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Abstract: Various experiments are performed for detecting engine characteristics.  In these experiments some values are kept constant; for 
example, engine power, torque and fuel consumption is measured as the values, depending on these motor characteristics are obtained by 
making a calculation. In this study, the simulator program is designed for analysis and synthesis of engine’s characteristics. The program , 
according to data obtained and entered the engine curve to be drawn (numerical or graphical), to examine the changes interactively based 
on input parameters, calculations are done for the value cannot be measured, and many other features. Thus, in order to obtain 
characteristics of the engine or in the expression-related issues provides great convenience for understanding and education. 
Keywords: Engine characteristics, simulator. 
 
 
 

I. Introduce 
 
Engines, is the most important factor determining the performance 
of the vehicle. If you do a good design, vehicle performance will 
increase in the same proportion. Engine parts are tested both  in the 
design phase and  terms of service. Sometimes it can be tested only 
a part [3]. Besides these motors are also tested to determine the 
characteristics. The tests in this group sees the engine as a whole. 
The tests in this group sees the engine as a whole. Next to the 
determination of the characteristic in the engine, the energy 
distribution is also occurs [4]. 
 
The main objective in the design  is increased of engine power  and 
improved to the economy. also to develop  the  characteristics by 
use of modern technologies  and to reveal environmentally friendly 
products [5]. 
 
Analysis of motor parameters is one of the major areas   in terms of 
vehicle performance. All design elements reliability and service life,  
specific fuel consumption, thermal efficiency, engine power and  
emissions emitted into the environment is very important. 
Determination of these properties is important in the design of the 
motor characteristic [6]. 
 
First data is obtained in all engine test. After performing with these 
data account can be achieved   the other properties . To make 
calculation the  data of complex engine  is very difficult  with 
classical methods. Many variable conditions and parameters should 
determined for the effects result. It requires a very detailed 
calculations.  Because some of these characteristics (performance 
and economic relations ones) are inversely proportional.  In Figure 
1,  it  can be seen an engine  connected to  braking power and test 
systems.  Table 2 shows the calculated equations [7]. 
 
Some of the values measured in an engine test installations are:  
Engine Speed, torque, fuel consumption, air consumption, 

temperature (exhaust gas temperature, engine coolant temperature, 
oil temperature) and cooling water flow.  
Here are some of the values that can be calculated;  average 
effective pressure, engine power, specific fuel consumption, 
effective efficiency, excess air coefficient, mechanical efficiency, 
thermal efficiency, such as volumetric efficiency. 
 
Table.1 Specification of the test engine [1] 
 

Engine Type FORD 6.0 LT T/C  
Intercooling  DI 

Stroke 4 

Cylinder 6 

Cylinder diameter (mm) 104.77 

Piston stroke (mm) 114.9 

compression ratio 16.5/1 

Max. engine power 
(kW) 

136 (2400 rpm ) 

Max  speed (rpm) 2750-2780 

Idle speed (rpm) 665-685 

Engine volume ( lt ) 5.947 

Injection timing (oCA ) 20 

Ignition order 1-5-3-6-2-4 

Engine weight (kg) 500 
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Table 2.   Used equations in designed programs . 
 

 
 

 
Fig. 2. Testing scheme [2] 

 
II. Simulation 

 
The simulation program is designed in Delphi. Example simulation 
screens is performed with this program, are given in Figure 2.  In 
Figure 2a average effective pressure can be calculated.  

Measured and calculated some input parameters (the number of 
engine strokes, engine power, engine speed and volume of stroke) 
after entering the average effective pressure, "pressure" can be seen 
in the display tab. 
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Figure 2a. pressure tab 
 
Figure 2b specific fuel consumption (g / kWh) and the amount of fuel injected per cycle (g) can be calculated. 
 
 

 
Figure 2b. Fuel tab 

 
Indicated power of the engine, in Figure 2c, can be measured with the parameters entered. 
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Figure 2c. Engine Power tab 
 
In Figure 2d mechanical efficiency, thermal efficiency and effective volumetric efficiency results can be calculated. 
 

 
 

Figure 2d. Engine Efficiency tab 
 

III. Conclusion 
 

In this study, the simulation program is designed.  Analysis and 
calculation of motor characteristics in this design can be made. 
With designed this Program,  all calculations can be carried out with 
ease and high accuracy. By this program by associating appropriate 
sensors can be used in engine test stand. In addition, students in 
educational institutions comprehend the technical information in 
this topic  and to perform analysis for efficiently used. 
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