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Development of Runner for Pump-Turbine Operation

By Hikaru Kurashima

Through optimization of the runner geometry and blade count aimed at improving the
performance of the pump-turbine in turbine mode, it was determined that adopting a splitter-
runner configuration—comprising main blades and intermediate blades—enhances turbine
efficiency by up to approximately 8%. In addition, a power generation assessment applying
the newly developed runner to a high head specification indicated a potential revenue increase
of approximately 8.05 million yen over a 10 year period. These results demonstrate that the
proposed modification method, which simultaneously achieves cost containment and efficiency
improvement, is a practical and effective approach for future hydropower equipment planning.

1. FC&IC

YT a7 RSV ZAHED > TV B R > T ilii/KE
DFF N RT3 edicid. REEOm ENRE L 7
%o AT HKEEEELRZR1ITRT,

B 111200 kWE TOBE RN, BifE, KT
WiliE/KHIZHI/11 000 KWE THRIEL T3, FrllAd
JEkHIE, fEokE & g U TR ) TOER N
<. FEEINAD D IR DEFEDME L,

HEEE (m)

0.01

0.10 10.00

i (m7s)

1 R TR E R
Fig. 1 Pump-Turbine Selection Chart

LA U, BKERE L 2w, (K
TOMRRICEL T3, ZT T, FEEROHINC X S
Bk SEE 2 BC, /KRR OmN EZK 23X 2 F0
UOEZFNE LTz, SRESCEZINA 23T > F DNE,
BHES Vo LT v OEREHIRZ 58, BAFEBIEEICD
WTLURICHNT %,

2. KEfLHR
NGO WOATRKEZE 2, KEAEZR 1ITR

X2 FWoAEKHE
Fig.2 Single Suction Type Turbine



Ry T KEH D Z > FFE

F 1 JKEfER

Table 1 Specifications of Pump-Turbine
koEOR S FrGATE K
I 7% (mm) 5A100 X HH L 125
J& 7 R X TRONREATIE [FI 8 B R
7 AR B RE HH
VAT LS kW) 19.8
ik B ok
=) # 1

3. MZVFOFEKL - SERR

Ry THHKEDOR Rz m L EE2IHizb, FVF
ERDH BT — Y TIIRORE LN E L 55, T
CTC, ETRT— Y IRIRORE L2 G Uiz, KE
FREIZZEEE NS D, BRA L& S B TR D
Bl T T Iy FRZWNERETZ T LIC LT
S i, PIRKE 6 iTH 20, PR 9 #ic
UTctaty L e U e it Rz B 31" 97 PRI
B OMIT T % T & TRERIRIIKIS %A _E LTz, IR
BEDHEA NS A 5 Z IS Em B Uizizd, #i
Y PR EInE TR AGEZHisS 2 L L
Lz UL, TV REUZHR T LIREENH - T2,

WEMBM Vol50 No.l (2026)

PIHEREE 9 BUSHIINT % & f/ ORI kA HEHE S
VFEO5%RWITE L LB, TDID, BN
HRZK 59 T L PR T TR e LT,
FPUROMNCEE T 2 HRPHIRZ BT 2 TA T v &
SUFIREERNT R Uiz, 5V F (AT VY
25 2F) ZBAITRT,

K4 #Ho>F RTUVvERITF)
Fig.4 New Runner (Splitter Runner)

1.08
1.04
1.00 o

0.96 / i

0.92 i

KEFNHn

0.88 i

0.84 /it

0.5 0.6 0.7

o
i e #)5%3Eh0 \
T
e
S .
""""" -e
—A—n(Z=9)
=---n(Z=6)
0.9 1.0 11 1.2
REQ

®3 Z 2T BRI
Fig.3 Comparison of Runner Efficiency by Blade Count



B Vol50 No.l (2026)

R WK O S > Fi%E

1.12
1.08
1.04 $8%38hn
10 T 7T T T T T T T T T T T T T
-
o~ T -4
i
&/ 096
16t
®
0.92
—o—FfEkET
0.88
=
0.84
0.80
0.6 0.7 0.8 09 1.0 1.1 1.2
MEQ
5 #io 2 OREFLLE
Fig.5 Efficiency Comparison of the New Runner
BT 2 F T ETIUR 6 K& TR 6 Ko &t 128 T I e
7 n 7]
Y LT, BEHES V) LHTT VT OFRNTHER R 5 I .
AT PCS |— ksl |— @iy
ATV w25 TR R TREIR LD,
IKFZNFRITI8 %M L LT, EHIC, o TR, & "

