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Study on the Correlation Between Scale Modeling Proportion
and Performance of Axial Compressor

ZHAO Wu-an',CHEN Jiang' ,REN Lan-xue®,ZOU Ji-guo®
(1. College of Energy and Power Machinery Engineering, Beithang University, Beijing, China, Post Code ; 100089 ;
2. No. 703Research Institute of CSSC,Harbin, China,Post Code; 150078)

Abstract: Scale modeling study was carried out on Stage35 and a 3. 5stage axial compressor by numeri-
cal simulation. The Reynolds number effects of different scale proportions were studied under the same
condition of ensuring the relative blade tip clearance ,and three typical Reynolds number correction formu-
las were adopted to predict the performance of single-stage and multi-stage compressors under various
scale conditions. The results show that with the reduction of the scale ratio, the compressor characteristic
line moves to the lower left. With a small scale ratio, the degree of performance deterioration increases. For
the peak efficiency and its corresponding relative flow rate,the Stage35 decreased by 0.95% and 0. 34 %
respectively compared to the prototype at a scale ratio of 0.5 ,and by 5.75% and 2.32% respectively at
a scale ratio of 0. 1. The 3. 5-stage axial compressor is reduced by 0. 79% and 0. 22% respectively com-
pared with the prototype at a scale ratio of 0.5 ,and by 3. 2% and 1.2% respectively at a scale ratio of 0.
1. The Dietmann&Casey correction formula has high accuracy and strong applicability for the performance
prediction of axial flow compressor. It has a good correction effect for both single-stage and multi-stage.

When the scale ratio is greater than 0.2 ,the relative correction errors are less than 1% .
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Tab. 2 Stage35 design parameters
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Tab. 4 Stage35 grid quality report
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20.188

A kg - s

F£3 3.5 ZESHIEITSH

Tab. 3 3.5 stage compressor design parameters
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Tab. 6 Stage35 design point Reynolds number

and flow calculation

R — & HE R B
He i) g kg - 57! /kg s
0.8353 20.58
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0.7 1.01E +06 10.08
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0.7697 0.193
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Tab. 7 3. 5-stage axial compressor design point

Reynolds number and flow calculation
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for 3. 5-stage
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