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Fig. 3 The principle of wedge diffuser
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Fig. 7 The characteristic performance curve of original diffuser

and wedge diffuser
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The characteristic performance curve of wedge diffuser
and single arc diffuser

10 FIE 11 235045 T BRI 5 R 50% Ak
YRS ThBF R A AR A AR AR I . AT AR,
0 P 3 TE R T TR I 1) 30% F07 BEAL T4 B EE
DI H—FEAE R s Ay O, (4537008 A 28 T
AR/, I AR 2 B P A B B, IE 2 ol T URTE IR
4530 30% WAL E T 4h B3 B, B 1 8 M TS 2R fR
DA H L, X W] RERE R o 3 eds i P ad 1, BB 5T T 4
TAEY IKEIZL, S EY AR5 B R A RS A R 5
i, AT BEAF TR B AR L 7 2R B AY 0 B, AAT S0 5
DALY TERE

Fig. 9

4% B4

1.8!
1.6

14
1.2

B 10 BN 50% ItESiMMEELE
Fig. 10 The isoline of Mach of 50% blade height of single

arc diffuser

Wxyz(m/s)
500

400

300

1M BEEN 50% ItER&E
The streamline of 50% blade height of single arc
diffuser

Fig. 11

P12 g5 7 SR IR A W H g T ) AR PR 9 £k 4 [
13 25ty ik P W g T e s 201 [ Tl R Ze D0 A ik A i
AR Ry R4, IR B B is e WA BRI BLIE, AR
FIR WAL 28 6 RT A Y, I T D T B IR T R, A
Iy W TR ST i 5% 45 0 3 ) o X7 L H /N T LAY A
D438 5 I Fy T 7 T 2 18T 30% 5% K 22 Jig , W 4 s 6 2 [m]
K,

NI P 2 THT 5 s 2 11 [ R T DA H W T e L 7
AP T I T SE NS 2, W T 2 T Sl P kA 7 L T
PR AL, H AR AL R 713 ), BT BT k)
T A2 I 7 T U B RS2, A 30% 5% KT o ) L
DA IR, —EREFIESL. BERE, HRIES
T TH 7 BRI R A0 AN ST B, 5 B A AR XA
ARG RN , IR 0 B T SR EE DX A H B, AT 2
Wi ¥ M



SR A5 MR RS B B PERE S B

=N

e

L T oy
(b) EHE
12 HEMITARERRALE
Fig. 12 The limiting streamline of single arc blade surface
400

MG
(a) W% 77 00
RIS T =

200

B 13 RIMItHREBESD
Fig. 13 The distribution of static pressure of single arc blade
surface

Pl 14 45 T VG ER [R 9Y AR A CC3 M4 A9 4%
B H A AT SRR A 2R, O AURFE AL, 1 AURALIE
fiE, MIEHRAE H, DCHC R I T i B0 AL,
Hork B Eas Ay T BO 2] TR, BRI B IR
BIPER, UREA SJHIRA M R g . (HRAESETR
ORAVA i AN/ 2 DR e RO 734 €y ERO K5 Y i

1.0

0.8

33 TR
=)
=

<
N

0.2

S IS U SR T S ST T R T S S S S S
0 02 0.4 0.6 0.8 1.0
S

14 TEceEMY EHIH0HE L0
¥ ES#HOL NS0
Fig. 14 The distribution of absolute mach number of impeller
outlet and diffuser inlet of impeller with single arc diffuser

TN TR X I ) B R I A A A ) U 3 4
THEATRS LT

MIEL 15 Hn] AT H , 0 - e X3l ) E R SR 1A A
I it 3 3 45 2 ) R YR, AT EL AR 30 o A ) DX T
P AESEIT E M A A M A B T A AL FEE M A
W 3 TR 233 P s 0 T 2 8] T N, SO R 2R A
FE, DETCER 5 SIS AR DR g XIS/ T 7
A T 7 TR 43 3 P W T T S Y A X
LR

Hi(I/(keg-K))

RV (kg-K))

200
150!

(a) BN RS (b) BB R4

15 BELN0tEe S3 BEMIESH
Fig. 15 The entropy contours of S3 of impeller

B 16~ Pl 18 Jy B [ G912 ANARTE 4 He 25 115 Jie 1w
10% M5, 50% &5, 90% M- A /315

M 10% P AT 50% Wm0k FE AT DA Y, BARTE M
FIT 25 W 7 T P 22, B [5R R7 J 14 AH R TAR I 3 E
N AR AN U T A o B B R SV B B Y X R B
THEIEY Ed. M 90% ks Lo B vl DA e, B2 B 5K
RO P B RRE . SAORE , TR T AR, 3
s 88 P s 7 T 00 B e T O AR S (K5 B3 YT I e Y
JUART 3368 T ARRE X T RIS e 25 98 5 AR bk ox B B 59
JEgRBYIRLA 74T, BT B R I s b it Py o AR 7 T B
T2 K AR BIA T3] v e P R I s 8 A 1
DIl FEARIE Y [ g R

