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Analysis on the Hydraulic Performance Characteristics
of Kaplan Turbine Model

Chulhyung Lee, Wansoon Park

Key words : Head(3}), Flowrate(+%), Pitch angle(¥]X2Z}), Guidevane angle(SrWiRZh),
Efficiency(&&)

Abstract : The Kaplan turbine model has been tested and analyzed. The blade angle and the guide
vane opening of the turbine model were designed to be varied according to the best combination of
guide vane and runner blade opening. When the changes in head and output were comparatively large,
the efficiency drop were small, so the efficiency characteristics and stability of the entire
operating condition were maintained in good condition. These results showed that the developed model
in this study will be suitable for small hydropower stations with large changes in head and load such
as agricultural reservoir.

Nomenclature AL F3A ¢EF 4 d7] WEA et
HALe) HESII7F FL& A @
F At
H : head, m B AT E Azd5ate] FAHNLE 9
§® [ specific sbeed, mokW o Fxzgsl susd 45 d@des
P : power, kW -
Q : flowrate, m*/sec Bt
B : angle, deg
n : efficiency 2. TRt £ MsAlE
subscrip
2.1 FjERieRl 28

g rgudevane Axprate BEe HAAR FRA 2

g 4502 248 F U=S AAAFHAL
W, PARE (29 0% 2.

1M = £A428 Ao WAL 25mmelL, AU
7ol e A7) B 0452000,

Azasas s 439 Wit 4@
FHVAYA ) AGsn, o@ BAL F
A

A
i
Lol A 1) gdFeyA7led T4
+e} 73 E-mail : Ichg@@kier.re kr
kil
o

3 HFAAE F dE FHAEH, o

+ g F79 F£AEY &8, 4 2 &9 Tel : (042)860-3432 Fax : (042)860-3739
3t soipel

AN BE e 2 Qod EFHE Fope] D Lo ISLIE

E-mail : pwsn{@kier.re kr
Tel : (042)860-3437 Fax : (042)860-3739

- 495 -



Fapoll A HAE FH AFE Ho] EAY
IJA5E ERsE FRoR, 679 FETHY
€ Aol dA s /‘}%o}%q,

[2¥ 312 ASAdS dste] X8 7=
2t 2yt 4ei U"fé_ﬁl—?— BojFr},
2y4ate]l Alde de IJHEFE 1,200rpn
o2 JdAA FAANNZ, HA, FF, AAZL
2 R g HESA A

+

3. 22N ¥ E9

[zﬂ e A7 wmd A, FRY A

7hg AR RANAN D FUALL WA

zu A% AsE BAY Aot 2
s o & e kot
A & 2
ol A3 A
4ol 2o Sa4e) £ 2A AGE VAR
e R CELY

e
2.

o, Hir
3
¢

[2& 1] FI=2SAt 28 7ML

w

45
4

O_O_O‘_OWO\_O 5

o o
@ O

o] L 07
<
F08F o 4 o —0—0—0—0—q 3 s
Pos 25 %
« E
04 He 4m pm 75 —o-Qm 2 =
L] ] —o-nm
=3 03 oPm 15
4 02 1
T'y RN 01 —o 05
= o . 0
. ) 0 5 10 1B 2 B D B L 45 0
T Reservar ook @ On-off vake 3 Giroulstion pump. D Toquemeter $ Drein line
2 Tod water tank @ Bumerfly valve & [nduction generator @ Drain e 4 Hydro turbine Bg(tbg)
[28 4] erfZZiol mE Y, &4 *
[O3 2] X 2EMETR] REHET 589 Hsl

[28 51 a7 mQ B9, Uz AE o
AsA LA g9
G345 WsE BAE Aot 1YE §
ol @ 4 i vhst 2ol WAz AL W
AN mEol %u WA Ro] FrE % wEol
zAstt A gadc. dRdez i
mge AARe] gse AA FFE Lon
A zto] 70°775° Abolol A Auhzh ol 2
o) SAZANE ffo] Brors AL
zo.

