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Involute profile design of vane in submersible sewage pump

HE Xi-jie, ZHANG Li-kun

(Slurry Pump Instritute of Shijiazhuang, Shijiazt , Hebei 050011, China)

Abstract: The equation for the point of intersection between circular arc and involute curve, the spread
angle on starting point and terminal point of vane involute profile in new coordinate system, and the de-
sign formulae of vane involute profile have been obtained based on the study of involute properties and ge-
ometrical relationship and by mathematical calculations. The two calculation examples are given. The rel-

ative merits of the circular arc, logarithmic spiral and involute curve using in slurry pump vane are dis-

cussed. The method has practical significance for the design of the vane profile of the pump.
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SRt R, t = a+6.
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tan (¢ - 6) =¢
B3 6 =t — arctan ¢ (3)
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x = rycost + trysint = ry(cos ¢ + tsin t)
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(4)
AR (4) BETFLBHEHATE.
1.1.2  #4%#H
(1) ¥4l
AR AR, I T PR

{x, =Xc.os@—Ysin@ (5)
y: = Xsin @ + Ycos @
X O Jpreinhie /i, BI#TIF M 0, e &7 1o el
RTEE, R ZBUA. it @ BT By S B it
RIS HR IR R
(2) #hh
B AR, 0T AR
% =X+h
{ (6)
v, =Y+k
Kb FESTHA X MY FgBah &, BT R AR
Y AR AR IE ) B SRS B, 75 T BE.
1.2 FHEFRRPHZRLTERRARFRE
PR (R BME) -, & LEE—
FHAHR R

1 -sint 1 0
t cos t 0 sin@®
X, =T +h 7
: ’ 1 cos t 1 0 (7)
t sin ¢ 0 cos ®
1 -sint 1 0
t cos t 0 cos®
= +k 8
Y °11 cos t 1 0 (8)
t sin ¢ 0 sin @
121 $2%r 0 BIRESH KL E S

YEERIEFT LR R (B BHIE ) i F& L
EE— AR RIRRBEXNM T, LI LIFR
(Fehh BAE) PEER r WRIINK S LR
B AR TR RN T (RS R A 2, X B A B% )
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[(k +ht)sin (t +O) +

(h =kt)cos (t +0)] =0 (9)
1.2.2 vt FLBALKRBERTATAE

X o= B, JLERIM F SRR RS S

RIFAFTRMT
B+ K+ +2r,[ (k + ht)sin (¢ + @) +
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{[(cost, +tsint )sin @ +

(sint, - t,cos t,)cos @] -

[(cost +tsint )cos @ -

(sin ¢, —t,cos t,)sin @] x

tan y,{ (tan y, - tan y;) +
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tan y,} (tan y; — tan y,) +

{[ (cos t; + t;sin t;)sin @ +
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(sin t; — tycos t;)cos @] ~
[ (cost, + tysint;)cos O —
(sin t; - tycos t;)sin @] x

tan y,| (tan y, —tany,) =0 (22)
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[(1.565 5sin @ + 0. 872 6¢cos @) -
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tan (31.92° + ©) ][ tan (35.23° + @) -
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tan (106.08° + @) J[tan (31.92° + @) -
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B =90°+y, - (1, +0) =

90° - 3.68° -85.219 3° +35.3° = 36.4°
B, =90° +y, - (t, +0) =

90° - 0.07° - 88.23° +35.3° = 37°
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90° +70.78° ~ 161.08° + 35.3° = 35°
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% =308.62, y, =29.17, x, = — 449.33,

y, = 691.9, ¢, = 68.4° =@, 1, = 189° - @

’ﬂr"—xz = {[cos (68.4° - @) + (68.4° - @) x
0

sin (68.4° — @) ] - [cos (189° - @) +

T o . o
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v o _
T20:(189° - ©) x
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h =% —ry[(cost +tsint )cos @ -

(sint, = t,cost )sin @] =
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(-0.41151)] =-103.31

k =y, ~ry[(cost, +tsint )sin @ +

(sint, —t,cost )cos @] =
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% =315.93, yi =29.17, (61 WRrvdE, REAM BOB(M]. 30 AR T AL K
v, = arctan (;V_z) = arctan 295' 7 5.28° #,2003:126.
%/ 315.93 (7] ™ #EEAEECE - B8 SRRLRLE
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_ L ¥a _ . 738.90 _ [ 8] JOHN B HERBICH. Effect of Impeller Design Changes
Y2 = arean (Z) 2 - s 366.950 on Characteristics of a Model Dredge Pump[J]. ASME
- 63.59° 5{ 116. 4° Paper, 63 — AHGT 33,1963 .1 9.
BE HEn F s [9] faFA. XEEERERITFEFEF(C]/FEK

AL PEAANRBETE¥SVIBRRRELER
& MMHREVER BT ARARSKHZEAR
ZEXMERXESHARALBBLEXE ARE,

Bi =90° +y, - (¢ +0) =
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