Bl 19 223 5l DL A5 5 R 28 FBUE 3 e iy CC3
M52 50% M s 1A . Hod, PO #R RS e vt 1 R
EZ o X HAATFIRY T &% 5 1705 A] LA 7 il
TE N, 3 e o T A AT TR AT ), AR s
Hh R 0 A LB RS A3 2T s BT B TR
AN EIE LS el TN P35 el S 2 R er | A A
JETHS AR 2 BOBY R4 0 H B R R s i A T
=, BR80T R RE 1 B,



10 Wi Bh e BoR

Jan. 15 2018 Vol. 29 No.01

Hi(/(kgK))
200

(a) HIRITLHHE 2% 0
H(/(ke'K))

200

175

150

125

100

(b) BOEY [Rds 0

B 16 ¥ E=810% itEMmigsm
Fig. 16 The entropy contours of 10% blade height of diffuser

i/ (kg'K))
200
175 l
150
125

= 1004}
75

50

25
(@) MBI 0

R/ (kgK))
200

175

150

125 4

100 4

75 -

50
(b) BIEY s 25
0

B17 ¥ESS50% It=@EEnNTHh
Fig. 17 The entropy contours of 50% blade height of diffuser

Hi(J/(ke'K))

(a) PRI Y s OL
i/ (kgK))
200
175 F
150

125
100

(OF:SiZ it 0

B 18 ¥ [E=8 90% ItEmignh
Fig. 18 The entropy contours of 90% blade height of diffuser

Pt
45
4.0'
351
30,
25
2.0
1.5

1.0
05
‘ 0
Pt

45

4.0
35
3.0
2.5
2.0

<
St
~ A

2,
%

/o/
/

(2) BRI A

1.5
1.0
0.5

(OFSiZ T

B 19 CEATY E286950% TeENNHEEL

Fig. 19 The isoline of pressure of 50% blade height of impeller

with two different diffusers



SR A5 MR RS B B PERE S B

11

6 &g

AICLA CC3 M52 B FEXT R , 52 -5 Z PERC LS
FEas AR R S T #8500, 384T CFD 3180, X ALy e a0t
FIPERE AT SXFH . A SCBAT I BUEY g i 2 TR 469"
FEAS A PEREZK P, PERAA SOR i 305 02 GBS Y
M HL AT DMRPE SO ZR T R st e st B —E 1)
RiEtE,

Xtk RS AT R B Y A BOE T R 2R 1
PEREZALT SR Y A% s BRI e i T Al ik, B
[ Y #5524, A 30% 524 B A7 B g T ¢
PRSI, 7 A AR X, A G T AR, 8 AT 2 F
A0

SE

(1] EHEF, A R . BO RS RSB i
oA (7], TAER B4, 2010, 31 (2): 259-262.
Cui Weiwei, Du Jianyi, Xu Jianzhong. Design and flow field
analysis on vaned diffuser in centrifugal compressor[J]. Journal
of Engineering Thermophysics, 2010, 31 (2) : 259-262. (in
Chinese)

(21 RS, BT, TN, A5 . Ry ARl F 2R A O TR A
HLIERE S m i B E 5 BT 5T (7). TAREIR -2 4, 2006,
27 (1): 61-64.
Xi Guang, Zhou Li, Ding Haiping, et al. Numerical and

experimental study of the effects of the stagger angles of vane

diffuser on the performance of centrifugal compressors[J]. Journal
of Engineering Thermophysics, 2006, 27 (1) : 61-64. (in Chinese)

[3] Engeda A. Experimental and numerical investigation of the
performance of a 240kW centrifugal compressor with different
diffusers[J]. Experimental Thermal Fluid Science, 2003, 28 (1) .
55-72.

[4] Siva T, Prasad M, Ramana G V, et al. Some studies on low
solidity vaned diffusers of a centrifugal compressor stage[R].
ASME Paper, GT2005-68972, 2005.

[5] Tomaz K, Rudlter H, Peter D. Optimization of a vaned diffuser
geometry for radial compressor Part II. Optimization of a
diffuser vane profile in low solidity diffusers[R]. ASME Paper,
99-GT-434, 1999.

[6] McKain F, Holbrook G J. Coordinates for a high performance
4 : 1 pressure ratio centrifugal compressor[R]. NASA Report
204134, 1997.

[7] Tomaz K, Harkel R, Dalbert P. Optimization of a vaned diffuser
geometry for radial compressor Part I Investigation of the
influence of geometry parameters on performance of a diffuser[R].
ASME Paper, 99-GT-437, 1999. (TefT4t  NFEE)

fEEE T

A (1991 ) o M, R IAF, TEHLHT@:

PR b R X KA d) ) EK K,

Tel. 18729542815 E-mail; 916101797@qq.com

Design and Performance Analysis of Two Kinds of Subsonic Diffusers

Xia Shudan*, Liu Zhiyuan
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Abstract: Based on ANSYS BladeGen, CCS3 centrifugal impeller was analyzed. Two kinds of diffusers were designed

to match the impeller. The performance of the two kinds of diffusers was analyzed by CFD. The result shows, for

diffuser owing sub-sonic inlet and longer blade, the performance of impeller with wedge diffuser shows better than

single circular diffuser. Due to violent expand of flow channel of single circular diffuser, flow separation appear from

30% blade and reduce the effective flow area.
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