(2% 61& Sz Wshe] we Fvsh &
[28 3] +X28 SSddds guo WEHE UenE 2ol B3%e] 2

H
2 -
N
o
rE
1c
>
3

=

2

- 496 -



1 5
——Qm
os} He 4m Bo 15 —o-nm 45
o8 +Pm 14
e 07} 35
=4
08t 13 _
2 s 5
(E . 25 E
€04 2
e]
03 15
o2 1
01 P_N 05
o " " . . o
5 [s¢] €5 70 Es) 80 85
fr(deg)
[38 5] ox|Zof wE R, £
B89 sl
14
1.2 ~O-Q/Qnmax
-X-n/nmax
1r X
X/ \X\X
x
Zos \X
S
50.6
04
02
0 . P —
0 65 0 75 & 8 PO
Bm
[28 6] mX|Zef mE R X
E8ulel Hst
1.4
12 }
s
208} //-0\0
E
£
<06
0.4
0.2
0 . . .
0 0.2 04 06 08 1 12 14
Q/Qnmax

(38 7] fuiol o2 B8v(9f ¥

(2 7] Sud me Fe&H|o WIS
U= 1""°IE¥ gt 248 £2 Af
e F7hH, f3u7h 10 dolde Eav)
7t 43 7 OP‘ 2Ag ¢ F Ao, FENG
Z&u7 190 dECH —,—z}-_,] RANHE ouj3}

o, o] W Az 70°E KAV FAFF
o} 26.3%0] FEE w0l ALY W, HEL
H*‘Eﬂoﬂ vlstd 75.6%S o]®, o] wj :4%]7_}

L& 858 §ASY. 19E 539 AAH

oM FFol AHgE Aeole AAFAS 7}»\]
A 2gRsE ALHE 5 Jdue & 5 U
gy §%o] AN oldd B, A
A2AA ZEA}E WAL F Aoy, 73l
e A9o uae] Tt Avke A% %
9lct.

ot

1
m 70, B 15
09 B ©
08 D/O/o'—o\o
=
o
£
=
07
06
05 . —
25 3 35 4 45 5 55

H(m)

[a7 8] Uxioll wHE Hc{E S HE}

09t
08 | o_———o——o\o_\-o
07
508 [ —-Cv Bm 70, Bg15
%05 —0- nmex
£
S04 DS
03
02}

o1r

[23 9] F&8AI5ol ulB HUEE ZRRS
A

- 497 -



(28 8]2 4zt ®¥igd we Hdago W
3 Uee 2oz YAt Zule £2 2
d&zgol Frhsle AS BAFH, $3}7} v}
dod Agage /7 A9 g= AL ¢
T Ao,

(28 9] F&A4 Wl UE Igass
FR4EA5e] ¥alg Jelde Yoz F4
AF(CU/V 27 S7184E A gol 74
e AL ¢ 7 AU, FETHFAY 2 ALY
AHE B8 A= F5A H5SA % F&7
Fof wet #atA HE HE U
AYAME FEAF} Cu=1.843 %‘% é
HAIAE 2 & AL &80 2 AL
el on, 854S S gAY gL B
FAt. AFIGAE snE & HAGolE 4pno) A
TET Zgol U FAsY, FilgE 9ol
§ el Aoz vElkte)

o

_E

ﬂ.}ﬂl.zr}ﬂ:

r2 r°

1
09 1 Bm 70, Bg 15
ll V/OP—O\O\O
x
[
£
<
07t
06 |
05 - .
350 a7s 400 425 450 475 50
Ns

[38 10] vl&xol WE a0 HWst

(2% 101e Mi&E st ge Foagel
WaE dehlE 290z HEES} FARes
AUEgol N3 F7Hs, B&Es} 4258
dod Ayagol gasts A¢ ¢ ¢ g

(29 11]& A Aol e mge
sg Jdehl: agoz AwHoR 4i9 &
£2 AR AT Gy A e
ol A AL ¢ 4 A

08 b——*_\—n\a\n
07 F N

06 |

EOS ! ——Bm&
oY -2~ pm 70
04 r —x-fme&0
K
031 x\x\
02 T

ot1r
0

0 5 10 t5 D X5 A B 0 H5 LD
Boldeg)

[38 1] ehiZol e B8 ¥

ATtk T FLPrae] B&E A7
% T Az @ Gl gt A
o w8z

ALZRrAE 5dE AFAG gol %
Gael @zl 2 asdwdsel asdom
A8E Ao A 2

L

1. Giorgio Bagliani, 1984,
Mode! Testing", 1st Int'!
Small Hydro, Singapore, session III.

2. Bo Stjernstrom, 1991, Submersible Hydro
Turbine Generators: A New
Small-Scale Hydro, FLYGT.
Doebelin, 1983,
Systems— Application and Design,
McGraw Hill.

4. 0. E. Balje, 1981, Turbomachines-A Guide
to Design, Selection and Theory, John Wiley

"Small Turbine

Conference on

Approach to

Measurment
3rd Ed.

3. Ernesto

& Sons, Inc.
5. Code for Testing and Speed Governing
System for Hydro Turbines, IEC Publication

308.

- 498 -



