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ABSTRACT

Determination of the application of pelton turbine for hydropower generation at
Piyamit 2 village, Yala province of the Internal Security Operations Command. This _study shown
as a sequence of operations and financial analysis. First, both a size runner and a turbine shaft
power were calculated and checked the condition of variables in each loop by the Matrix
Laboratory software (MAT LAB). The variables were flow rate (0.04 m®s) and gross head (70
meters with 2 jet nozzles at speed 1,000 rpms and 80% of turbine efficiency). Secondly, the
parts of turbine were manufactured and then, the level of dam and inlet penstock pipe were
rechecked at the site survey. Finally, the pelton turbine were installed and tested at the working
site including measurement of water flow rate, head, sound, the level of base plate turbine
and generator, the load bearing heat run, vibration and alignment of the power transmission.
Moreover, make the performance curve between turbine shaft power vs. flow rate, efficiency
vs. flow rate, turbine speed vs. flow rate, and shaft torque vs. flow rate were examined. The
results of program indicated dimensions of turbine parts. Blade dimensions were width 82.14
mm, height 81.36 mm, depth 30.92 mm. Pitch circle (P.C.D.) was 341.35 mm in 26 pieces of
blade and jet nozzle diameter was 32.54 mm. The turbine shaft power was generated 21.97 kW
from the program computing. Meanwhile, turbine shaft power was produced 22.53 Kw at of
turbine speed (879 rpm), average of flow rate (0.04 m*s), head (70 meters), shaft torque (244.8
Nm) and 80.67% of maximum turbine efficiency at the working site. The financial study shown
that a net present value (NPV) was greater than zero in an internal rate return (IRR) of 53.75%

with a payback period (PB) of 1 year and 9 months.
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Table 1
The three Q values used in the experiment. the corresponding pressure values measured and the calculated maximum values of power, mechanical,
electrical and total efficiency of the laboratory-scale hydroelectric plant

0O (I/s) p (Pa) Py (W) Py (W) P (W) i e iy
1 0.14 25800 37 1.7 0.29 045 0.23 0.08
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3 0.20 47100 9.5 44 1.0 046 0.28 0.11
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v @ ; . v P S o @
2) RS e (Deriaz turbine) M%'aﬂwuuuwumﬂ‘ma'ﬂawﬂuvmmamsmgam‘u

o W o a va aa | @ a4 Mo o b 1
wnu Aviuiladldiunsdinengs duvedluinazedouiladiofivlnaru

< v o 8 oa a
JUN 3.12 naiuin vilenises [13]

3) ey munau (Kaplan  turbine) wisuuuluie Taeihagluaiuluinlu
Armsvunununueensiy lnvaunieest dnwuzlunnazadisluinay Qmﬁmmuwia

ponuuuliluinansausuyulanulssare i

14
v o a

N9YUUN YUARUNAIU [13]

Uil 3.13

3.2, AUNITATUIUENTIOUL NIAUUNWANY
3.2.1. wasuilesarnnisiva

) v o Y o P ) a a
AUNTINANTUY Lﬂuauﬂ']im‘ﬁ%ﬁﬂﬂqiﬂqﬁwaQQWUﬂUTaﬂlwaLﬂaE]‘U'W NAINUNLAARIN
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HAUUANTOEUINENNIT avesvadlna Fail

Energy grade line

2g

\

L i Hydraulic grade line £
28

-

Rt s
— - ==
= / @‘7 - (2 Constant

= B emoulli
| A oo
,%/
\k:///
Z 7 @

Arbxua.ry datum (z = 0)

U 3.14 ndsamannislvany vauifves Bernoullis[14]

%+g+a=%+g+@ (3.1)
dle PP, Ao mnuduveswadluadisumis 1 way 2 (N/m?)
Vi, Vy Ao ArmiEiveavesluaiidunus 1 uae 2 (m/s)
Z, 25 D) szé‘fummgamﬂisé’ué”maaﬁm,lmm 1 4ag 2 (m)
g D) mmduﬁaamnLmﬁq@madaﬂ (N/m?)
% fio uinsmzweni (N/m?)

s

Mnaunsnduansasugulieglugumslfouves o
y4— +Zl=—+- +Z[+HT+ZhL (3.2)
do  Hy e wdwwiideiilssuluguuuanugs (m)
Yh, #o naTmvesmsgaidendsnuanga 1 ludee 2 on)
3.2.2, fdanuvasisiu
P = pgHQn, (3.3)

d 0 b a o o/ ’Ol
be P; AD ARINARYBIN LN (Kw)
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p A9 AUNUIMUUYBIIN (kg /m3)
= | £

g AD ALIINTIRIgATBlan(m/s)

H Ao Lengns (m)

Q Ao onsnsluavestin (md/s)

Ne e Uszansnmiaiuiin

. v o ¥
3.2.3. AN UMWIZUBIAIUUN[11]

