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RESEARCH MEMORANDUM

EFFECT OF VARIOUS BLADE MODIFICATIONS ON PERFORMANCE OF A
16-STAGE AXTATL-FLOW COMPRESSOR
V - EFFECT ON OVER-ALL PERFORMANCE CHARACTERISTICS
OF A 20-PERCENT REDUCTION IN SOLIDITY OF THE
FOURTEENTH THROUGH SIXTEENTH STAGE ROTORS

By Arthur A. Medeiros and James E. Hatch

SUMMARY

In order to evaluate the effects of a solidity reduction in the exit
stages of a multistage compressor, the solidity in the fourteenth through
sixteenth rotors of a 16-stage compressor was decreased from 1.28 to 1.02
at the mean radius. The solidity reduction was achieved by decreasing
the number of blades in each row from 170 to 136, a total decrease of 102
blades.

Comparison of the over-all performance of the compressor having
reduced solidity with that of the compressor with the original solidity
indicated that the decrease in exit stage rotor solidity resulted in
slightly improved performance. The peak efficiency was increased by 2
to 3 points at 50, 65, and 80 percent of equlvalent design speed. The
changes in peak efficiency at other speeds were within the accuracy of
measurement. The maximum weight flow was increased slightly (1 to
3 lb/sec) at all speeds except at 75 percent of equivalent design speed

at which the weight flow was decreased about l% pounds per second. The

surge limit line was practically the same for both compressor config-
urations for speeds at which surge points were determined.

INTRODUCTION

The cost and weight of axial-flow compressors used in aircraft
engines can be reduced by decreasing the number of blades required to
obtain the prescribed design performence. The attainment of higher
stage-pressure ratios than those currently in use will result in fewer
stages for a given over-all pressure ratio and, hence, in the desired
savings in weight and cost. With any given stage-pressure ratio, further
reductions in weight and cost, however, can be obtained by the use of the
lowest solidity required for the flow geometry to be used.
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Abstract
!

The performance of a l6-stage axial-flow compressor, in which the
mean-radius solidity was reduced from 1.28 to 1.02 in the fourteenth
through sixteenth stage rotors was determined. The performance of this
modification was compared with that of the compressor with original
rotors. The reduced solidity resulted in slightly improved performance.
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