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Improvement on one-dimensional flow model of rotor-stator

cavity with central inlet

LIN Li', TAN Qin-xue’, WU Kang®’, REN Jing®
(1. Energy-saving Technology Research Center,
School of Chemical Engineering, Fuzhou University, Fuzhou 350116, China;
2. Department of Thermal Engineering,
School of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The boundary layer entrainment mass flow of rotary disk was analyzed nu-
merically in order to improve the performance of one-dimensional (1-D) flow model of rotor-
stator cavity. The numerical results show that, 1/7 power law assumption of boundary layer
velocity distribution underestimats the boundary layer entrainment mass flow of free disk,
affecting the calculation of source region boundary position; the traditional correlations can
not correlate the numerical results of boundary layer entrainment mass flow on rotary disk
under different conditions well, affecting the calculation of swirl ratio in core region of 1-D
flow model. Correlations of boundary layer entrainment mass flow on free disk and rotary
disk in rotor-stator cavity were brought out by investigating the numerical results, and 1-D
flow model was corrected accordingly. Moreover, the corrected 1-D flow model was verified
by experiments, showing that the corrections improved the accuracy of 1-D flow model with

respect to the radial pressure difference calculation.

Key words: rotor-stator cavity; one-dimensional flow model; free disk;

boundary layer entrainment mass flow; swirl coefficient
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T4 Q/ Q T Q/ Q
45 (r/min)  (m’/h) | 4% (r/min) (m*/h)
1 1000 14.1 8 1300 33.1
2 1300 14.5 9 1500 34. 3
3 1600 15.0 10 1300 40. 2
4 1000 26.1 11 1600 40. 4
B 1300 26. 3 12 1750 39.0
6 1600 26. 6 13 1900 40. 6

7 800 33.9
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