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ABSTRACT 


Micro hydro turbine is an alternative for rural electrical power generation 

where the some areas in Malaysia are beyond the reach of power grid. This type of 

turbine is much cheaper than the full scale hydro turbine. Generating electrical power 

from 200W to maximum 1 OMW makes this type of small turbine the option to install 

in rural areas that in located near highly located places where abundant storage of 

water supply is avai lable. However, this micro hydro turbine design actually needs 

special manufacturing process which is casing that is not widely availab le in 

Malaysia and some of the major components especially the Pelton bucket have to be 

imported. This project is focused on the redesigning and fabricating newer design of 

micro hydro turbine which will be constructed in an alternative way. Therefore, 

several of the problems of existing machine need to so lve. Several parameters are 

discussed and analysed in order to build the new micro hydro turbine in term of cost, 

material selection and manufacturing selection. 
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ABSTRAK 


Penjana hidro elektrik berskala kecil merupakan suatu pilihan alternatif da lam 

menyed iakan kemudahan bekalan elektrik ke kawasan-kawasan terpenc il yang jauh 

daripada kawasan liputan bekalan elektrik . Penjana jenis ini jauh lebih murah 

daripada penJana hidro elektrik jenis skala penuh. Penjana jenis ini yang 

menghasi lkan tenaga elektrik dari 200W hingga 10 MW maksimum menyebabkan ia 

dipilih untuk dipasang di kawasan terpencil yang berdekatan tanah tinggi yang 

sememangnya menpunyai sumber bekalan air yang amat banyak. Penjana jenis ini 

melibatkan cara pembuatannya ia itu dengan kaedah tuangan yang seperti diketahui, 

kaedah ini tidak banyak terdapat Malays ia dan ada di ant a.ra komponen penting 

penjana ini ia itu 'Pelton Bucket' terpaksa ditempah dari luar negara. Fokus projek ini 

ia lah untuk merekabentuk dan membina penjana hidro elektrik mikro baru yang 

dapat dihasilkan dengan kaedah a lt ernat if. Dengan ini, beberapa masalah yang 

terdapat pada rekaan harus diatas i dan diselesa ikan. Beberapa perkara akan 

dibincangkan sebelum membina penjana mik.ro ini iaitu kos, pemilihan bahan binaan 

dan kaedah pembuatan. 
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CHAPTER 1 


INTRODUCTION 


1.1 Background 

In recent years, many countries have taken an interest in renewable power 

technology. But some of the possibilities are in research stage for commercialization 

for public. Probably the most successful renewable energy source that is used widely 

in the world is hydro turbine electricity power. This type a f renewable energy source 

is being used widely in Malaysia. 

Many of the full scale type hydro turbine electricity power plants manage to 

supply elect ricity to several cities. The typical hydro turbine power plant can 

produce more than 10MW of electric power where I MW of electric power is enough 

to power up 20000 SOW light bulbs. With this tremendous advantage, the hydro 

electric power plant is probably the most suitable power source for countries that 

have mountainous terrain such as Malaysia. 

The main problem with these renewable power sources is the high initial cost 

that burden small or poor countries. The cost of extending the electricity power grid 

to rural and isolated areas is also becoming more and more expensive due to the 

increase of metal price worldwide. The more fea sible approach on low cost hydro 
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turbine power plant must be done to make these power plants to be available to 

anyone and anywhere possible. 

The introduction to a smaller size hydro turbine that ranges up from 200 W 

to 10 MW of electric power have been done in several third world co untries to power 

up isolated rural or small towns that are 100 miles away from the nearest po wer grid. 

These small hydro would provide the generatio n 0 f electric power and even 

mechanical power to small factories. 

1.2 Micro Hydro Turbine 

The introduction of micro hydro turbine has been made in several third world 

countries such as India and Peru. These micro hydro turbine ranges from 200W to 

300kW. These small power plants have been installed in various rural areas in these 

countries and proven to be successful. Some of these power plants have been made 

locally to decrease the cost, but it depends on the local expertise in fabricating the 

micro hydro turbine as the cost of imported system is very high and will change due 

to the currency exchange. 

