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Stage Matching Improvement between Impeller and Diffuser
in a Centrifugal Compressor by Applying Flow Cut to the Impeller
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ABSTRACT

This paper presents a series of performance and stability assessments procedure of a centrifugal compressor in a micro gas
turbine by applying flow cut method to the impeller stage. Numerical simulation results revealed that the impeller stage in the
compressor has a high flow capacity compared to the diffuser stage. It leads to flow recirculation and corresponding flow
blockage near the trailing edge of the impeller. It is assumed that such a flow structure deteriorates the stability characteristic
of the whole compressor stage. Based on one dimensional analysis results, flow cut method has been applied to the impeller
to reduce the flow capacity. The flow cut method appeared to be effective to reduce the flow capacity and improve the flow
stability inside the impeller. The amount of flow cut height was found to be 10~15% of the impeller height along the

meriodional direction.

7|s4Y n F=7] 88 (Compressor efficiency)
p A% (Density)
A S92 HA (Flow area) r 2] S (Radius)
b U7} 0] (Blade height) g &% (Flow angle)
C )&= (Absolute velocity) B, 27121 (Blade angle)
c, Aetd]d (Specific heat at constant pressure) o n|71g A<= (Slip factor)
h Algts] (Enthalpy)
h, 221 (Rothalpy) SsHAX}
i, ] QA (Incidence angle at tip)
k B]gH] (Specific heat ratio) 0 A (Total condition)
MR }slg: H] (Mach number ratio) 1 H@le] ¢ (Impeller inlet)
P o8 (Pressure) 2 AHly &+ (Impeller outlet)
R Z1AA4: (Gas constant) i 5 JdEZu A (Isentropic condition)
RPM  =7| 3]A4 (Rotating Speed) m B#ZE (Mean value)
T L% (Temperature) P F & % (Primary zone)
U d=7] 3)HLEE (Rotating Speed) d@e] § (Impeller tip)
w A4% (Relative velocity) 0 HAA98F (Circumferential component)
* Sl a- A1 35724l (Korea Aerospace Research Institute)
T WAIAA}L E-mail : electra@kari re kr

The KSFM Journal of Fluid Machmery Vol. 22, No. 6, December 2019, pp.62~69(Received 14 Aug. 2019; revised 01 Nov. 2019; accepted for publication 18 Nov. 2019)
62 SRSHDIHEE =2E: M22d, M6, pp.62~69, 2019(=28 =LA} 2019.08.14, =24FUXE: 2019.11.01, MAIA2LX}: 2019.11.18)



2= Flow cut M

x
|

b
oft
N
N
[
i)

(T

Aol FGA AR 9 g5
2 el ik, Bzt
A 280l He ddd=719 73
H HaA7E AL = SRR o

Ao ARl g4l ute} ¢1%7|7 B4 A
o] H7] 2ol U457 -8 A7E ARt
Qe shqo] Wlol BFEAE 85t
o A A3 Aol wele)
ATt %719 £8Wt BAw
g oty 3lE EAJo] o435t Ao7 o

or=

=
)
o
il
i
5,
e oo

2

N
N
o
oo

r o

J
N

=]

p‘L
di &g
= 2 o

S
Sl
=2
>
)
Ho
[0}
N

©
-
o
oM,
Ho
<2

.S
o
o
= rr

> rlr 2 o |y oo
> T
©
me

P
il

2
i—“,
N
10
ol
fifo
A

i

v
Iz 2
$0 2 gH

r—g

oo Lo

vl
2

P & H71F(Wedge) HF-A+= UFA &
oflxo] ZFJo] W] e, dde] St AJFfeFol
AG5HA M= A] o2 T A A2 Al 4E7]9] 89
o] IA WAL s, 23| HQlelA UFAE AHE
i ET} o] AL gt ol oF%7] A TAolA
A -tFA 7] dujo] AH-s] o]FAHE=A] FlE
Zart ek 2 Aolde 24F 7taEYlo AR =

AEE7I gk A de)-tFA 1k AA-55F iAol "HBH
AEsL, 457] @ 45 M-S $1gt Flow cut WS

H.

283 dH A A WS Agstaak g,

N
e

. gy 2=

& AFollal= vto] 22 ZEAEN] AR o2 {3 Jeteat
AF] P300RX Rde] -85 4=%71E do s 319l

o &
FFFEFATANAE 2 %

AR 3t A
A ssigo0, o) ol WA 100,

of sjzceolA] 25l oIF Bk Bl A%
S ek Bl 571014 BABH=A] Belsy] Sistol
Q127100 o) 1349 £ % O
el e W 4t

.'..
%
ol
—_

\Ll

=
012 §9) CADIIlR 45T, W ol W
223t & 0]& Concepts NRECAFS] AxCentZ HAM%
7141} Fig, 12} Zo] 339l 1S TR, o] B

s=RMD A =28 H22d, Me=, 2019

QEl—C|2EX 7te| o=l 7§M

Qe

ol

H% o) =3 7]

U= F9 FAAHEE Table 13 2t
-

[7 S

V<29

W g

-

Fig. 1 3D modeled view of Jetcat RX300 engine compressor
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Table 1 Main geometric parameter of the impeller

Parameter Value Parameter Value
i 8.5 mm b, 6.35 mm
Ty 35 mm By -71.2°
v 45 mm B 20°

2] TAst= 25 HolA =8 SIS Table 2

o e,

Table 2 Measured data at the maximum thrust

Parameter Value
Ty 288.15 K
P 101,325 Pa
RPM 102,000 rpm
m 0.53 kg/s
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Table 3 Performance parameters for flow cut impellers
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