INARES TR DMEARE S > KD 4% L.
NFRES IR OIS fTH U 72,

HTH % i

4. teeeslBRE

TG BT B IEREREROBERHE R 2 B 6 1IC/R T, ok
U 727K BIKHR > 7 % WV TKEBANGEIK T %6 RIC,
IKEFEEBIC K > THRESNIEBE, KERERNO
FEIY FO—JIC K> THERICEIEN . PCS UST—
aVTFaiatr—) ANefHaEng, #@E. PCSIEES
RIS N B D, AR CIREOWHETLE LT,
IKKEICERE U Torke — Zndgdi U7z,

5. MEHBRER
B S > LTS > OPERER B R 2 B 7 1R
IERETR T, BEES a5 Y T DA

E6 HastEmK
Fig.6 Equipment Configuration

MHIB% 1A E LTz, Fio, S VFICHAREERIHE A
PHARRREMNCEH U, SRE AR ORI & A RIRAS
EMEFENT,

A THINTRER, KO B ADOERRICH L T, KR
T F DG T > 2 Ul aa O5eE i 2
B LTz, ZTOMEER 21T, KIEEEEICEES
FSHT TR LI GA. VAT L3RS
YFED2.7TKWOhN LR b | EEMRS B (FIT)
ZRIH L5 E. 104 M O7EER &8 050 T D HEIY
Eix%e HiT VT IREEES 2 F O ERED H TR
fefxfz®, SEa R MM RN SRS TORh#E R Lk
MRNZENVIRTEREGRAY Y MDD,



R T KOS > FFi5E

1.20

1.15
n

E

1.05
1.00

0.95

EEH

0.90
0.85
0.80
0.75
0.70
0.65
0.60

0.55

HEEE,

0.50

0.45

0.40

A

OOl

e

—_

WA Vol.50

P

Se—

#13%18h0

No.1 (2026)

0.6 0.7

0.8

0.9

REQ

7 MERERRBRRS R

Fig.7 Performance Test Results

6. BbYIT

AMEHC KO T > F O &K > TKEEOM
FBXUREIEORMMN AT NS C EATERE N
7zs

Koo BT 2 FIERHFOKEGERHITH LT T > )3
DA THEHATARETH D, oEa X MM A D DR -
WRNZFETHD T EHRENT,

£ 2 SRR
Table 2 Estimated Electricity Sales Price

Kk B R fE S > Wiz r
YATL (kW) 64.5 67.2 (+2.7)
B oE R (%) 100 100
EREE S (KWh/4) 565 020 588 672

Jo AW A (FR/E* 19210 20010

7o AWM R (FI/104) 192 100 200 150

7 WMo CFMD — 8 050

HGEBHUG34M/kWh  (EE MRS BRI (ICHED TR, ERt &

FEHERR (241X 365H) & U, 10 EIESFITEAMIC KT %

Site Ui,

1.0

11

SROEATEHT YT HRIZRE L TOEWEE

ZTW%,

<EEBN>

BE B 20254, HRAEttmay RS RIS AL,

FiT,

KIS AT NG -

PRI EABICAEE,



B Vol50 No.l (2026)

IR ] T 3 U — I TDeROs-E® |

IKAMIBER(EA T R IV ¥ —[EINEEE 'DeROsS-E®]

BHEBIT

Energy recovery device for water treatment systems “DeROs-E*”

By Yoshiyuki Tsutsui

DeROs-E® is an energy recovery device designed for water treatment systems employing reverse
osmosis membranes. DeROs-E® is specifically optimized for low-pressure and low-flow applications
and, it enables energy recovery in water treatment processes operating at lower pressures than
those typically required for seawater desalination. Typical applications include the production
of pure and ultrapure water, as well as the treatment of industrial wastewater. DeROs-E® is
characterized by three main advantages: high efficiency, low noise, and ease of installation. This
paper describes these features and presents an example of its energy-saving performance.
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B Vol50 No.l (2026)

RE) 2 RS . HDEHERD ATRETH %, EIRRF DR
FEIE TR ORI mIc BV TT75dB (A) LR TH %,
4—3 HETH
ABEE, A THRO LA #GE S Uiz, iz,
EATRHIE S WEE & AEE 2 NY OV T EK T2 H
WO L. ERDIfEEE & EATR B X OB Z BTN
RN TRETH D (B5),

5. AT xMRE

B 6 1 /K QLR E i\ D AL G DA A RIS K B mi R
VT OMEE OO —fil 27T, ROBEANDHAGTE
714 MPa, @50 m*/hDJFUKAY, 30 m*/hDEFEKE
20 m*/hDHKIT /T BEE N2 KRR IC B80T A
ARE A DGEDOEIER Y T DL E)1586.6 KWT
HBHT LT l, REGEEA LS E1348.1 kWE &
D, 445%DHKE 2%,

