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Abstract

Water resources are renewable energy sources that can be used to generate electricity efficiently. It can
also be used as a good replacement for the fossil fuel and do not produce pollution to the environment. In this
research, a commercial centrifugal pump was used without any modifications as water turbines for generating
electricity by using the Pump As Turbine (PAT) method. In the hydraulic laboratory experiment, the Water
Horsepower (WHP), Break Horsepower (BHP) and the electricity generation experiments were conducted. The
maximum power output of 808.5 Watts with 57.66% hydro-to-electricity conversion efficiency were achieved. The
one year break-even point of the project was calculated based on the investment cost and to the electricity
produced. The results show that the commercially available pumps can be used as water turbines effectively
without any modification or need of a turbine constructed. This project can be easily implemented by using the
commercial available materials with several advantages such as low cost, the availability of parts and materials,
durability, time saving and no modification.

Keyword: Pump as turbine, Hydroelectric power, Renewable energy

Received: August 15, 2021

Revised: September 10, 2021

Accepted: September 11, 2021

Available online: May 23, 2022 a4q



Thai Society of Agricultural Engineering Journal Vol. 28 No. 1 (2022), 44-50

1 umi

ninernsi WuniwernsiivuideuluFosy egld
funuadu viediFendmdneinsuyuiisousssumi
(Renewable Natural Resource) §atilatu3suiiisufiu
m%’wmﬂw’?}ual,wﬁwisl,mﬁuﬂ U fesssued thdunie
dufiufifuinasidauasdunugs nineinsiidady
madonfiunaulalunshundudunundanuienauny
mslidemaduddesaamaue

arwdasmslindsrulnihiiduiunugdudosy nnd
pgsiaiilos tAnannsiatyAvTaniedinuuasiasugha
vosszinalne Tutlgtudndiunisléidomas g lu
mawaanasnulnivesUssmadulng dufiresssumnata
60.74% guiuanlud 20.54% nasUMLUTEY (WRY
¥, 8u) 16.2% vhsfuian 0.1% thudiea 0.1% aue
(@Ud.a173, 1LaLle, a1neasran1imun) 0.32% (n1sknin
thendaunauseindlng, 2564) agiiulainnisdindeau
myudsunusssunAulflunsuanndanulwihdudld
UinadesnnidlaiFeudisuiundinuidomasduddos

Tuiuiivhalnadlaiindsnulihdnfauideundoudae
ningnsi Fadundanuduulunisudanszualniily
Huaded feumsinuluadsilfeiiagusvasdiennaey
UszAnsamuesiaiui InensldtududutaiudPump
As Turbine, PAT) wagynuseansnimnisuannsewa b Tu
nnnaesilituiuuumuinfaifosegialy slédu
Fauih Taelafinnsdauvastudiulag veedudh Ju
fanamilideffoanusomtelditily daruamu ovlva
30 wasUssndananinsadatetudiusln)

2 gunsaluazdsnis

Tunsfiansanumanifivnzausonisuannseualndih
sedesiiUSnaniuaranuiufiavndandsldifiomeouas
AuAnffunisamu nsussidiudnenmesuanirannay
n1sUsEIIMAINEIuLra i ilngedoaunisd 1
(Carravetta et al,, 2018) iioUszunauA S uoonu Y
Josdulgsd

P = 9810HQn (1)
Tnedi P = W& (Watt)
Q = onsnslua (m* s7)
n = Yszansnw
H = anusuil (m)

Tunsmeassiiladentdgunsaitutluihvun 5.5 kw

v & VS e P dev e o o 5 oA o
aosinuwnanndnglidudnnlddudsiudiieyinns
naaouszvuluiesufufinisvamans laevinnisvaasy

45

U52ANTAINVDINIHUUT WaLaNNUUTININAAINER
nseualndia

21 Fwgnsaluazinieds

M3dnegUnsailunisnaaesUsenaumieaunsnisigg
dauanslu Figure 1. FeUsznaudegunsaindneg el

1) duthaune 5.5 kw 2 wedos vunavie 4 fh TePower
factor (cos8) = 0.75 Dun1visaasiadeaynuiuvimini
Duundandsnuhduyu Samdnuiifinuaudy
$74 9

2) Yuthuvuieuina vunvieriuazeonuun 3 i 1
wdesiianunsamdeldiily fwandy Fiure 2. vhwehdl
Hudwiuh Whitvaruluiiedeundy Taaesoviotidnd
nseenvastu diarlnaseniivesnssquinaidlusia
auutnazyilrluielugaFoudunguy s
seumsuyuarSafyiadMidonsorulusin

0
v aa

3) 1aSesiRdnea 2 M WousetuaenwiioTaused
voaenufindesgiadunzluianyu ilosuussi
i3ostaisansing iledmnamdnuiinanld

4) 9 2 Fddlumsiivinarldnsdunad ilva
penaniaiuth

5) wdastnudaliiln 1 wa aun 3 KW 1 we3e wiold

7NeAUUTLANSNINNNSHAANTLWELNTN

22

Electricit

4

Measurefhent > Resgr

hvd |

Figure 1 Experimental diagram.

Figure 2 A commercial pump used as a turbine.



