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Abstract

The inlet and blade—to—blade flow fields of a centrifugal impeller were measured using
two—dimensional laser Dopller ancmometer in the present paper. It is shown that laser
anemometry, as a non—intrusive ancmomcter is more suitablec and convenicnt than tradi-
tional instruments in application to rotational flow [iclds, espccially to the flow within cen-
trifugal impellers which have oxily small width of flow passage. One important problem of
laser anemomecter application to rotational flows is the measurement of blade rotational
position. A method of determining blade position, called rotational mecasurement window,
was developed in the present paper according to features of centrifugal impellers. The prin-
ciple of the method is to use a ;hole window which allows transmiting laser beams to pass
only when the impeller rotates 11‘:0 positions assigned. The mcthod has some features such as
simple structure, reliable positions of measurement points and convenient applications. The
outstanding advantage of the xjncthod is that the position measurement device undepends
completely on anemometry sysfem. An impotrant problem, however, is the window effect.
With experimental study and l"?u:oretical analysis, the present paper discovered that if the
distance between the measurement volume and the window is too small, signals of window
rotational speed will enter int recciving system of the anemometer and disturb or even
submerge flow velocity s:gnals.

To climinate the window effect, the distance should be set as
possible as large or the optIcal receiving system should be properly adjusted.

The blade—to—blade pass#ge flow field of a centrifugal impeller was measured in the
present paper with the rotational measurement window. Analysis to the measurcment data
shows that, due to number of the blades is limited, the rclative velocity distributions in
equi-radius slope to suction surface in most part.of the passage ,and slopec to pressurc sur-
 face near the blade outlet. However, being compared with many other measurements, veloc-
ity profiles of the present paper are more full owing to relatively more blades of the centri-
fugal impeller.

The present paper combines thc numecrical solution of mecan stcady Navicr—Stokes
equat_ions with laser Doppler anecmometry for the first time to study the blade—to—blade
passage flow field of a centrifugal impcller. Turbulent flow ficld calculations of 2—D
straight channel, plane cascade and centrifugal rotational cascade were completed. The cal-
culation results are in good;agrecmcnt with the corresponding experimental data. It is
shown that the numerical results of calculation of centrifugal impeller flow ficld can reflect
the real circumstances, and turbulent kinctic energy and dissapition ratc can simulate
qualitatively the real distributions. The present algorithm is universal, and has good stabili-
ty and convergence. The convergent speed is comparasively rapid.

The flow governing cqt“lalions were solved in arbitrary curvilincar boundary—fitted

_l_..



grid system. The present paper} studied the effects of non—homogenecous source terms of
Poisson equations on the boundary fitting grid. A method of source term calculations was
suggested. With which, the grid fits boundary lines very well and grid generating can be
speeded up greately.
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