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Background 
 Study of combustion process in an internal combustion engine 

- to improve the performance of the engine,. 

 Flame speed is used to study the stability of combustion 

process in the engine. 

 A simplified setup of a non compressed air-gas(LPG) mixture is 

used in this project  .  

 The Idea is to determine the flame speed of the combustion 

dependent on the Fan speed 

 Ion sensor is used to measure the flame speed  

 The experimental result is compared with the theoretical book 

value 

 

Flame study 
 

Availibility in current market 
            

              

Figure 1: Working principle of the ion sensor in market 

  Test rig 

 

 

   
 

  
 

Laminar flame speed 
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 Real Engine 
 
 

 
 

Turbulent flame speed 

obtained 

Problem Statement 
 observation of an internal combustion process is a difficult 

issue. Due to conditions (speed of piston, pressure by 

compression, heat of combustion etc.) researching a full 

operating engine is ornate and costly 

 

 

Project Scopes 
 Understand operating system of internal combustion of an 

engine 

 To understand how does air-fuel ratio affects the flame 

speed(engine performance 

 Experimental study of ionization flame. 

 Analyze on the result 

 observation of an internal combustion process is a difficult 

issue. Due to conditions (speed of piston, pressure by 

compression, heat of combustion etc.) researching a full 

operating engine is ornate and costly 

 

Objectives 
 To design an ion probe to measure the flame speed 

 To analyse multiple probes for accurate detection of flame 

speed and compare it with the real engine data 

 

Methodology 

 

Start 

Fabricate Multiple Probe Circuit Board

Design probe using SolidWorks

Install probe to engine block (test rig)

Fabricate Probe

Test Circuit Board Using 

Multi Meter

Connect All the Component (DAQ, Power supply, 

Circuit Board, Terminal Block, fuel, etc.)

Test Run on the Engine 

Block

Collect Data and Capture Flame using DSLR Camera

Data Analysis and Calculation

Compare with real engine data

End 

Yes 

Yes 

No 

No 

Therefore, the ratio of 𝑺𝑻/𝑺𝑳 obtained compared with 

book value 
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