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Parameters design and 3-D modeling of small flow rate
high-speed centrifugal impeller

GAO Li-min, XIE Jian, ZHU Qtpeng, MIAO Fang

(School of Power and Energy,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; Approaches about preliminary parameters deign and 3-D modeling of high-
speed small flow rate centrifugal compressor were presented, and corresponding FORTRAN
code was developed. In order to verify the feasibility of the approaches, an impeller based
on Krain’s impeller was modeled with its camber line optimized by curvature control. The
blade of the impeller was matched with S-shaped blade of good aerodynamic performance.
After analysis of CFD results, the redesigned impeller achieved isentropic efficiency of
93. 9% and total pressure ratio of 4 794 on design mass flow rate, and the error was 0. 24 %
and 2. 14% respectively compared with Krain’s impeller. Results show that the approaches

and the code are valid for rapid impeller design.
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ture control

[1-3]
b

:2012-06-15
thttp: //www. cnki. net/kems/detail /11, 2297. V. 20130617, 0940. 201306. 1342 017. html
(2012JM7016) ; (51236006)
(1973—), , s



6 : 1343

[1-5]
. b
] H [}
’ ’ 2 ﬁZa
Krain I
) N (C'Zm/uz )\
) az ~ D
(bg /27’2 ) ’
[3.9] [3.10]
b b
( 1.2
Y ~ ) b b
’ ’ N N s
b b
. .
7] @D . . s
8 3 ( 1 )
A — x(ri.— i) ZtGr, — 1) D A ~C s c ~E .
! siny siny cos B, C.E .D
Bav Y ( ’
s T s ) (E ~H ),
b
Viss Z : ’
Woskia L, ’ ’
b
. ( 2 ) . 0_3” —
+ Shroud path
m i ] "
b, = 2
72 ) 7, (2) 025 =l
2 Com | 4TCVy — — =1 E G
pecz ( : Sll’lﬁg > | QO Control point = l;;
‘ S|& F
7719‘02 s Com s Lo N B
0.20 - _— E
N . S B
0.15 Inlet D
[7] ‘823_ i Extent
D o
- = o
0.10 - A B (
, [1-2,8]
; - L1 ; L ; ]
s -0.10 -0.05 0 0.05 0.10
Wiesner :
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Table 1 Impeller’s initial design parameters 0r
Tlh/ 7’2/ Clm/ n/ m/
rotor TCrotor
mm mm  (m/s) (r/min) (kg/s) 7 o
45 200 120 22363 4.0 0.92 4.7 ?’::
@
£
Table 2 Part of 1-D design results E
Tls/ ﬂh/ ,Blh/ bz/ 7 a/ ,823/
mm ) ) mm (@) (@) R S I R R
111.7 24.65 48.7 12.55 22 17.1 64 D o _0‘4 _Oﬁ 08 0
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