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Abstract

There are many factors that affect the performance of aero-engine, among which the change of
compressor blade surface roughness caused by scaling is the representative one. The change of
blade surface roughness directly affects the change of effective flow area of air passage, and then
causes the change of supercharging capacity, efficiency and flow capacity. In this paper, the flow
field simulation technique is used to study the performance variation of compressor under dif-
ferent blade roughness. The results show that when the blade roughness decreases, the compres-
sor boost ratio and efficiency increase significantly, the shock wave intensity on the blade surface
decreases, the total temperature decreases, and the overall performance of the compressor im-
proves significantly.
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Figure 1. Sand roughness model
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Figure 2. View of blade profile
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Figure 3. The effect of different roughness on compressor characteristics at 100% rotating speed
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Figure 4. The effect of different roughness on compressor characteristics at 90% rotating speed
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Figure 5. The effect of different roughness on compressor characteristics at 80% rotating speed
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Figure 6. The influence of different roughness on shock wave on blade surface when rotating speed is 100%
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Figure 7. The influence of different roughness on the shock wave on blade surface when rotating speed is 90%
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Figure 8. The influence of different roughness on the shock wave on blade surface when rotating speed is 80%

8. TEIHEKEBE XHE IR 7y 80%HTAT 5 R E HUK HI =20

BE & I RIERLRE BE A B AIC, i SR T BE 5 R A A J8/N[13], BEEEBE Bl ik, 2Rttt
FERIHE, BEEE A AR BE 2 98D, BUEM 3R TH 1 SR A A FIFE B 1 BRI

K9, K10, B 11 53l T 100%. 90%- 80%3E i1 4 18 AN [ KEL RS B TR 3t 3 v i 3 D A IR 1K) 4
ARG DL H AT, I TS SR b AR O, T e TS K 52 3 B R B FAT o B T R
FHBE R PR, AN AT RN, NS ML EL AR A R, D RR AR A K, I R TP 1
TR SZ R AT A BTN, i 2R T A T P AR AR s S8 AP JE 308 B8 1y TR AR IR YL/ - o o T Tk B A1 A
U o

Absolute Total Temperature (K)

(@) ks = 2e—4 (b) ke = 2e5 (©) ks = 1e=5

Figure 9. The influence of different roughness on the total temperature on blade surface when rotating speed is 100%
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Figure 10. The influence of different roughness on the total temperature on blade surface when rotating speed is 90%
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Figure 11. The influence of different roughness on the total temperature on blade surface when rotating speed is 80%
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