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MOTTO 

 

[7] Then shall anyone who has done an atom’s weight of good, see it! [8] 

And anyone who has done an atom’s weight of evil, shall see it. 

(Al-Zalzalah: 7-8) 

 

The best person is the person who is the most beneficial for others 
(Narrated by Bukhari) 

 

Prayer gives strength to the weak, making people does not believe to be 

believed and to give courage to those who fear. 

(Nasrul Kurniawan) 

 

Our task is not to succeed.Our task is to try, because in trying that we find 

and learn to build an opportunity to succeed. 

(Mario Teguh) 

 

To live this life, everyone must pay attention from various sides.Each side 

should be set so that humans can live properly.If there is one side of the 

for gotten, the ultimate goal man would not be achieved perfectly.Only by 

setting a true human being can achieve the ultimate goal of this life. 

(Haryanto P.O) 

 

 



vi 
 

DEDICATION  
 

This research paper is dedicated to: 

 

Allah SWT, 

Thanks for the best everything that You have given for me and thanks for 

Your love that always make me to never give up to do the best. 

I believe that You will always give me the best for everything. 

 

My beloved Mom and Dad, 

Thanks for your prayer, love and support. 

You always give me happiness but often I made you disappointed. 

I am sorry and I promise to give you the best in the future. 

 

My all family, 

Thanks for your prayer, love, support and everything. 

 

All my friends, 

Thanks for your support and love me. 
 

 

 

 

 

 



vii 
 

ACKNOWLEDGMENT 

 

 

 

Assalamu’alaikum Warohmatullahi Wabarokatuh 

Alhamduli llahirabbil’alamin. Praise and gratitude to be Allah SWT, the lord 

of universe, because of his blessing and guidance the research paper can 

be done. 

The final project entitles “Power Analysis of Grand Vitara Car ” can be 

done because of helping and supporting from other people. Therefore, 

writer sincerely would like to say thank and appreciation to: 

1. Ir. Sri Sunarjono, MT, Ph.D,  as a Dean of Engineeringfaculty of 

Muhammadiyah University of Surakarta. 

2. Dr. Tri Widodo Besar Riyadi,  as the Head of Mechanical 

Engineering of Muhammadiyah University of Surakarta. 

3. Wijianto, ST.M.Eng.Sc., as secretary of International Program 

of Muhammadiyah University of Surakarta. 

4. Ir. Tri Tjahjono, MT,  as the first supervisor who has given me 

the best spirit, suggestion and advised from beginning to the 

end of this research. 

5. Ir. Subroto, MT,  as the second supervisor who has given the 

researcher inspiration, spirit, suggestion, and correction to the 

paper completion. 



viii 
 

 



ix 
 

LIS OF CONTENT 

Page 

TITLE ......................................................................................................  i 

DECLARATION OF RESEARCH AUTHENTICITY .............. ..................  ii 

APPROVAL .......................................... ..................................................  iii 

VALIDATION ........................................ ..................................................  iv 

MOTTO  ..................................................................................................  v 

DEDICATION ..........................................................................................  vi 

ACKNOWLEDGMENT .................................... ....................................... vii 

LIS OF CONTENT ..................................................................................  ix 

LIST OF FIGURES .................................................................................  xi 

LIST OF SYMBOLS ................................... ............................................  xii 

LIST OF TABLES .................................... ............................................... xii i 

ABSTRACT .......................................... .................................................. xiv 

CHAPTER  I       INTRODUCTION 

1.1 Background of The Study .............................................  1 

1.2 Objectives of The Study ...............................................  2 

1.3 Benefit of The Study .....................................................  3 

1.4 Problem Limitation .......................................................  3 

1.5 Systematic of Writing ...................................................  3 

CHAPTER II    BASIS THEORY 

2.1 Combustion ..................................................................  5 

2.2 Four-Stroke Engine Work .............................................  6 



x 
 

2.3 Ideal Otto Cycle ............................................................  9 

2.4 Engine Performance Parameter ...................................  15 

2.5 Parameter of Engine Performance ...............................  17 

2.6 Engine Performance Characteristic ..............................  19 

CHSPTER III     FUEL COMBUSTION 

3.1 Fuel and Combustion ..........................................................  22 

3.2 Material ...............................................................................  22 

3.3 Fuel used Petrol (Premium) ................................................  23 

3.4 Calculation  .........................................................................  24 

CHAPTER IV ANALYSIS 

4.1  Analysis of Torque  ............................................................  38 

4.2 Analysis of Power  ..............................................................  42 

CHAPTER V CONCLUSION AND FURTHER WORK 

5.1 Conclusion  .........................................................................  43 

5.2 Further work  .......................................................................  43 

BIBLIOGRAPHY 

APPENDIX 
 

 

