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A calculation method of delivery lift of

flat-plate helical inducer

ZHANG Cui-ru, SONG Yong, WU Jie, XU Nan
( Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; Since the current methods of calculating the head for flat-plate helical inducer do not
consider the influence of the vortex region at the inducer outlet, there is large deviation between the
calculated head and thé actual head. On the one hand, the vortex region reduces the area of the main
flow, which makes the flow velocity at the outlet increased and finally makes the energy loss en-
hanced. On the other hand, the vortex itself expends the energy, which makes the head of the inducer
reduced. Based on radial equilibrium theory, a correction calculation method for the head of the in-
ducer is proposed in consideration of the effects of the vortex region at the inducer outlet. The head of
two types of inducers was calculated with this method. The calculated results approach to the mea-
sured results in the experiment. It indicates that the new method can mofe accurately calculate the
head of the inducer under the condition of non-cavitation.

Keywords: inducer; vortex region; calculation method of delivery lift

KFmABAH: 2012-12-24; B RAMA: 2013-04-15
EEEAMN: RBE 19710, &, BRITHEN, WESENBEXSLZHVREERT






$39% %5 KRME, .

— RSB SR KGR R

53

b hESRH IR BB, & BB

5 BNERRL IR D, HiERR
HF SRR R
L1 iRRE L

HE 2 ATLE S, R M DRRERSA
XN R Z EPESR, r, B r, ZEREE N
IE, r, B r ZERFERE AT, TR X0/
S 16 P O, MRS AE 18] 01 16 0 B o5 ) T LA

&, MABTX L HRY ¥F&s—“7§“
X Q@ #THE:

2 2

8wz: 8wb2+£h (2)
1.2 RARXBEHRRE
BERE RERKXNER, BREHOR
REXERREAHARX Q) HE:
7 nD, tgB, e, g P,
Qr—ﬂr—ﬁw(wfﬁ)%%ﬂJ

(3)
13 BRRHRTEAKX
KPP EHARER B, WA 3 B,

AR |O

K3 F#SRHERRFEaERE)
Fig. 3 Head of inducer
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Tab.1 Main parameters of inducer

B8 BRI A BRI B
HRER fmm 50 127
HOEt 0.36 0.5
MM ) 8 12
L 2 3
B3 /(r- min™) 11200 9 000
£2 FERRATBEER
Tab. 2 Calculated results of inducer A
- BRERE Y
RERRS S pmurn  A50m: | SME
0.05 0.217 0.149 0.148
0.07 0.141 0.116 0.115
0.08 0.103 0.096 0.095
0.10 0.027 0.046 0.048
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Tab. 3 Calculated results of inducer B

REEHD BRAR Y

A kF@aRE:  AXHE  LME
0.11 0.173 0.176 0.178
0.12 0146 0.157 0.158
0.14 0.091 0.113 0.111
0.16 0.037 0.06 0.059
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