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Critical Speeds Evaluation of Turbo Pump Unit with
a Elasticring Inserted Ball Bearing

Yong-Bok Lee, Chang-Ho Kim, Hyun-Duck Kwak,
Tae-Woong Ha~, Woo-Chul Yoo

Key Words: Turbo Pump(E{ 3 H3), Critical Speed( 7] <), Elasticring( ¥4 %)), Plain Seal(% 2)

ABSTRACT

This study was performed to evaluate the dynamic behavior of turbo pump unit. The acceptable separate
margin of 1% critical speed was obtained by the use of elastic-ring inserted ball bearing, while the poor
separate margin of 1% critical speed was appeared in the case without the elastic-ring. In addition, the
results show that the stiffness and damping of plain seals give more separate margin of 2™ critical speed.
However the wear or the failure of seals could reduce the 2™ critical speed near the operating speed.
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Fig. 1 Rotating elements scheme of turbo pump unit Working temp. down to 180 C
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Table 2 Material properties of fuel and oxygen of turbo pump unit

Oxygen(LOy) Fuel(LCH»
Density(kg/m’) 1110 424
Viscosity(N-s/m°) 0.0001864 0.0001789

Table 3 Operating conditions of plain seals of turbo pump unit

LO: seal LCHx seal

Seal diameter(mm) 53 60

Seal length(mm) 8 8

Inlet clearance(mm) 0.1 0.1
Outlet clearance(mm) 0.1 0.1

Inlet pressure(MPa) 6.83 859
Outlet pressure(MPa) 042 0.80
Rotational speed(rpm) 50,000 50,000
Inlet loss coefficient 05 05
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Fig. 3 Stiffness versus seal clearance

Fig. 4 Damping versus seal clearance
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