A calculation method to design a centrifugal pump impeller is developed.

The method 1s based in the relattonship between the flow and the geometry of
the impeller, includes an optimization technique combined with two-dimensionsonal
flow analysis from hub to shroud by using the streamline curvature technique with the

turbulence modelling,

The profile of the blade is obtained by the single arc method,and the velocity
profile filed within the impeller is oblained by solving an equation for the velocity
gradient along a quasi-orthogonal in the mernidional planes and this equation includes

VISCOUs terms.

The flow analyze includes the secondary flow losses and calulation of slip
factor and devialion. The optimization was used to minimize the losses with the

possibility of maximum head.

A computer program which embodies the design method was developed and
tested with two pumps to redesign their impellers. The result for the first pump are
compared with the experimental observation and the results of other caleulation

methods of different researchers,

The second impeller which was an Iragi manafactured punp was redesigned and

the results for the redesigned and original impellers are compared.

The comparisons illustrate the utility of the present calculation which is

relatively simple and can be performed on personal computers.

Abstract

actory trial version www.pdiTactory.com



http://www.pdffactory.com

izt
i
et

i £

i FEgi e e R e ks e
S R e e A I T T R

e Lﬂi.i"ﬂ.lh_,.’.ﬁ-ﬁ.;_,h“ PR PRy E_lj,ﬁjr; PEREE-C Y r=...a.:j @J.Eﬁ__qj:ﬁui_?n,“ -]
Ol o AU S i st B0 ads O) ciailall Jtls wiladl 0L el iz Ji R
| Ayl gy

At sl sl o iyl {'-__—_,_,J-'i;. Jasall Ul ol G e e r.:lﬂ.:uirlllfjs:_'; 55 0
JEs Latd 0, sy 5 dl ey il 2yl alistad J3ht ey cii W oniad BN By adl e
- g |I

I |
v

o 1. | 3| ; TR T
S S Ry e Bl my el gt AT pliiuly o0 O et O
ddll i el = icidl eda ¢z G e s Sl o ';5_11 dslall bty iy, o

e e damm oo s &Y B Gt O g sae sl stz Lo LUEd aust
At asy Haasl o dnldl Oy A mlae b g

F L5y Ot syl i g I ool ol Jues] p &) 2Ll 5 gt caiedi A2l jlad] Bl O
'E _II,I_‘,..?I'- 3—__'.'_} Iji'c' .A_u_:q_rkl I.j.\)l-_l_,—;\!' J.uln_u..- ._.-"L.....:— I_:.:l__ﬂ.lﬂ L‘..p‘- {F¢ ;_;I_:_h -;.'Ihf'l_—ll o l—f—:'x.,'..'l' _;'-.....:4—'. |_.J'|....,...-.'—
el e e bt g i Ky 2 Mo gl b Aol o5 S sy 2y

o pls Bl s

P it oo
e - LR bt balF ,!

._!l_:;:-[ '-.::':"-jll dnall C-ll CJL5.~#|}!LI a...-'-l.l ;.I._-J.h'_ll f!.;...!ll: {5.:_;_:.:1-‘—} if_.lq_-jll C:'L'..L” ) La :‘l:-f_.lll_._t!\' 1l-: L'I.',;Eﬁu
e 3302 ¢ S el Jans (3 piad s 3y O 2T Ol &K 5 L

g Toraald 3 Jadl L e T il et 2 ey L 2B

L_wmm..h S tall e pzed Bl ia el edm BB (sde o el S WU AT g b
ana)l ol e labis 55

.-L_..sr:r{_.-PL /

—

PDF created with pdfFactory trial version www.pdffaciory.com



http://www.pdffactory.com