 

 

 

 

 



xi 
 

LIST OF FIGURES 

 

Page 

Figure 2.1 Components of Basic Combustion ........................................  6 

Figure 2.2 Basic reciprocating of internal combustion engine ................  7 

Figure 2.3 Four – stroke operating cycle ................................................  9 

Figure 2.4 Ideal air-standard otto cycle ..................................................  10 

Figure 2.5 Constant-pressure intake of air at P0. ...................................  10 

Figure 2.6 Isentropic compression stroke. .............................................  11 

Figure 2.7 Constant - volume heat input (combustion) ...........................  12 

Figure 2.8 Isentropic power or expansion stroke....................................  13 

Figure 2.9 Constant-volume heat rejection (exhaust blow down) ...........  14 

Figure 2.10 Model of vertical cylinder .....................................................  16 

Figure 2.11 Schematic of principle of operation of dynamometer ..........  17 

Figure 2.12 Model of vertical cylinder .....................................................  18 

Figure 2.13 Typical SI Engine Performance Curves ..............................  20 

Figure 3.1 Suzuki DOHC VVT Engine ....................................................  23 

Figure 3.2 Clearancevolume, Swept volume, Bore ................................  28 

Figure 3.3 Variation of gas temperature and cylinder pressure versus 

crank angle for SI engine ........................................................................  29 

Figure 3.4 Constant-pressure intake of air at P0. ...................................  29 

Figure 3.5 Isentropic compression stroke. .............................................  30 

Figure 3.6 Constant - volume heat input (combustion) ...........................  31 

Figure 3.7 Isentropic power or expansion stroke....................................  32 

Figure 3.8 Constant-volume heat rejection (exhaust blow down) ...........  33 

Figure 3.9 Model of vertical cylinder ..........................................................  34 

Figure 4.1 Model of vertical cylinder ..........................................................  38 

Figure 4.2 Model of horizontal cylinder ......................................................  39 

Figure 4.3 Chart of Crank angle and torque ............................................  41 

 
 



xii 
 

LIST OF SYMBOLS 

 

TDC = Top Dead Center 

BDC = Bottom Dead Center 

P  = gas pressure in cylinder (kPa) 

V  = volume in cylinder (cm3) 

T  = temperature (oK) 

W = specific work (kJ) 

rc = compression ratio  

Q  = heat transfer for one cycle 

QHV   = heating value of fuel (kJ/kg) 

ηc = combustion efficiency (%) 

W���� = Work of one cycle (kJ) 

Vd  = Volume displacement (m3) 

W  = Work of one cycle  

Pθ  = Pressure angle (kPa) 

Fp = Force (N) 

Pmep  = Mean effective presurre (kPa) 

Ap  = Area of piston (m2) 

l    = Stroke (m) 

r   = radius of crank (m) 
F  = force (N) 

ℓ  = lever length (m) 

T  = Torque (Nm) 

�  = Power (kW) 

�  = Engine rotation (rpm) 

 

 

 

 

 



xiii 
 

LIST OF TABLES 

 

Page 

Table 3.1 Specification of Suzuki Grand Vitara Engine…………………. 23 

Table 3.2 Gasoline properties………………...………………………….… 24 

Table 3.3 The specifications of furnace oil from lab analysis……...……. 24 

Table 3.4 Considering a sample of 100 kg of furnace oil……………...… 25 

Table 3.5 Crank angle and Pressure Pθ, ℎ …… ....................…………… 25 

Table 3.6  Crank angle and Pressure Pθ, Force Fθ ....................………… 36 

Table 4.1  Crank angle and torque Tθ  ……………………………………... 40 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



xiv 
 

ABSTRACT 
 

Cancan Candiana. D200 090 203, “Power Analysis of G rand Vitara 
Car” Muhammadiyah University of Surakarta 2014. 

The objective of this research is to know the power engine of Grand 

Vitara Car.Research uses engine 2.0 liters. Use calculation analysis to 

know that power of Grand Vitara Car. 

The first step to start calculate we collects all the data engine of 

Grand Vitara Car, diameter of bore, length of stroke, volume of cylinder, 

and fuel used. After all the data has been collected. Then begins the 

process of calculation fuel decomposition, pressure, torque, and power. 

The calculation of the engine analysis of crank angle and pressure, 

that at crank angle 15o until 180o, the pressure table show is decreased, 

the engine analysis of crank angle and force, that at crank angle 15o until 

180o, the force table show is decreased, the engine analysis of crank 

angle and torque, that at crank angle 15o until 30o, the torque show is 

increased, and at crank angle 45o until 180o, the torque show is 

decreased. 

 
Key words: pressure, power and torque. 

 


