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MOTTO 

 

“Ilmu itu lebih baik daripada harta. Ilmu menjaga engkau dan engkau 

menjaga harta. Ilmu itu penghukum (hakim) dan harta terhukum. Harta itu 

kurang apabila dibelanjakan tapi ilmu bertambah bila dibelanjakan.” 

(Saidina Ali Bin Abi Talib) 

“Being yourself is one of the hardest things because it's scary. You always 

wonder whether you'll be accepted for who you really are. I decided to call 

my record 'Inside Out' because that's my motto about life. I don't think you 

ever succeed at trying to be anyone else but who you truly are.” 

(Emmy Rossum) 

 

“Families can be the most detrimental things to have in your life. They are 

sometimes the most poisonous relationships that people have. Sometimes 

family is the thing that keeps you from ever achieving what you want to 

achieve, and yet people hold it and hold it and grab it and try to fix it and 

twist it and turn it.“ 

(Amy Sherman-Palladino) 

 
Sometimes I forget to thank the people who make my life happy in so many ways. 

Sometimes I forget to tell them how much I really do appreciate them for being an 

important part of my life.  

So THANK YOU all of my family, just for being here for ME. 
 

(POPPI VAMELLA PUTRI) 
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ABSTRAK 

 

DESAIN STEAM POWER GENERATION MENGGUNAKAN SISTEM 

LONGITUDINAL WATER TUBE BOILER UNTUK MENGHASILKAN 

DAYA LISTRIK KAPASITAS 1000 WATT 

 
 (Poppi Vamella Putri, 2017, 97 Halaman, 40 Tabel, 58 Gambar, 4 Lampiran) 

 

Pembangkit Listrik Tenaga Uap (PLTU) merupakan mesin konversi energi yang mengubah energi 

kimia dalam bahan bakar menjadi energi listrik. Dalam prosesnya pada PLTU terdapat berbagai 

macam peralatan utama seperti boiler, furnace, turbin, kondensor, dan generator. Konversi energi 

tingkat pertama yang berlangsung dalam PLTU adalah konversi energi primer menjadi energi 

panas (kalor). Hal ini dilakukan dalam ruang bakar. Energi panas ini kemudian dipindahkan dalam 

air yang ada dalam boiler untuk menghasilkan uap. Uap ini dialirkan ke turbin uap yang di 

dalamnya, energi (entalpi) uap dikonversikan menjadi energi mekanik penggerak generator, dan 

akhirnya energi mekanik dari turbin uap ini dikonversikan menjadi energi listrik oleh generator. 

Pada desain pembangkit ini digunakan jenis boiler pipa air dengan tube-tube yang disusun pada 

kemiringan 45 derajat guna mempercepat proses perpindahan panas dan turbin uap sebagai 

komponen-komponen utama pada PLTU, maka penting untuk melakukan uji kinerja pada 

Pembangkit Listrik Tenaga Uap baik secara desain dan aktual, serta mempelajari berbagai faktor 

dan variabel yang dapat mempengaruhi kinerja pembangkit dalam menghasilkan daya 1000 watt. 

Adapun paramater yang diamati meliputi bahan bakar, flue gas, temperatur dan tekanan steam, 

hingga rasio udara dan bahan bakar Berdasarkan parameter tersebut, prototipe PLTU yang 

dirancang memiliki rasio optimal pembakaran pada 16,5:1 dengan daya dibangkitkan sebesar 

1018,29 watt serta efisiensi generator 97,54%, efisiensi turbin 74,80%, efisiensi steam drum 

76,55%, dan efisiensi furnace 24,69%. dimana masih dapat ditingkatkan nilai efisiensinya dengan 

meminimalisir kebocoran kalor radiasi dan konveksi pada area permukaan boiler.  

Kata Kunci: Efisiensi, Energi, Kinerja, Konversi, Uap 
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ABSTRACT 

 

 

STEAM POWER GENERATION DESIGN USES THE LONGITUDINAL 

SYSTEM OF WATER TUBE BOILER TO PRODUCE 1000 WATT OF 

ELECTRICAL POWER CAPACITY 

 
(Poppi Vamella Putri, 2017, 97 Pages, 40 Tables, 58 Pictures, 4 Attaachments) 

 

Steam Power Generation is an energy conversion machine that converts chemical energy in the 

fuel into electrical energy. In the process there are some main equipments in the Steam Power 

Generation such as boiler, furnace, turbine, condenser, and generator. The first level of energy 

conversion that in Steam Power Generation is the conversion of primary energy into heat energy 

(heat). This is done in the combustion chamber. This heat energy is then transferred to the water in 

the boiler to produce steam. This steam is flowed to a steam turbine in which the energy of the 

steam (enthalpy) is converted into a mechanical energy of the generator, and finally a mechanical 

energy of this steam turbine is converted into electrical energy by the generator. Design of this 

plant used a type of water tube boiler with tubes arranged at 45 degrees slope is used to accelerate 

the process of heat transfer and steam turbine as the main components in the steam power 

generation, it is important to conduct performance tests on Steam Power Generation both in design 

and actual, as well as studying the various factors and variables that can affect the performance of 

generators in producing 1000 watts of power. The parameters observed is including fuel, flue gas, 

steam temperature and pressure, and air fuel ratio. Based on these parameters, the designed 

prototype Steam Power Generation has an optimal ratio of combustion of 16.5: 1 with 1018.29 

watt generated power and efficiency Generator 97,54%, turbine efficiency 74,80%, efficiency 

steam drum 76,55%, and efficiency of furnace 24,69%. The Efficiency can still be improved by 

minimizing radiation heat leakage and convection on the surface area of the boiler. 

 

Keywords: Efficiency, Energy, Performance, Convertion, Steam 
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