53 BT B o X @ K F F R Vol.53 No. 7
20194E 7 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jul. 2019

DOI. 10.7652/xjtuxb201907005

P %8 I T 1) B X 5 0 11 74 1 48 11 15 RE BY =2 i

ey, EEE . XRRAT, A, R
(V9223838 KA REVR 5 3h ) TRE2#Bg, 710049, P§4%)

a%*

FE. AR TR R3S R G Fe i ) 6 F R LI L 3 3 R R ALR AR AR B S R A R
YEHR AR F, B KI5 Numeca MR MAI L S0 F . FR TR M5 A 4 0,
0.15.,0.3.0.45.0.6.1. 2 mm B E4HAL LG TAE, IREREN . METRARE KX, &
HHARELEFIAECELEE EXESEL TR EHMABRETERRELR MRS S EARKEILN
TALK Zrt TR ARG ALV A RO H a5 AT A BRAA —E XA, B —rF W E TR
AR Eﬁ*ﬁc?ﬂkﬁ%%\}k ST HRZ AT RE RS A % 0,0.3,0.6 mm & 4] 7
MR AT T AR 6 R LA L 4 R BT R B @ B @, T B R A T 3 B Y R K
R, ﬂ‘?’é%‘“‘f‘ﬁ%& AR 8 7 H IR A e 3 F R @ A IR R IR A @ ABAR T K 6 R S |
VG AT TR R a3 e, B BRI RGKER S EAG Y mmE KR RE T ARSE
BT Y AR TR LR TR R, P A BT R A TR AR T .
KW . B H A RS AL oF TR B R IR BE AR
PESES: TKI X#AREHD: A XEHS: 0253-987X(2019)07-0030-08

Influence of Impeller Tip Clearance on the Performance of Centrifugal

Refrigeration Compressor

HE Xiaoxi, GONG Wuqi, DENG Junjie, LI Jing, LIANG Lu

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; It is of great value to study the influencing mechanism of tip clearance on the
performance and flow behavior of centrifugal compressor to improve the efficiency of compressor
stage. In this paper, a centrifugal refrigeration compressor is taken as the research object. The
performance of the compressor stage with tip clearances of 0, 0.15, 0.3, 0.45, 0.6 and 1. 2 mm
is studied by the combination of experiments and Numeca numerical simulation. The results show
that with the increase of tip clearance, the stable operating range of compressor becomes
narrower and the stage efficiency and pressure ratio decrease; the performance decline of
compressor stage is linearly related to the increase of clearance. Also, the influence of tip
clearance on the performance parameters of compressor is related to the value of flow coefficient,
and the smaller the flow coefficient, the faster the performance parameters decrease. The
influence of tip clearance on impeller runner is analyzed when the tip clearance is 0, 0.3 and 0. 6
mm. It is found that in the circumferential section of the impeller runner, the leakage flow in

clearance will form a low-speed zone at the cover side of the impeller, and diffuses transversely
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along the blade height and the cover side. With the extension of meridian runner of the impeller,

the leakage flow will diffuse to the pressure surface of adjacent blades. With the increase of tip

clearance, the influence of low-speed zone caused by the clearance leakage flow on the flow field

in the blade passage is intensified. The mixing of low-speed zone and main flow leads to the

diffusion downstream, resulting in the increase of energy loss in the main flow of the impeller, as

well as the decrease of blade load and the decrease of the impeller’s functional force

Keywords: centrifugal refrigeration compressor; tip clearance; leakage flow; numerical

simulation
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