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Estimation of Characteristics of Two Branched
Fransis Turbines in Parallel Running

Mikio ARIE
Sei-ichi' lIDA
Masayuld MITANI
Teruo YAMAZAKI

Abstract -

A new device for estimating the characteristics of two branched Fransis turbines in
parallel running is proposed after the results of a field test.

By regarding the guide vane stroke as a parameter, each operating condition of the
two turbines in parallel running can be obtained with reference to the characteristics of
single running to be measured separately.

When the total output of the unit was almost equally divided into each turbine, the
application of this method was simply performed even in the cases of partial-load operations.
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s | 0B | SBKIE R ant | ssmmion Ko OE FEERE [ O
Q (m?3/s) H, (m) Ng (KW) Ng (KW) Hyz (m) Ng (KW)- Hg (m)
1 9.8560 3.935 3702 1869 44.746 1833 44.798
2 8.1943 4.025 3414 1738 . 47.102 1676 47.150
3 7.4321 4075 3122 1583 47.845 1539 47.845
4 6.7247 4.105 2833 1438 48.682 1395 48.686
5 6.0154 4125 . 2504 1270 49.236 - 1234 49.220
6 6.3372 4.105 2647 1316 .- 48.878 1331 48.841
7 7.7200 4.0275 3263 1604 47.556 1659 47.506 .
8 9.8433 3.925 3709 1870 44.876 1839 44971
9 - 9.2448 3.945 3634 1872 45.678 1762 45,678
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1 = K G

SRS H; Q NG Ha Qli a8,
Hel 7 OQig+Qes

1 5356 5.12 2085 49.401 49172 48853

2 54.245 4.425 1882 51.570 41438 4.1485

3 54575 3.98 1705 52288 3.8957 3.8189

4 54767 3.645 1550 53.001 35888 34791

5 54945 3.275 1358 53.605 3.2348 3.1048

6 5491 3.35 1400 53.253 3.2090 3.2087

7 54.545 4,025 1725 51.978 3.9201 3.8214

8 53.54 5.14 2090 49.427 49386 48903

9 53.495 5.18 2100 50178 5.0168 4.9289
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1 53.42 5.20 2105 49.453 5.0032 49707

2 5430 4.145 1804 51618 40413 40458

3 54555 3.765 1648 42,288 3.6859 36132

4 5476 3.40 1480 53.095 3.3479 3.2456

5 5492 3.07 1315 53.589 30325 29106

6 54.83 3.265 1410 53216 3.2166 3.1285

7 54.325 4.10 1790 51.928 40084 3.8986

8 53.42 5.20 2105 49522 5.0020 4.9530

9 53.95 4555 1950 50.178 43928 4.3159




7 M FUKE o B AR B T B —3R R 57

125 R T, RIS AT B I B KO RE M2 RAL C ENTE S,

—HE LT, WA O 15 KR S R ORI R E S 8 KDV TRE
WD X 2icis s,

279, BlLEIOWNHEICET S 1E 7J<41 DFEHE BRI T (SEH) Ne=18T0 KW #1861
THNBHDT, oMY 5 ZNFRAT ﬁ&mmm&%bm &kﬁ?é%ﬂ LRl D H
N=2090 KW £#8 5" E b3k b5, C@ﬁ%%bf%4MﬂbNGKHM?éIIfBMm
& Q=5l4m’fsec LEFE A L B, T THEAME Q=98433 m¥sec % 6) RITRALTEL N
7o v32g=0.936 & v}/20=0.313, Hp=44.876 m, H,=3.925m % i T (3) & &k » H,=49.427
mABAD S, #ic Ha 20T (N HRED Qip=4.9386m*/sec 2185, FEDHET Qu=
5.0020 m’/sec K 5, H LRIV EHREM Q=98433 m/sec E4KDI Qug, Qs M
N 1 2R 4.8903 m/sec A155,

PpBHER IS TEHEKEORBAZHE L CHRER, BLEUTHI O b2bETEN
LDOMMEL2RIRTCEL, #ELOEEE > T—HLTEYD, EHRN—FHEEEZBZCED
Tx5, $MAECRIRBRSZEDI—HE D520, WKLo THREROHERZRD
Th5,

PLEORRERCREESEEE )
B2 HEKEOF®ERDD T &R T

|
X, —flELTE 7RI RESNER o ,//(y/
-

LUKEHEERLCH S,

80 <
5. ¥

)

—qi?fﬂl?K i U:ﬁtﬁulil‘ﬁj;d 760‘6 % :*“ 7
VY vEEE P —FHHEDO S B, BUER

W & NGB RIS I B 1 B AR 2 A ol | |
—HEECHNADE L~ HBEERET N /500 2000
BOBAFIKEDOR Bk & L TH M 8 K BT (KW

- . e . - o.¢ |BKHE —
BbOLEEL, RNNRMEE /<7 AA 2FKE  am 7
A2 LT HHBHEEEREERAL T HTER WM B 0 2 KEAHK (72)
PRS B RUREHR (1)

BIEE A IR TRIEER S LAaMiiT 560 ThH 54, WHLEEREEO BT 24931
TWBi), MO TRIFEAUBELNTEYD, WIHGORRZSEATCHRMRDOTFIREZRD
Bzl X AR ZOHPEEZEDHTH T EMNAHETH S,

AIRAE AR 36 4E 11 A, IRBIRE kR SRR )3 2 FEEITC B0 THME U 7o K
WeEEO 5> b, WIKBEOMERSEIEERHERL —H BRI 2O TEBNbDTEH 5,



58 FiLwS - HEE-— - 2082 - ek

BRI TR O WSS IS TSR & &
T5,

KEMRRE 8 (€ b —850), KEAENESES > CCIRETLRERAS.

e LT

_\

FEx

&

o]

i



