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Abstract— Considering the limited fossil fuel resources, energy conservation, environmental issues, increase in the 
demand on LPG in near future,  it is a necessary to explore the ways to further improve the thermal efficiency. There is 
tremendous demand for fossil fuels at the same these fuels are depleting at a rapid rate. So, efforts should be made to 
conserve it. This paper aims to present an experimental data which clearly establishes the possible energy and fuel savings 
in  the  conventional  LPG  stove  heating  abundantly  used  in  cooking  of  foods. The objective of the project is to 
improve the performance and life of the burner head used in the conventional gas stove. On every ignition a considerable 
amount of heat is transferred to the burner which will affect the burner life due to transient temperature effect. A 
thermal barrier coating of nano thickness will prevent this heat transfer, also the lost heat    may converted into  available 
heat. As a result the introduction of TBC will give 8.6% more efficiency than uncoated burner. 
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I. INTRODUCTION 

 
 Fossil fuels reserves are depleting day by day, and usage of the conventional fuels is increasing considerably. 
To meet the impending fuel crisis, therefore, an extensive research is being carried out in the area of nonconventional fuels like 
hydrogen and bio-fuels. At the same time, some design modifications are also explored to make the existing systems more and 
more efficient. The objective of these design modifications is to help conserve energy to the maximum possible extent and 
thereby extend the availability of the conventional fuels for some more years and at the same time, minimize the emissions of 
pollutants. Liquefied petroleum gas (LPG) is one of the commonly used conventional fuels for domestic applications. Its 
consumption in domestic cooking is increasing every year at the rate of approximately 10%.The total domestic consumption of 
LPG in India is almost comparable with other petroleum products used in industrial applications . With some improvements in 
the existing LPG cooking stoves, a small saving in its consumption per family will lead to an enormous saving nation wide. Thus, 
there is a need for research in the LPG cooking stoves. In any combustion system, a burner plays an important role in combusting 
a fuel. An improper design of a burner often leads to an inefficient combustion and excessive pollutant formation. 

1.1. LPG 
 The term Liquefied Petroleum Gas (LPG) is applied to those hydrocarbons, the chief components of which 
consist of propane, propylene, butane, butylene and iso-butane or mixture thereof in any ratio. These hydrocarbons  can  be  
liquefied under  moderate pressure, at normal temperature,  but, they  are  gaseous  under   normal  atmospheric  condition.  LPG  
is  a  colorless  liquid  which  readily evaporates  in  to  gas.  It  has  no  smell,  although  it  will  normally  have  an  odor  added  
(Ethyl Mercaptan) to detect the leakage. It can burn when it is mixed with air and when it meets a source of ignition. It is heavier 
than air, so, it tends to sink towards the grounds. Its net calorific value is 42000 KJ/kg. Over the years Liquefied Petroleum Gas 
has become very popular  as  a  domestic  fuel  compared  to  other  fuels,  because,  it  is  convenient,  smokeless,  time saving 
and economical. This is the reason it has created a demand of LPG utilization in domestic sector for cooking. In the recent past, it 
has created a demand in industrial and automobile sector also. 
 
1.2 Gas Burner 
 In the common understanding, the gas burner is used to create a flame of fire, that heats any desired product, 
by making use of gas fuels such as C2H2(acetylene), CNG or propane. Commonly, acetylene is used with oxygen. For direct 
combustion, LPG stove has proved to be relatively simple appliance. Operating at atmospheric low-pressure the LPG stove has a 
burner that is premix and multi holed type. It was found that the overall efficiency of the stoves was largely dependent upon 
numerous factors namely pressure, surrounding temperature, air velocity, the conductivity of the vessel, shape, size and weight of 
the vessel, and the amount of specimen used. Thus, for the same stove it was possible to achieve different values of efficiency. 
Calorific value of the fuel used, is the input energy for the cooking stove, thus in all the measurements of the efficiency its value 
was accounted in. 
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1.3 Thermal Barrier Coating(TBC)  
 

 Thermal barrier coatings  (TBC’s),  as  the  name  implies, are  protective barriers  used  to  isolate  turbine 
components (usually  cooled  by air flow  Tom the compressor)  6om the  high temperature  of the engine,  so  that  the 
temperature felt by the substrate  is  considerably lower than  that in  which the component  is operating. Thermal barrier coatings  
consist  of  a metallic  bond  coat, usually MCrAlY (where  M  stands  for  Ni,  Co, Fe,  or a combination of these)  of thickness  
up to  150  pm, over which  a  ceramic  oxide overlay coating of thickness  up to 500 pm is  applied. The bond  coat layer  has  
higher oxidation  and  hot corrosion resistance  than  the super alloy substrate  material and  it  also  provides a  base  for 
mechanical  bonding of  the  ceramic layer  to the metal. There are few thermal barrier coating materials like Zirconates, Yittria 
Stabilized Zirconia, AlCrN, Mullite, Alumina, Spinel, Forsterite and etc. 
 
 

2 DESIGN AND ANALYSIS 
 
 
An isometric view of the burner is given below. The analysis involves the following thermal analysis for coated alloy steel 

burners. 
 
       

                                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Fig1 CAD Model 
 
 
 

 
 

 

 

 

 

 

 

Figure1. Temperature distribution of conventional burner 
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Figure3. Temperature distribution of coated burner 

 
 

3 EXPERIMENTAL INVESTIGATION 
 

The following apparatuses are used in the experimental analysis. 
 

1. LPG stove 
2. LPG cylinder with hose and regulator. 
3. 5different type of burners. 
4. Temperature sensor. 
5. IR Temperature sensor. 
6. Weighing machine. 
7. Vessel(Stainless steel) . 
8. Timer . 

 
 

 
 
 
     Figure 2. EXPERIMENTAL SETUP 

 
The experimental analysis consist of the following steps 
 
Step 1: Initially the mass of the burner, vessel, and LPG cylinder are measured. 
Step 2: The 1 kg of water is added to the vessel 
Step 3: The initial temperature of the burner top, stand, vessel, water is measured .The atmosphere temperature is also be 
 measured. 
Step 4: Then the water is heated to 100°C. The time is also noted for every 10°C from 40°C. 
Step 5: The mass of LPG cylinder, vessel with water is measured after the experimentation. 
Step 6: Again the temperature of the burner, vessel, and stand are measured after the experimentation. 
Step 7: The readings are noted and they are used in the calculations. 
 
The experiment is taken using the experimental setup given above. 

STAINLESS STEEL 
VESSEL 
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Figure 5.  Experimental analysis 

 

 

S.NO Material Consumption(gm) Time(sec) 

1 
2years old 
alloy steel 

16.6 389 

2 
Fresh alloy 

steel 
14.7 363 

3 
Coated alloy 

steel 
13.8 346 

 

Table 1. The observations of variation in consumption with time. 

 

4 RESULTS 
 

The results are taken in the table mentioned above from the table was accomplished.  
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V. CONCLUSION 

Normal domestic LPG gas stove working concept is fully studied and several analyses are involved to find the 
different heat loss occurring in the alloy steel, and TBC coated  burners. The lost heat may distributed as the heat observed by 
the burner, stand, vessel, radiation and convection losses. The experiment was conducted to find the rate of LPG consumption 
and life incurred for different burners in real time applications. e. The major causes for reduction in life burner material is 
temperature effect. This causes the fatigue and reduces the life affecting physical properties. As a result efficiency increases by 
12.9% by replacing old burner. Further coated burner will give 8.4% more efficiency than new uncoated burner. 
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