Micro hyd ro turbine is divided into 2 major types that are impulse turbine 

and reaction turbine. Impulse turbines are Pelton, Turgo and Crossflow (also known 

as Banki, Mitchell or Ossberger turbine) while the reaction turbine are Francis and 

Kaplan turbines. Figure 1.1 shows the Impulse and Reaction turbine. 
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ResKfual veloc!lies 
should be mn11mlzed 

• Impulse 

(al 

by guide vanes 

b Reactron 

(b) 

Figure 1.1 (a): Impulse turbine and (b): Reaction turbine (Harvey et. ai, 1993) 

In comparison of reaction turbine, the impulse turbine is more tolerant to 

debris such as sand. It also allows access to the moving parts, in other word 

maintenance is easier. It is also easier to fabricate. The impulse turbine is also less 

subjected to cavitation and has more constant efficiency if the flow control devices 

are installed such as nozzles, control valve, guide vanes and others. The major upset 
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for the impulse turbine compared to reaction turbine is that this type of turbine is not 

suitable for a low head to power ratio. This head to power ratio is referring to the 

gross height of the flow source for example a river to the power output ofthe hydro 

turbine system. It means that the head must be sufficiently high enough to produce 

the desired power output. This disadvantage is improved by the used of the 

crossflow, Turgo and multiple nozzle Pelton turbine that runs better in medium head 

to power ratio. 

Meanwhile, comparing impulse turbine, the reaction turbine able to run in 

higher rotational speed that the impulse turbine in same head and flow conditions. 

This means that the reaction turbine will run in higher rpm than impulse turbine in 

the same pressure of water flow. This type of turbine is suitable running in low and 

medium head. This type of turbine is also can be connected directly to the generator 

without the installments of the speed increasing gearbox. The major disadvantage of 

reaction turbine is the difficulty of fabrication of its profile blade. This disadvantage 

leads to the decreasing interest of the developing countries to construct this design in 

their micro hydro turbine project. 
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(a) 

(b) 

Figure 1.2: Types of impulse turbine (a) Pelton, (b) Crossflow, (Taylor and 


Strongman, 1984) and (c) Turgo turbine (Harvey et. al,1993) 
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(a) 

(b) 


Figure 1.3: Types of reaction turbine (a) Francis and (b) Kaplan turbine 


(Taylor and Strongman, 1984) 


1.3 Pelton Turbine 

The Pelton turbine was invented by Lester Pelton in 1870s. He obtained his 

Pelton wheel patent in 1880. Basically, the idea of the Pelton turbine or wheel was 

based on the working principal of water wheel. The invention of the Pelton turbine 

was the effo rt of Lester Pelton to increase the water wheel efficiency of producing 

power. This idea was inflicted by the demand of new power so urce since in the time 
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of the gold rush in California, the mills and the machine was powered by woods or 

coals. The idea was to fully optimize the water power in a faster river flow that the 

water wheel is incapable to produce optimum power output. This is the reason why 

the Pelton wheel or nowadays known as Pelton turbine was a success. 
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Figure 1.4: The 1889 patent issued by Lester Pelton of improved water wheel 

(ht!p:llinventors.about.com/library/inventors, n.d.) 

1.4 The Objective of the Project 

In this final year project, the author studied the construction of the micro 

hydro turbine based on Pelton turbine. The author also studied the design of 
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available Pelton turbine from the beginning to the final construction. The objectives 

of the project are as follows. 

I. 	 To construct a 200 W micro hydro turbine that can be installed at rural area 

where the power grid is unavailable 

2. 	 To construct the most cost wise and simple construction of the micro hydro 

turbine that can be made by any workshop. 

The scope of this project is to be able to construct a micro hydro turbine 

prototype that will able to produce 200 W of power with relative efficiency. 
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