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Design and experiments of impeller in automatic cleaner
for swimming pool

Cao Weidong, Shi Weidong, Wang Min, Li Yue
(Technical and Research Center of Fluid Machinery Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract; Based on the theoretic and numerical analyses, the adsorbability power of automatic cleaner
was calculated and the necessary flow rate of new impeller is determined. The relation between flow rate
and hydraulic losses of the pool cleaner was obtained by experiments and the necessary head of new im-
peller is achieved. New impeller could equip into former automatic cleaner successfully although the rota-
ting speed is lower than before. The final test results show that new impeller’s power consummation falls
about 72% and the motor speed reduces about 42%. The automatic cleaner can attach itself to the wall
closely and run calmly, the cost of electric system reduces sharply and the running life prolongs. Al-
though the optimization aims come true, the outflow chamber and pipe should be optimized further.

Key words: automatic cleaner; swimming pool; impeller; hydraulic losses; flow simulation

Vol.27 No.4

Yok o 7 UL 28 A FT 2E LN AR PR R 6 T, TR U
A BATSEREFIE R IICTT JREE | KRR K+
BEYLUMRIOKE 5 DESA S, HElas A
— R e TR SR | B IR A A B AR /N B =
SER DTS KL R B E R REE
ERAFAHERE THRESER, RENARREE
EEHOBRIBAREL K, HEl EEht
AKUER K & BRI 5 L KT KR AL S

AR EIEA : 2009 - 06 - 08

7 EREERE JRTRIFHE, WA 1 B #KE
RENJE , VLR Tk M A RAT , N B e 4E A
FKHBEREABBA S ZREEK, Eid S TR
KRS Bt K IR B, A KB k&
HERIE R, B R A KB EFEIZIA. B A
Font g, MULT)RIHFEIE 480 W, BHLEER E
3 750 r/min , Z K EVEHL BB A9 LK & BEF A58
K& KB YIE— KR A RMIRE IRV

&

E4TA: EFREH YT H (2008BAF34BIS5 - 1) ; T H4E R 45 W it %1 ( BM2008375)
BN §ERU972—), 5, LHAEBN, BIFFE R (cwd@ ujs. edu. en) , F EMF iR KHLBK S 1B
R (1964—) , B LA E A, BT %5 5 (wdshi@ ujs. edu. en) , EEM B FIANLIR K& T BHTA.



216 #H O # M W

E27E

Bim it O EH R H AR, A R BRFEILAKFER
LR TR AR T H 03 E VLT E AR 247,
RGHH S, EH O, BRB I RESH
B, W IRE VLS T UK FIRIT R ECRE
Y%

HARR HAR RRHE HATE WAREN %

UG
YA - reiTR
Z
L —
Al HENEH
Fig. 1 Structure of cleaning machine
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Fig.2 Crust of cleaning machine and inflow slot
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Fig.3 Computational grid
J3LF GAMBIT #k {4 % 7k f #E47 P A% 143, $E3t
X2 60 J7 (93 G5 M 4L P A&, A B 5T B A A
FLUENT #k#4, % Fl SIMPLEC H % & RNG k - ¢ 1

WATR, RN

Ju.
=20 (2)
x;
du; du, ap u;
huat} JinCapuey i (3
P Y o%; ox; +#3xjax‘- +af (3)
d(pk) , dpkus) _ 5 3k
3t + o, ax,-(a"'u' ax.)+ G, +pe

a(pe) 3(psu;) -9 3 C, é
a 7 ex ax,.(a““ax)+ 3 Ot Cub

(5)
Hi,j=1,2,3;C, =1.42;C, =1.68; k RiHizh



Fam

WIERE. FRIHRRit 5% 217

BE; & HFERER. HENZWES. AR ZE - HIHE
B UEHLA & T MBS B AT R, BT LA
EES#Op = 0; FUVUREHKELES HOH
Bk A BE T R O B30 R 2, T R X SR FH BE T R
B B RSFRIUS A RS K SKE. 4t
BRXBANH=HHE TRIEE b, REHE & R E/D
F107°, Ak ZEaH KO FRABEER, AR
HE R

HWESEREW, Y KERBESN - 960 Pa
i, KB R 15 m*/h, SR B E TS ER
WA 4 B, EEFKE ML A B RMIRER, X84
KEMEAMNTF - 50 ~~20 Pa Z ). Fi|f FLUENT
BERA R E R4 13 B E UEVLUR SR X8 E R
— 55.495 Pa, BYEHUR A SR 0.075 4 m”. HK
TEHK O EZEN 50 mm, 33 5E& 15 m’/h, HASE
KR 2. 12 m/s. BEFRYIBRERSG - F <0.3
N RIER (1) HEBBIFERHUK R B SHE S
J12.32 N

B4 SMRIEHAKENSFEK

Fig.4 Pressure contour of water under crust
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Fig.5 Hydraulic loss experiment
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Fig.7 Structure of inner pump with new impeller
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Fig.8 Distribution of pressure
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Tab.1 Testing results at three rotating speeds

n/(r/min) Q/(m*/h) P\/W Py/W
2028 14.4 112 67.2
2180 15.4 133 79.8
2 458 17.2 153 91.8

) RFEEH VLB ITHE 2 180 r/min. EH
U RERFEVCITHE, HEE N R, Y
e VK L N IE # T@AT BB BBt % TAE.

3) ¥ 2 180 r/min i}, LMEAL/G H3 \HIK &
HAKEE K RILARME 7 B RAN, XH
BAREUHRE T 5%, RERAHFHK H - Q Wik
GRAR2) W P, AN RIS AL
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Tab.2 Performance of H -0

Q/{m*/h) H/m P/W P,/W
0 2.190 138 89.7
6.50 1.457 137 89.1
10.54 0.980 134 87.1
11.91 0.756 134 87.1
12.72 0.573 133 86.5
15.50 0.342 133 86.5
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