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Point-by-point drawing method for cylindrical blade
with adjustable curvature radius

YAN Junfeng, CHEN Hui
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, Chinay)

Abstract; According to the boundary conditions at blade inlet and outlet, a new drawing method
for cylindrical blade with adjustable curvature radius is proposed for low-specific-speed centrifugal
pump (LSPCP), which is based on the point-by-point construction method. The most notable feature of
this new method is that the curvature radius can be specified as a design constant by impeller designer.
The influence of curvature radius and scale factor on blade angle, vane wrap angle, relative velocity and
velocity moment is analyzed. The results indicate that the parameters of blade profile and flow have a
very large change range at different curvature radius ratio: the throttling loss increases and head of
pump decreases with the increase of curvature radius ratio, the off-flow loss increases and efficiency of
pumps decreases with the decrease of curvature radius ratio. When the ratio of curvature radius is in the
interval of 1.4~2.4, the blade angle change is smooth and the performances of the pump are optimal. In

the optimal interval, the larger curvature radius ratio is in favour of getting the optimal cavitation
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performance. In practical applications, the blade angle changes smoothly if the scale factor equals to

zero. Therefore, it can be used in the initial pump design.

Keywords: centrifugal pump; blade profile drawing; curvature radius preset; point-by-point

construction method

0 5|

BLO R R A5 A B MR RE A DR R,
XfF /N LR B L ARk UL, TR
ABRE B A SR T2 BB . &HX
Mot i — R AEINEY, 2SR E TR,
X BURBEL LT B LA n k% RAZ
SRS RARERRS PO AR IE . A THA
R BRSSO RN, R A
R AR IR W A B AR R O R E R
B, TIXPEUIRIELIEA B AR BE M A R TT
%o DRITENRRAERE THXEE. i
TR ML R R R A A LR, AR
TR IARAT S BRI B

RN RN RS —, KB
M TR BB EE S, TN B0 AR PR AR AR
HERN . ACUZ SR A, Eidik
PR ARAS Rl Rk R B, B9
T R4 HX I RSB R e R L AT RE R BU(E
WHE, #—2LFETEEEH T,

1 HRAZRLBEE

FEB R, RN THE O i 42
p: I AR L plp, S AALERAR 2, (HOA T 4R
WE “S” &, HEARAWGHEE, HEK
TE=M, WA 1P,

C A O RER A (0,0, ) A E, EX
HBIEF K AR r, AL BRI 6, B0
K FEAR L (1+€ )2 MR A2k &, B

_ng —
Lﬂzl (1

AT PRE R R AR R, BRE
LA T E H ELAF) R A BBV L -

K -1
21 )

s
Kow=3 8] @)

HEREW, EX K=K, kel-1,1]1, B
R, kE RT OB REZE TR, ko
BEMMEHNESER, F/DTFORETERR,

p/plA
Em

(1+8)/ 2

ry F, v, r

Bl1 pRERESHER

Fig. 1 Distribution types of curvature radius ratio

oMb, Rl k AR AR AT
R Rk, B
plp, —ar +brec (3)
Hrp
a=-2K (14¢ )/ (r,=r, )
b=(£-1)/ (1,1, )=alr,+,)
e=(r,~€r, )/ (ry=r, ) +ar,r,
Uy B B AT R B A A T R AT
B 1, WL B n RN L 5,
BRI AR R R b 45 AL IR AR e p /
p, b& (HLMMRE, (€) =05
B 2, B — B BRI A i R
p., BEEHERER &I SIMZERp












