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Development of the Driving Pump for the Low Noise Large Cavitation Tunnel
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Abstract

It is reported to develop the driving pump for the Low Noise Large Cavitation
Tunnel(LOCAT) which is under construction at Maritime & Ocean Engineering Research
Institute(MOERI).  For low background noise condition of the LOCAT, it is crucial not only
the best pump efficiency but also no cavity occurrence at any operating conditions. Design
condition of the pump is determined by considering the required pump headrise, flow
quantity, shaft rotation velocity and pump diameter. Performance analysis of the pump is
conducted using commercial CFD codes (BladeGen®, CFX-10), and the predicted results
are verified by a series of model tests. Cavity was not observed at any operating condition
in the model test, which were conducted at the midium cavitation tunnel of MOERI. The
optimum pump for LOCAT, named as LP-11, was successfully developed through a

series of pump design processes composed of blade design, performance analysis and
model test.

#Keywords: Driving pump(RSEX), Low noise(MAS), Cavitation(GHBIEIOIA), Required
headrise(R 2L H)
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Fig. 1 Schematic drawing of LOCAT
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Table 11+ 2iCt. HHAIEE =2SLNH 22 2H 1o &3 « /\*=0H“9 H%EEE +=SHOIA
STEE LOCAT &= 240t 2==R0Me 4 Ct =J14H SAHUMS d58HIl= BluE 85
H =HFEC! 15msE JIELE SEERULC HAE AIZH0] BE AZE3DE0I BladeGnen+c> o=

=29 CHalEgel LCC(Wilson and  Etter, Ot MBI CH, =2 dsdide2 A&
1992), GTH(Boissinot and Fournier 1991), 2t AHIOIHE &M HA0l JtsdtH, gz 2t
HYKAT(Friesch, 1991), FNS(Miyagawa and Saro 22 NHE £ A= CRX-10 48IEE ol=0l
2003)S & RSA3S2 MZAPI| f6te =24 SHGIACH DESO| EEY BE2 fIotH 1
H Y ASEIZ OHLN H2 HPE 8o WEP SHE AAE BI(LP-9)2 LES 0IEH A8
AERO| ik 2Bt S EEOH HISH & JHEIHIOIE HEOA SsSAEES oI H,
2 A2Z UEHACHE oz2A 2=H Eiis HIO| JHIHIOIA LYMESST 2HEGIRACT
LCC 794, GTH 1004, HYKAT 1108, FNS 7JH DA 22t HIWGHA BladeGen 2 0ISEt

HIAHO| =2 g2 = A2 HIELHAM
Table1 Specification of LOCAT pump CFX-102 dsdliidE Jletez LP-112 &6t
Impeller Stator T, SEAES Sol 8= S0l
Diameter(D), m 4.5 4.5
Blade No. / 9 2. ASWIo &3
Hub Ratio 0.55 0.55
_N. rpm 70w | 2F DEET AHAS(Table 1NN SZH
Tip clearance 0.001D (Jo)o LEAL(CHE THE D 20| Zo=ITH,
Headrise(Hp), m 3.92
Flowrate(Q), m%/s 75.6
Jo=—9 = o711
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Fig. 6 Cavitation inception at Jo=0.6988(c,,=5.0)

Fig. 7 Cavitation inception at Jo=0.7204(c,=3.9)
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