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Model and method  

Fig. 1  Model and method of the paper 
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Fig. 1 reveals the process of extracting flow channel features, constructing theoretical 

models, and CFD models for the liquid floated gyroscope. 
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Major results 

Fig. 2  Temperature and flow field in the annular space 

Fig. 2 shows the temperature and flow field distribution in an annular space under 

different clearances and roughness conditions 

(a) temperature field and flow field with h=0.5 mm 

(b) temperature field and flow field with re=0.16 mm 
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Major results 

Fig. 3  Variation of oil velocity and drag torque with roughness feature parameters 

(b) roughness density ε (a) roughness height re 

Fig. 3 shows the effect of wall roughness feature on the dynamic characteristics of the 

floating oil, and roughness feature parameters include roughness height re and roughness 

density ε 
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Conclusions 

1. Two-dimensional flow-heat coupling models of the annular fluid domain 

inside LFGs were established.  

2. The clearance effect has a greater influence on the drag torque than the 

viscosity-temperature effect, and the torque first increases, then 

decreases, and finally tends to be stable with the increase in the clearance 

size. 

3. The roughness of the channel walls significantly affects the oil dynamics, 

and the effect of roughness height on drag torque is greater than that of 

roughness density. 
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