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ABSTRACT

Korea Aerospace Research Institute is performing 3 stage transonic axial compressor development program. This paper
introduces design step of the compressor, the performance test results and its analysis. In the fore part of the paper, aerodynamic
process of the 3 stage axial compressor is presented. To satisfy both of the mass flow and pressure rise, the compressor should
rotate at a high rotational speed. Therefore the transonic flow field forms in the rotor stages and it is designed with a relatively
high pressure rise per stage to satisfy its design target. The compressor stage consists of 3 stages, and the bulk pressure ratio
is 2.5. The first stage is burdened with the highest pressure ratio and less pressure rises occur in the following stages. Also
it is designed that tip Mach number of the first rotor row does not exceed 1.3, while the maximum relative Mach number in
the rotor stage is between 1.3~1.4 to increase the compressor flow coefficient. The final design has been confirmed by iterating
three dimensional CFD calculations to verify design target and some design intentions.

In the latter part of the paper, its performance test processes and results are presented. The performance test result shows
that the overall compressor performance targets; pressure ratio and efficiency are well achieved. The stator static pressure

distributions show that the blade loading is gradually increasing from the downstream of the compressor.
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Fig. 1 Meridional View of 3 Stage Axial Compressor

Table 1. Brief Specification of 3 Stage Axial Compressor

&=7| gsol

KARI 3t HP %7
4 TAEE 5 3¢
At 2.5
TYEE 34 %
4% 77 9.9 ke/s
S| & 20,000 rpm

A A (Sizing) % 32+ AAl= Concept NRECAFO A 74
U5t Axial W AxCentE T3}t @@ Axial WollA] 12}
A AAE SET T dFlA HAIEEE FFHF7] $iskd
U QHHZAIGV) & viAIst e, 7 o] fedH]&= 1.3~
147} H=5 dAste] F el 2,658 7HAA €t
o5t o] ket 1o]4to] B whgell Wel RalE
st o Y 1o YX|A]7]= MCAMulti Circular
Arc) oo ® A5l on, Hojd i 2ol nishprt of
0.80]7] W&ol DCA(Double Circular Arc) HE]o] 2dL
2833k o] % AxCent® HA dlolElE Fasto] G7Y
g 2 A= T2 dHE=E s AAskI AA Al &
e 3eHRE I Foph FrbekesE W v (Stage
matching)dlo] 9F 84 %9 §-&2 /A== 3o, Aol
o] HX|Zk(Stagger Angle)®| W3lo] wE whd wiA
(Stage Matching)o] we} 2|l 86 %2 282 712 4 I =
5 AAZF =ek 2R F5719] ARRE Table 13} Lt

AAE =710l sl 33 CFDE =3gsto] Al Hofl 1
M o2 AAE HEokalt. AR Turbogrid vilE: ©]&
sto] 1009k 7S] Hexa+Tetra FE|S] AXAE /3%
t}, CFD 84 CFX vil o]-gsto] =845t 3len, o+ A
272 t7] e A des #9001, &4 AAx
Aoz Ao wpHto7b AARRS 2hon vhE AL
= TR I A FA A BAHS
Stage 275 AMESIGIT), Fig, 2= AAHA 50 % AW

SHIAME M4, H6=, 2011

e
o
>
ook
il
52
-4

Mach Number
5

1
' 50% Span

11

} 08 A\ .

i 0.4

Mach Number
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Fig. 3. Total Pressure Distributions from CFD Results
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Fig. 7. KARI Compressor Test Facility
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