MsEnsEnALimnsIInERsuiUsEmAlne I 28 atudl 1 (2565), 44-50

nsnegeunswannszualiinleglddu iy @
n1seenuuuliarunsaldnageulalu 3 nsdAs 1. n13
NRABUNN Water Horsepower Wumsmnasauveaunas
WU 2. AsVREU Break Horsepower Lilomias
Yeeftiuth ua 3. nsnedeumUsEansanwe iUl
wagnisuannszualiia Lﬁalﬂuﬁa%ﬁ’mmmwmsm%m
nsvudlwi Tnonnsladudiduseruh

2.2 TBmsveaeu

221 n1sVasauIanIA1 Water Horsepower (WHP)
YaITTUUTIAIINAUAI 9

wigsihdaesiilifoudngszu gnauauanududie
aﬂéaﬁwdauﬁ%wﬁﬂﬁﬁ’qﬁuﬁw MnsTamnuiuiiniaduas
ponvestwiutnarlénismsUsuesinludsiadn e
asa9¥nsnsnisinavesinglwanusaty dafauiAly
Juieiu fvunaduiaudnats 23 cm. TluinnigluMain
blade) Wavun 8 Tu fiarwmuvesluia (Blade width) 2.5
cm. aankansli Figure 3.

mimaaq%L’%"umﬂmmﬁuqqqmﬁ 2.4 bar WaiNg
YaAnseauinluginiaiioinsnsinislnanetian tite
mMuramasasinisluanazndudilaoanun Tunis
wmaauﬁ%ﬁam USvanausuiasnday 0.2 bar vidn
JuAIANFUWAD 0.80 bar Insndssuiiuialduiain
N158 18933 Water Horsepower azldaunasit 2
(Matthias et al., 2019) Fai

WHP = yQH %)
ool whHp = fdwumgud  (Watt)
T oo . ¥ -3
y = dwmihdunzveni (Nm )
0 = dwsnstua (ms?)
H = anusul (m)

ASMUSEANSAINVRISEUU  @1un5amlaannaunisin 3
way 4 (Phuttarat, 2019) sadl

Plnput \/_ 3 X PF X Imput X Vlnput (3)

Togil Pinpue = mdslwit 3 wia(Watt)
PF = Power factor (cos8)
= nszualnih  (A)

= anueernglni (v)

1 input

Vinput

Ef ficiencyyyp = PWHP

Lay x 100 (@)

input

Wil Efficiencyype = US¥@NSNN (%)

Figure 3 Pump propeller

222 N15NAAaULA@%IA1 Break Horsepower Y84
SYUUTIAIIUAUAIY

NA9INNITNAADUMIAT Water Horsepower 9895¢UU
ué Sahgaeiesteiineauararsmumfnsadifugias
Fruvevesdafeiu lunsvadeu Break Horsepower
(BHP) flagviintsaruauarmdutindusuateudgin
Favuin Imsﬁué’uﬁmmé’uﬁwqqqmﬁ 2.4 bar 91UAIAY
fundaanneenaniatuiin leuszaia 0.7 bar lanasia
arufuiiszriaaduaveendtaiuthandd 1.7 bar ms
g1uAIAINSITOUN I UYeiad wandly Fisure 4. 14
in3esinsounvueeUinea erufuinaiddfidumisdivi
isomneiels vherauads nssumusiwesaiets
dudnidefindesaneniusouinan fawandly Figure 5.
arldmseuAnthmtnanuaswdnhmildumsiiien
Aades 113nsraiamsnsInisinarein seaundtszuy
shanildned Avudmsuiieudied visliisuuas
1N 5qazv‘i’m’ﬁﬂ%’uﬁﬁwmﬂwamaaﬁ%mdﬁamaﬂ%mm
udFuIan AR wuwﬂiﬂmﬂmwmaaammmmm
Amdanunsaaiaanniatui f\]’lﬂUW\NLW&JLL’NN‘U@GLﬂiﬁN
Falunau m’mLsamimu‘uaqmmm%aﬂaq 27UAN
wam’wq‘uaqLﬂ%iaﬁmazmmLéasaumimuﬁwmﬁwmm
wruitldeenumiiowiy ievslaensifiuusadied
wdostatuluidony antuiianuiisouesyiddiiva
Jranauion

Figure 4 Pulley speed measurement.
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Figure 5 Break Horsepower measurement.
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Figure 7 Water Horsepower produced by water pumps.
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Figure 10 Break Horsepower at various rotation speeds.

Table 1. Shows details of the turbine efficiency.

Turbine
Pressure of turbine WHP2 BHP
Efficiency
Gauge Gauge  Pressure
inlet  outlet difference (Watt) (Watt) (%)
(bar) (bar) (bar)
24 0.7 1.7 2,835.57 1,402.08 49.45
2 0.6 1.4 1,913.6 687.98 35.95
1.6 0.5 1.1 1,362.01  263.76 19.37
1 0.2 0.8 845.29 102.47 12.12
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Figure 11 Efficiency of turbine at various pressures.
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Figure 12 Generated electricity at various heads.
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Figure 13 Efficiency of generator at various pressures.
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