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Characteristics of Leakage and Rotordynamic Coefficients for
Annular Seal with Multi-Land
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ABSTRACT

An honeycomb/smooth land seal alternating with the honeycomb seal is suggested for
structural enhancement in high pressure turbomachinery. Governing equations are
derived for an honeycomb/smooth land annular gas seal based on Hirs’ lubrication
theory and Moody's friction factor model for smooth land and empirical friction factor
model for honeycomb land. By using a perturbation analysis and a numerical integration
method, the governing equations are solved to yield leakage and the corresponding
dynamic coefficients developed by the seal. Theoretical results show that leakage is
increasing and rotordynamic stability is decreasing as increasing the length of smooth
land part in the honeycomb/smooth land seal.
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Table 1 Input data for the analysis of honeycomb
/smooth land seal

Geometry:
1) Seal length(L): 254 mm
2) Seal length of smooth land(Ls) : 0 - 254 mm
3) Rotor diameter(D): 152.4 mm
4) Seal clearance(H): 0.25, 0.38, 0.51 mm
5) Honeycomb stator: b = 1.57 mm,
d = 3.05 mm
6) Coefficients of friction factor for honeycomb
surface:
€1=0.0045, ¢2=0.0023, ¢3=0.1664, c4=0.2663
7) Smooth rotor and stator land: en = 8128 x
10”'mm
Operating conditions:
8) Operating Fluid : Air
9) Reservoir pressure(Pgr): 18.9 bar
10) Sump pressure(Ps): 7.3 bar
11) Reservoir temperature(T): 300 ® K
12) Preswirl ratio(Us(0)/(R - 9)): 0.5
13) Shaft speed(w): 16,000 rpm
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