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Abstract

This research aims to evaluate the suitability of using water turbines to generate electricity from
cooling tower blowdown water by comparing a Pelton turbine experimentally tested using a small-scale
power generation prototype with a Kaplan turbine, analyzed using data from a Turbine Application Chart.
A small-scale power generation prototype was constructed with dimensions of 0.70 meters in length, 3.68
meters in width, and 1.55 meters in height to test a 50-watt Pelton turbine under flow rates ranging from
500 to 1,300 liters per hour. The experiments were conducted under conditions simulating real cooling
tower blowdown water flow and head. Voltage, current, and power output were measured at each flow
rate. The results showed that under a flow rate of 25,590 liters per hour and a head of 2 meters, the
Pelton turbine operated efficiently with cooling tower blowdown water when the flow rate was
sufficiently high. Although the head was relatively low (2 meters), the system could still generate an
appropriate amount of electricity for small loads. The Pelton turbine achieved a maximum power output
of 321.02 watts, making it suitable for systems with high head and low flow rate. In contrast, the Kaplan
turbine, which is designed for low head and high flow conditions, produced 125.37 watts. Using a Kaplan
turbine may require system modifications to increase the flow rate. When comparing energy efficiency
and installation feasibility, the Pelton turbine showed greater potential for application with cooling tower
blowdown water. Additionally, it could reduce carbon dioxide emissions by approximately 1,686 kilograms
per year.

This study demonstrates that generating electricity from cooling tower blowdown using a small
Pelton turbine is a feasible and promising approach. It offers an opportunity to recover energy from the
cooling tower's discharge system, improve energy efficiency, and promote the use of renewable energy
for long-term sustainability.
Keywords: Mall-Scale Power Generation Prototype, Cooling Tower Blowdown Water, Water Turbine,
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N3 CO, AU = 7.70x 0.6 kg CO,/day
= 4.62 ke CO,/day
= 1,686 ke CO,/year

N5UTLALAMUANAMNNIATEFANEAS (Economic Feasibility)
mstszdiudesfuiuassgmansndanunuin mnssuvannsandaliildiade 7.7 kwh/day 2w

Usendaanlnilauszanas 10,000-12,000 Umnsaal LﬁaL‘ﬁEJUﬁ”‘umiamusqmﬁw,wmﬂaﬂ'wi:mm 60,000-70,000

uw Sszsrafunusn 5-6 T dadehileududlusydunil Insengluszuuiidesdinsssushegseiiies

FJumuzsonisunluvenenalulssnugeavnssuvuianaiisvwn ey

dsunauaznsanusie
nuissatuiRdmnglunsinunmsUssdiunsdenldtaiuhdmsundalnihomhssunsvemeonds
Bu Tneivuiileutoyamvnsesestiviunadudutoyasridmoatfuntaiu Inslindaruannislnavesi
Tunsuyuisiuiuiamadiu Mosenuuuiasianngaduuuundaliihauaidn nansmaaesnya
Gnuandliitudt Vinamdanuliihfindelddanudiiusdaandusannsinavenii las fefumaduaunse
wanligagaLade 10.40 3nd ns1nsiva 1,300 Ansretnlus Wevenenasnyaduuuulugssuuaieifisnsinis
Ivia 25,590 dnssiodalus nudszuvanssandnlnildgeanussana 321.02 fad wazidedinzvindanululih

MnfwfumUauiivanziuaugs 2 wes lagd1sds Turbine Application Chart wuinAwaanulifihiinasldog
7t 125.37 ¥dt Wowdouifioulunivesdseans ammndsnuuaranumanzadlunisinaslussuuase fafumasuis
wansanundululdifnidmsunsussgndldfuissuisnnvendefu uenaint szuudsdidnenmlumsanns
Yassmaasuaulneenlantang 1,686 Alansused

MnranIsAnyImaamsagUldh mandadsnuliihanihssunevemendeisulneUssidiunsld
Foumasuuasfoiuiaiary Wuwumeiitanuduldld Sniedsdidnenmlunsimdanunduanldlng
PIAANITEAUNG N atuayunsldndsnunyuieu warduasumudfuresssuussuisinvemendeafuly
svuzen wonninsuszgndlinalulaBaiuaudalus® 1y 10T wa Sensor Monitoring aztielszuunan
Tfha1nthssusvineuldedereideaariiaiosnmuniu Tnsauisansiainsnsinisliaa AUy was
m&lnfuuuealng nfeuviuarnisaulaeseluifdefinnuuususiu wmaluladienandaaeia
Uszdniaimuazergnisliauvesszuu nasnauatiuayuniswaunlugszuu Smart Micro Hydro Systemn i

wingauiugnavnssugalyl

Jorauauuy

msnageufuszuUsTUIshanvensaidululsdluimdsnudousmneldidoulenie teussifiume
nsgnuUINAEsLIILaey guvniluth uazanugs Wudu ludaloune nedgarsdaaiumstumeluladude
lihruadnaniissusaldlunagaainnssy dusesnsaduayudiund Guinondes vielasenis
ESCO wiarfiuussgdlalinmaensuamuluszuundsnuazenn sy sannsuuiansldnineinsesnadue

(Circular Economy) gidnmanggaamnssuaisuaus
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