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Abstract: The inducer is a key component of the liquid propellant rocket engine (LPRE) ,
which can effectively raise the suction performance of the main pump. The basic types of LPRE in-
ducer were introduced. The basic concept and design theory were then presented. Furthermore, the
design criteria of some important geometry parameters of the high-speed rotational plate inducer
were recommended and analyzed. Finally, a high-speed rotational inducer for a LPRE was designed
by this method. The CFD results indicated it had a good head performance and cavitation character-
istic.
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Tab.1 Geometry and performance parameters of basic type inducers
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Fig.1 Geometry parameters of the inducer cascade

B RATHEOMNR B B, HHHHE
A AB, KL, MR ¢, OO S R e
FRMEA v My, UEBH o BINERILAS
.
2.2 Brumfield &1

BRFEFRE ORI AT, RRMBER
3, REAIOHREZE=ALERBIESR
B IR AR BT AR RN .

1/ n Com o @
NPSHFZ’(E) 70 (1) [1+1)e e
)

P R LTy T
B, ABESRI O AR,

fe R AR A B R o, F (8 NPSH, B
/i, R EE GRS B T B A9 Brumficld BN, €3
B R S A T LT 5 BRI SR A5 O B
TR,

2
A= @
1-20,,,

S0t B L = 4T FE A Brumfield Y078 5]
SHELT gu, B0 H 2 AN AL R
- y”’
( 1'd12 )wm

D,, =2.s9715[ @)

23 HEMKR

BREGRITEE, MR RENER
KRB NPSH, b FEH LT HMAR NPSH,,
ERETES Ik, RTHERRENM, HiE
MBS YAESEEEOHBRERME, WES

BNBITHEY.

H,;=NPSH- NPSH, )
K H, NPSH, AEMLTEMAE; NPSH, A%
MEBRMEAR,

HTAREFFRBENEZERM, BRRE
SHRMARE NPSH RN TRETFTRENE KM
KB NPSH,, BB FEFREFFHRRMEHE,
AAFE—CEBRENZAURETIE, &K
NPSH=NPSH, #1718, TR @) £H.

H,=NPSH - NPSH, Q)
AP, NPSH, HiERROXBAR, BTt
"

NPSHi=(——0—5'62'é_\/_) ©
KPP, CHESRHRMILER, CHBRETE
— &R 1500~5000,
BIESRHNRBOHTRHAE:
onimp +4,14, ™

AF, 0, FERHRKHE,; ¢ VESERR
HEEREAGHE; ¢ W ERROBRAE,
et e P AR E R,

3 FEREIESHNHE

3.1 HA%®

ATR/AMEOR G ERE, BREGH
AFEIE, H5BEXGERAVPHFRRS R
BERA 244, BIRER, BEMFHEF R
FHRBSRE-ETIATHREELEARNSK
wIHAR, WEZHAHESIRESHARES
YRR, T 3HAMESRUS REREZ L
BIBRES, BT LAm B % iR i B 0L 5 KA 45
BRMAER, FIRRY HHMEREBH A
BOCE AR R, AT LASE A0 B B X R



4 k&

2009 4F 6 A

3.2 MHRE
BB B 1/ 8 B RY £ 7 0 B B IR S
Em G E R MR, mRM K
EAE, ZHERALXERFRMENEL, W
EVBAREERBAD, FUBRKHHMERE
R RENKMERE, FERBESHIERN—&
w3h; ERMMBAEIR, S¥mMKABE, €&
AHFMI, WEXNFREFRMEEARRE
. NiXErTm, Y indd—EElE, Hh#
AR MARBATRERAD,
33 HR&®E
EHESRAOH R RITETIREEZTRE,
HrEMHEEN#EOSHORE YRR, 28
A, et R OB R BB R E E
BEW, HIRHEXKE [/D=03~0.5 &K
B, 41/D>05 B BEEHRBEHEXARE
W, ATHEBERAMEZRMME S, HABEETE
BREAHN, IRAURRESRNGEMKE,
FE A TRBPI MRS, A RN
& Fl<10pm,
34 HREE
AB/NERBZEBENABELE, HAHE
E/NEF, BEEIRERE, HHLARS
AEZBLAMEAFHFEEH, Hibo HRB
WERENEFRAKE—, —&, i REEE
B9 3% BT Bl 8,=(0.015~0.02)l,; LB E R
8=(0.015~0.01)ly, FH i A A RBHEE, =
MR SRETE AL 2°~3°MIRHE . A TR/ £,
MESRBERLMRARRNE A, BT
R B K 3t O
3.5 HR#OaER
SRUHE RN A3 O3 R 3R
i, MIREURBRERSARKREHE, —K
RB# OB EEERK I, B OAKMERE
BER Ry i #i g, Bl d—EMEEA Ap,
HABAEFHGER (B 2), BAHXHMER
WEB AN RA KB EEMBUE, Nk T
MR HOSEMEN G, METShREY
R, WP &Mk O )G e B BB R B ST ot
10%~25%,,

@ ®)
H2 #SfnA#on
Fig.2 Shape of blade inlet-edge

B2 BRAHAKHERERFNBEKX, ¥
ZRATILES, BANREAEATERESR
MR, BoEkERMmKERK,
BHE B Ap=90°~150°; B2 (b) RE&TKERR
BB RS RE RN —-FER, H
# R=0.35(D-d)9,

3.6 #OMFANTH

BEROKMHEREEOY AL M
e, EGH/NMIKMER, BB IR A, £
BREUBAMMaWIXREN, MHEMHH o=
035, EMHA a=0.5,

HEERD, HHEDRA o BFTRHE.

aBB., P~arctg (1.1p)
X, o HEFRIVTREREK, Lip FRRE
HRER 110%,

4 WIS G4
B3 EREU LB RE, WEHE

BRAFEINRRER TN -ERERRR,
HEZILMSHERE 2,

A3 #IRe LMK
Fig.3 Geometry model of the studied inducer
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Tab.2 Geometry parameters of the studied inducer
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Fig4 Head performance of the inducer
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Fig.5 Cavitation characteristic of the inducer
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