 1. 05—1. 30 and Reynolds number range 100 —50000. The differences of the flow
characteristics of straight-through labyrinth with/without inlet and outlet rotating disc cavi-
ties were compared. The computational results show that inlet and outlet rotating disc cavi-
ties have obvious influence on the flow of the labyrinth. With the increase of pressure ratio,
the discharge coefficient increases, and the sealing effect grows worse, while the outlet swirl
ratio and windage heating decreases. With the increase of Reynolds number, the discharge
coefficient increases significantly, the outlet swirl ratio and windage heating decreases. At
high Reynolds number, the discharge coefficient, outlet swirl ratio and windage heating

changes slightly.
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Fig. 1 Structure of a labyrinth seal in a

compressor stator well

Xof R ML G ) df 7 25 4 E AT 3 Y TR S
R RNA ST B R AT, an & 2 BTR R oR
i B RE T, S 2k e i 1k BETE B RUALHE T
JiE e A 1. SRy Tl G T AR I 1 B [ e
HEOEE T% N1 5mm, KN Smm B4 HT
FAS AL 5B A A0 B O B R G S B LA AT
HARESN AN S8 E X T A.B.C, D AR
SAE T AL B R S 5 SO RS8O FLH
H, C, D #4508 o Bt i FVRn T .

i) #n

4]

-
-

A

B 2 fAi B (B  mm)
Fig. 2 Simplified model (unit: mm)
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