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Model Test on Cavitation Characteristic of Pumps for

the Numazawanuma Pumped-Storage Power Station

By Shigeyoshi Yokoyama

Kameari Works, Hitachi, Ltd.

Abstract

In an effort to work out a prototvpe pump with a good cavitation characteristic
to be most suitable for the job mentioned in the heading, a series of research was
varied in

conducted using various model pumps (model ratio 5.88), which were

several main parts, such as impeller, guide vane, suction casing, return path, etc.
The test results clarified the following facts:—

(1) Larger eye diameter and larger inlet angle of vanes give better result.
(2) Thin vane tip at inlet yields goocd results.

(3) The effect of curvature of the inner shroud of impeller is not obvious.

From the H-Q curves of the final model pump and using the Thoma’s cavitation
coefficient ¢, the auther presumed the cavitation phenomena which would occur in
the prototype pump when operated under the worst running condition and recognized
that the H-Q curve of model pump, corresponding to the lowest suction level (1.1 m
above the center of pump axis) of the prototype pump, should lie between two H-Q
curves for 0.234 m suction head and —-0.347 m.

When the model pump is operated at the 0.234 m suction head, cavitation phe-
nomena do not occur at the maximum specified discharge, so that the prototype

pump is also free from cavitation at the maximum discharge.
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Table 2. Demensions of Model Impeller
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14 300 190 o959 | 23°20f 7
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Table 3. Running Conditions of Model Pump and Prototype Pump
= F VKV 7 OERIKEE
£ Rl = FE v/ - S T1 Pal_(mD Fe, (m) | Ny hsy | /SY
i H| (mmHg) (%) - (kg/m?3) Ty i (r.p.m.) (m) | f_m_)
4/23 | 7723 135 | 999.33 10.51 0.156 2,973 1.0 +1.085
4/22 103:9 10.5 999.08 10.39 0.178 2,965 +0.5 +0.585
4/23 Ti2:2 14.5 999.20 10.51 0.166 2,971 0 +0.085
4/16 163.9 12.8 999.50 10.39 0.150 2,908 —0.5 —0.415
4/11 770.0 13.8 999.37 10.48 0.170 2,940 —1.0 —0.915
4/15 759.0 12.5 999.46 10.33 0.147 2,952 —2.0 —1.915
4/22 763.0 13:5 999.33 10.39 (0.156 2,963 —5.0 —4.915
(fE#E ] hsy! =hs;+0.085. zah_oo&hnpi%ywv¢/7m0HfﬁLﬁmzﬁFﬁfﬁaaj
LW v 7° D WIANKTE
Z E | 7k L. T2 Fay ._ - Pco Ny hSy h1sy!
(mmHg) | CC) | (g/m® | 7, ™ ‘ 7 ™ | @om) | (m) (m)
736.0 | 26 996.81 10.04 | 0.34 2,940 —(.66 —(.16
| |
SHEGR DTz, kBRI A CTHRA(E 8.85m3/sec % ETHMEr—=DXx v —va viEZH o
Lotz FTECIIFWIATH S5 4.43 m3/sec %2 fu» Pa  Pc Bt
=, = =S
Too 2Dk E OIFISKEAAS 0.362 m, skiEaiZivk b 10 e T ;;
BEEL DL ZiX 0.44m r70%, HYxE v 7 DA
SXREVARLENT 1.1m THBELL, b CRDSND, TTAF YT D DRI 2 RERE
Mk OIRA 0D OEUIKIEZED Wb oo £ EATERSCERT I ZM L, FE+ v 7T 2 H
v ZOWIAKIAC 72 B0 SZERDO A AZKIRE CIRNT 2 2T 5 & LI FHUERED LT %
1.1—0.44=0.66 m Pa, PFc hs.!
SEE 20L g
Zlebd. LA FYET —v 2 VTR L TEPRFED gy= 11 g
1
FURDODABD—BEREFEZEL DR THEXD & %%+ Pas, Pc
2 2
VZPRRHEALLEE 1m T 50 LIUE BTN g T2 _T—z_hsrzr
e
FHAZKE L H,
0.66—0.5=0.16 m Ay v Cii sy €5 — v 2 VIREEL 0 Z[A—IC
WZinhe [EE UL CIEEKE 760 mmHg %+ 50337 THEE—EL S E LT
HofEmNn 251l m CTHhANLD v EiE3 5 & 736 mm g1=0y
Hg &7c% ., KRB OIREZOEaEkim 26°C %
KHT % % 4 F W oA sk BH oo OB (A

(2) YR/ TOFYETFT—I V/DEE
B B IR (WaA/KER, SE [FEE L O7KIE) D
b & T EROEY OE 736 mmHg, [A[fixE 500
r.p.m., 7kif 26°C ORFED L X L [E—DF ¥ &5 —
=2 VIREEIC b B I1CiL ® 7 L OWSAKIENES O Infil 7e %
WAKBUICAHHE T 2 025t 35,
< H: &5
hs: Ry 7 HLD THE 2 T-#AKER
hs': Ry FOPRBEOAOORR LECEL
72 s A7KER

Table 4. Results of Suction Level Exchange
hS1 sy’ ! hss' hss
+ 1.0 + 1.085 -+ 0.636 + 0.136
+ 0.5 + 0.585 -+ 0.234 — 0.266

0 + 0.085 — 0.347 — (.847
— 0.5 — 0.415 — 0.756 — 1.256
— 1.0 — 0.915 — 1.525 — 2.025
— 2.0 — 1.915 — 2.299 — 2.799
— 5.0 — 4.915 — 5.214 — 5.714
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