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Abstract— The main aim of the project is to reduce the waste 

heat from the tunnel kiln and increase the efficiency of the 

tunnel kiln. There are two methods are implemented to 

increase the efficiency of the Tunnel kiln. In first method the 

air is preheated by using the waste heat from the cooling zone. 

And in another method the water is supplied into the firing 

zone in firing zone the temperature is maintained at 16000C 

so the water is directly converted into the superheated steam. 

Then, the steam is used to run the turbine so the power is 

generated for the factory usage. By using these methods the 

heat loss is reduced and the efficiency also increased.   
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I. INTRODUCTION 

The Tunnel Kiln is widely used in Cement and Refractory 

oriented Companies. The major application of tunnel kiln is 

used to heat the refractory oriented goods. In the tunnel kiln 

the large amount of heat is wasted through the surrounding 

walls and through the exhaust gas. By using these methods 

the wastage of heat is reduced and the efficiency of kiln is 

increased. Due to this method the complete combustion 

process takes place. The power is generated for factory usage. 

And due to this method the amount of money invested for 

Electricity is reduced. 

II. METHODOLOGY 

The methodology of this project is used for increasing the 

efficiency of the Tunnel kiln. There are two methods are 

implemented to increase the efficiency of the Tunnel kiln. In 

first method air is preheated in the cooling zone. Due to this 

method the effective combustion is takes place. This method 

consist the compressor and the air pre heater. In another 

method the water is circulated to the Tunnel Kiln with a help 

of pump circulation. In here the tunnel kiln is act as a Water 

tube boiler. The high amount of heat is generated in tunnel 

kiln firing zone the temperature is maintained at 16000 C. So 

the water is directly converted into superheated steam 

(3600C) then the steam is passed to the turbine here the kinetic 

energy is directly converted into mechanical energy and the 

current is produced. 

III. TUNNEL KILN 

Tunnel Kiln is a major heating element in the Refractory and 

cement oriented companies. It is a continuous moving ware 

kiln in which the clay products to be fired are passed on cars 

through a long horizontal tunnel. The firing of products 

occurs at the central part of the tunnel. The tunnel kiln is 

considered to be the most advanced brick making technology. 

The main purpose of Tunnel kiln is to baking the Refractory 

Goods The main advantages of tunnel kiln technology lay its 

ability to fire a wide variety of clay products better control 

over firing process and high quality of the products. The 

tunnel kiln technology was developed around mid-19th 

century in Germany. However, the application of the 

technology for brick firing took place in the 20th century. The 

tunnel kiln arrangement is shown in fig. The Tunnel kiln 

majorly consist the three zones. 

 Preheating Zone  

 Firing Zone  

 Cooling Zone 

 
Fig. 1: Tunnel Kiln 

In kiln the combustion process is takes place by the 

oil fired method. In here the fuel is supplied by the fuel 

injection method. First the air is compressed at high pressure 

and it is stored in the storage tank. Then during the 

combustion Process the air is supplied in the inner tube. Then 

the Burner oil from the fuel injection pump it’s passed on the 

outer pipe. At end of the nozzle the compressed air and oil is 
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mixed together and the firing process is takes in the 

combustion chamber, 

 
Fig. 2: Firing System 

IV. HEAT RECOVERY SYSTEM 

In this method, the power generation is calculated by simple 

rankine cycle. This method consists of tunnel kiln, turbine, 

condenser and pump. The tunnel kiln is act as a water tube 

boiler. Here the tunnel kiln is act as boiler. In tunnel kiln 

firing zone generates more amount of heat. The temperature 

is generated in tunnel kiln up to 16000C. When the water is 

supplied to the kiln, it is directly converted into the super-

heated steam (3600C). Then the steam is used to run the 

turbine and the power is generated. 

 
Fig. 3: Power Generation method 

Turbine inlet, P1 = 20 bar, T1 = 3600C 

From the steam table for  

P1 = 20 bar and T1 = 3600C 

h1 =3159.3 Kj/kg, S1 =6.9917Kj/kgK 

In isentropic process  

S1 = S2 =6.9917 Kj/ Kg K 

S2 = Sf + x*Sfg2  

For P2 =0.08 bar in steam tables 

Sf =0.593Kj/Kg K, hfg =173.9Kj/Kg K 

Sfg =8.320Kj/Kg K,     hfg2 = 2403.1Kj/Kg 

S2 = 0.593+ X2*8.230  

X2 = 0.84 

h2 = hf + x*hfg  

= 173.9 + 0.84*2403.1 

H2 = 2192.5 Kj/Kg 

Pump work = 2 KW 

Enthalpy at exit of condenser 

Wp = h4-hf2   => 2 = h4-173.9 

H4 = 175.9 Kj/Kg K 

Efficiency of the Rankine cycle 

Ƞ = work done/Heat supply 

Ƞ = ((3159.3-2192.5)-2)/(3159-175.9) 

Ƞ = 0.323 = 32% 

V. PREHEATING AIR 

 
Fig. 4: Preheating method 

In this method the compressed air is heated before its 

combustion process. First the air is from the compressor is 

passed to the cooling zone. In the cooling zone the refractory 

bricks are cooling at atmosphere. These bricks are emitting 

large amount of heat. Then the compressed air is passed to the 

cooling zone through pipe line. Then heat is transferred from 

the bricks to the pipe line. In the cooling zone the heat is 

maintained up to 600-1500C. So the compressed air is heated 

in the Cooling zone. Then the air is takes to the combustion 

chamber then the combustion takes place efficiently. 

VI. CONCLUSION 

There is no doubt these methods will definitely increase the 

efficiency of the tunnel kiln. And this will increase the overall 

efficiency of the industry. This method is drastically reducing 

the fuel cost. And it is increasing the Fuel efficiency of the 

tunnel kiln. There are no doubt upcoming days these will 

definitely implement in the tunnel kiln. Due to this method 

the Fuel cost is reduced and Combustion takes place 

efficiently. 
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