3 o . [~ L al cY =i" a ot o @ '
ANV WNI(Specific Speed) 1UumILUTBNAINLINIANNEAYRONITRD AU

d U d ! o el o
LW@L%N@?L‘U@NIEN?ZWJNﬂ’]']lJL%’Ji@Uﬂ’]iV]'l\‘i’l‘U‘U’é]\‘iﬂ\‘muu’lﬂ‘ULﬁﬂﬂ‘Wﬁ Iﬂﬂﬂ'}’]&lt%')ﬁ]"lLW?%

9

o

= & &
AU T EULUUENNITANT

N
N, = T (3.0)

P ! 3
We N, @ A1 Specific speed
& @ @ o i‘o’
N AB AULTITOUVDININULT (rpm)
dnlvgirrrmiidimnzvesiviuiudazein szegiludis famss

ol ' @ o v @ 3 ' o
A9 3.1 AIAINULIIVNISVBINIRUU AL VUR [11]

ilnvofviuti AILTITNNY (RPM)
Pelton 10 - 30
Turgo 20 - 70
Cross flow 20 - 200
Francis 30 - 400
Propeller and Kaplan 200 - 1000

3.2.4. N15AMUINUTEANS ANV UU[10]

Pee
Noverall = gQH (3.5)

Noveralt = MtNgen ++ - Mn (3.6)
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o Noverau Ao Uszdvsnmaesszuu
P.e Ao Mdawdniiasnsadnels (Kw)
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3.2.5.013AUIURIMIVBIA NN SZIde lTuWa[ 11]
1 o %,’ 2/ [ v a‘ = vV eg‘;
navjsruvesinitUeneluin fsgui 3.15 anunsadeuluguaunis 1assd
—F = pQ(V, cos8 — V) (3.7)
- o o o w @
We  F Ao wsannszyihnuluia(y)
v,  #e maduheenannluin(m/s)
v,  fe anmdunihdhduivsiuluiaon/s)
6 A NaVIDUTBIAIN
P o ’é 4’ a a o o ¥ e a 1 L %4 [ ) g
Woauagounnuialuie vinlideusadeamuuasdanalitnuiivesdiianamiy

AUNTT
V) = kV!
o ke duuszavsusudoaymuilluin k < 1
ety —F = pQ(k V{ cos§ — V)
F = pQV{(1—kcos9) (3.8)
dlenn Mdsenuiingzsiiulue
P=FU= pQV{U(1— kcos8)
wae V=V, —-U
P = FU = pQU(V, — U)(1 — k cos ) (3.9)
dle D) mmﬁafwﬁwm’lvﬁ’ﬂ(m/s)
U Ae Assluia(m/s)

af ' AR g 1 o w Ioas o A ’o’ L4
IINAUNIIN 3.9 QSWU’J']L&JBﬂQWUUW‘LN‘WHU( U = 0)n1aagninu 0 PUBRIBMINNUUIMY UMY

(%
o o w o

] o o av v ] L v 3 o Vet o w
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P & ' o ! Y oA =
2 N5l AD 6 = 180°WaLUV; UAgINgn naIme wew UV, — U)enpIdnguen 49611130
mlannismeyiusivieuiu Uuaglvisianwigu o

4% V, —2U0)(1 — k 49—0-(1—V1
o7 = P )( cos0) =0; =3

d 24 s g 1 4 1 Q d! Eﬁ! o io’ o Y o Q U 5
Wiedsiuimyusmieaudvwiniuaimilivesauiadni v liiAnidegean daty
Wawnuainaniiuluaunis 3.9 azlen

__ pQVy*(1—kcos )

Prax = 5 (3.10)

v

o o
WIannsENUILlUIUNIY

o

yuvesluindlvgideanisliundu 6 = 180" usitwdnamuyul

Tudiald meufiadenldun o = 165" aeatunisonwuu [11]
anuadthdasyigseansnanthia [11] awnsomildandunis

c =@ 2gH (3.11)
e ¢ Ao UsedvSamueawhndn aglutie 092 < ¢ < 098[11]

fdeitleann favuieila wady aansaiasizilaan

__ 2nTN

2 S 312
max 60 ( )
We P ADMAIIIUTIWA IR (W)
@ A U

T ABLIIDATIIWANIRU(Nm)

N Aem315oUYesi el (rpm)
o
9 T'= Fry (3.13)
P A o o W ')
We F Ao wsennsgyihnuluia(n)

¥
o

& & U =2 & a o
e 5383%@@?ﬂ@ﬂ8ﬂa7411]wﬂﬂﬂﬁ!ﬂﬂUUﬂﬁ'}\?Waquqﬂzﬂ$(Tn)
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3.3.6. NMSATUIUNIVUINVDINIAUL YRALWAAY

o

nmuINYUIAYetiuyiamaduaansaagule fdl

d U o ’OJ 1 o ) a
3‘1.'1’! 3.15 LUUUHEINYBININUUINBUANUUNITHNER

vundurgudnaneinaninvasluiaiwiudsiinwaiuld]