KA T 3OV F—[EUE i [DeROs-E® |

6. BbWIc

TKULER Z5fi ] T 5 )L % — [] % i DeROs-E ¥ 12 DL
THANT LTze ORIV F—[aGh R %7 % DeROs-E®
I KO KU O T3 & ERBT AR ORIk Bk L
R D= —RIISA T AHETH %5

<BEI>
(1) ZBHRESHE DKEBRET ) 255 EARRLEIC I 2 /KR H
202446 H15H
https://kuramae-bioenergy.jp/wp-content/uploads/2024/07/
semi-cond-water-nakamura.pdf (2026/4/247 7+t X)
(2) Knometa Researchh—X—3 https://www.knometa.com/
news/?post=china-to-become-world-039-s-largest-source-of-ic-
wafer-capacity-by-2026 (2026/4/247 7 £ X)
RERIRIGH © HkaLet - s 350 2 LB LR, V7 &
RU > I HERL No.205, 20254 « 5§15

3

<EEZWBN>
G RAT : 201 14E A%, Tl RIVF—mIGEBEOT =7
U U¥EBICHER, BIE, KFEFINEERDES R 31T,



IEHERRER S THRY T A Vol50 No.l (2026)

WamEsR/E STRERY 7S

8 55 2YITpry 4

it

Rokuchonome Pump Station for the Sendai City Construction Bureau

By Ryo Unno and Hiroshige Uchiyama

Rokuchonome Pumping Station is located in Wakabayashi Ward, Sendai City, Miyagi Prefecture.
This station collects wastewater from Subdistrict 1 and Subdistrict 2 in the eastern part of
Haramachihigashi and pumped it into the First Minami-Gamo trunk sewer. The system has since
been reconfigured to integrate wastewater inflows from the right-bank trunk of the Nanakita River,
the left-bank trunk of the Natori River, and associated auxiliary catchments. These flows are lifted
into a regulating tank installed within the pumping station, to adjust the flow rate in accordance
with the water level in the receiving well at the treatment plant. Subsequently, the wastewater is
conveyed via the Second Minami-Gamo trunk sewer to the Minami-Gamo Wastewater Treatment
Plant.
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WTHB, ARV TG, CILHNG R, BB 7 — b« KRR Y TRRAGOUER T HEHN L7728,
FRER, B KU HBNER OSBRI K D IRE L e FkZ AR DUNICHEEZ RN %,
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Fig.1 Sketch of Rokuchonome pump station“1F” Fig.2 Sketch of Rokuchonome pump station“B3F”
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Table 1 Specifications of pump
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Fig.3 Outline Drawing of No.3 Sewage Pump
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Table 2 Specifications of gear reducer
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Table 3 Specifications of engine unit
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Fig.5 View of the No.4 motor Fig.6 View of the No.3 engine unit
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Rainwater Pump for Josanjima Pump Station,
Tokushima city Waterworks Bureau

By Nobuyuki sugai, Masanari Amano and Keiichi Katayama

The Josanjima Pump Station is located in Tokushima City, Tokushima Prefecture, and plays a
critical role in flood control for the northern area of Tokushima Prefecture. The station prevents
flood in urban areas by discharging stormwater flowing into drainage channels due to rainfall and
by regulating water levels within the waterways.

In this project, the No.1 stormwater pump, which had been in continuous operation for
approximately 47 years, was selected for replacement. To accommodate increased discharge
requirements, the capacity of the replacement pump was upgraded from 200 m3/min to 220 m3/
min. In addition, a water-free submersible bearing system was adopted, eliminating the need
for bearing lubrication water. This design contributes to equipment simplification, reduced
maintenance workload, and improved operational reliability.

This paper introduces the design considerations and structural features of the supplied pump
system, which was developed with an emphasis on high reliability and ease of maintenance,
assuming long-term stable operation.
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Fig.1 Layout of pumping station
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T —B LR Table 1 Specifications of the pump
i i @ Tkfs 7
i = RO AR > T
= ] 1
Il 1 (mm) 1 200
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K g A2 t7 3y T Rz
L AH= I —)b
KT B
x®2 fEHME
Table 2 Material of the pump
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Fig.2 Sectional view of pumping station
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Fig.6 Visualized result (Vortex core)
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Fig.7 AVD (Anti Vortex Device)
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BLOW-DOWN PUMP for SATORP / AMIRAL project in Saudi Arabia
By Ryo Unno

We introduce the BLOW-DOWN PUMP supplied for the SATORP AMIRAL project in Saudi
Arabia.

The BLOW-DOWN PUMP is used in cooling towers that utilize seawater to discharge
concentrated seawater (blow-down) outside the system, thereby preventing an increase in the
salinity and total dissolved solids (TDS) in the circulating water caused by evaporation, and to
maintain water quality and the integrity of the equipment.

Pump wetted parts are all SDSS and torsional vibration analysis was conducted to ensure stable
operation at rated speed.
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