B — BB (3.14)
N
) & @ 1 ¢ a L)
We D fio wuraugnansiananiealuia (m)
YUINVBINIAA[4]
D; = 1.178 |=2 (3.15)
= KJoll :
o D; Ao WWINVBIRIRA (m)
K Ap WIUINAN
AUNI9UR Il UNA[4]
B =168 [-% (3.16)
.68 | = _
dle B Ao MINNIevedluNe (m)

Tnednsdiu (D/B) > 2.7 wwemnldidulunudeyasasdosiuan D Ty
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ANUE1IVBILUNA[3]
_ Q2
A = 2.945 - (3.17)
dlo 4 A ANUEMVBIlUNR (m)
ANUANYBIIUNA[3]
_ e
E=11191 P (2.18)
dle Ao Auanvasluia(m)
97U Tune[3]
D
Z=—+15 (3.19)
Dj
dle fio T1uveIluie (Pes.)

3.3. MFAATIZUNNUATUFAIANS
nMyUssdiunanaasgrnansnsdadulanisamu awnsaiasanan

3.3.1. Ayad1tagUugni(Net Present Value, NPV) [15]

act

Ayartagtugnidalunisnwasiuvesyaniogiuvesaldireuasnayselovd

1 A o l:f’ % v 1 3
souwulutiamimuaredlasans saene1elasInig dawasiuastlmiuinlassnisiu

v - | | 2
ﬁ]%lﬁWﬁﬂ@ULLWumﬂNﬂqﬁﬁalﬁJ ﬂ']@J']‘Sﬂ‘Wﬂ,ﬂﬁ]']ﬂ d1un19 3.20

_ 2ia(Be—Cy)
NPV = —_(1+r)t (3.20)

P P
We B, Ao maUselovivedlasansiud 1, 2, 3, .n

C, Ao AlY918989lATINISIBUATMATN 1, 2, 3, ..n
& w o
r Ao DR ImanLUeY

t Ao 1glATINTT

-~ L
n D D gAugAlATINIT
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n1sendula

GNPV > 0 vneila nMsasuiianuduatnszraUssleviveslasansiuinnin

Altaelaseins lassnsilaundsamu

MNPV = 0 veils wadsslominaganlddrevaslasinisiuiuyaritaqiiuiiea

wiriu dsfulassmsifaldnaliAnsanils dailassnsiliaunsau

0INPV < 0 vanedis AldelasinsiiyadsnnndtnaUssloniveslassnig dady

Tasansillyiauaisau
3.3.2. NTIMNANDULNUVBIIATINIS(Internal Rate of Return, IRR) [15]

) =] v A‘lyq & ' @ Y @ w - ]

@ﬂi'\mNﬁm@ULquLLazﬂunu‘Vl ﬂﬂ@a@LUUﬂ'ﬂu{jf\]QUULLa’lL‘V]'mu DRNIINNANININUY
Y] a o | v a v v a
ami’lﬂ’a’mmm’immL\ma\'i‘VIun]%ﬂa‘lMLﬂﬂiﬁa‘lﬂﬂuﬁquﬂUNuamu

a ° ) Y v ) [ ! ) a 1 v A 1
A IRR damedu AyarlagdugnsNPyudsiniufinsdoamaaed

9

guAlyt AnyardagiuansINPV)iiawindu 0 Taeeuns 3.21
Z?:l(Bt_Ct) — 0

(1+1Irr)t (3.21)
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dunaudt 1

duaauv 2 e

Input paramiter
1. Flow rate (Q))
2. Head (H)

3. Efficency of turbine (n,)
4. Dimeter of penstock pipe (%)

Q8> 0
49 < H < 101
59 < m< 91

l Show “Select Error" l

[ Show “Pelton Turbine Type " I

|

Input paramiter
1. Speed (rpm)
2. Number of nozzle (K)

4

Speccific speed(N;) = ”,“

Fhow “Speed eror"

d s 3 o v @ ’01
QU‘VI 4.3 WNURITURDUTRITUTHATUAT MUY DTN

B |

Jet diameter (D) = 1. 1/8 KJ =

(‘»

Y
‘ Show "Dimension nozzle eror" I

v

Pitch cicle diometer of runner() = w_h -

0
Width bucket(B) = 1.68 i

l Show "P.C.D. Eror" J

Power of turbine(P;) = pgliQu,

Turbine speed (N) = ‘;‘r’l:_'

Pitch cicle diameter of runner(1)) = 5"'5‘/"

Width of bucket (1) = 1.68 rr,

Jet diameter (1)) = 1.178 ,7”“,]
Number of bucket (2) = T)" +15
1

Drawing of turbine

=)
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