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Figure 1- test rig a) burner in its stand in chimney b) stabilizing burner for air flows of 13 and 18 m3/hr (up and down) 
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Figure 2- An overview of the test bed and its main equipment 
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Table 1- Measuring equipment with range and accuracy of each 
Test rig measuring device Range Precision 

pressure gauges 
(Bourdon type) 

0-40 mbar 
0-100 mbar 
0-250 mbar 

1 mbar 
2 mbar 
5 mbar 

Thermometer (Bimetal) Co 60-0 Co 1 

Thermocouple (type B) 300-1600 Co 1 

Thermocouples (type K) 0-500 Co 1 

air rotameter flow rate /h3m 45-0.5 /h3m ±1 

gas meter 3m 100000-0  ±0.001
3m 

infrared thermometer Co 550-30- Co ±1 
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Figure 3- Changes in heat efficiency and chimney temperature versus fire rate 
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Figure 4- Heating process efficiency in terms of equivalence ratio 
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Figure 5- Changes in the floor temperature of the container for different dishes-burner distances 
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Figure 6- The side and bottom Nusselt numbers are related to the heat transfer to the pot 
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Figure 7- The side and bottom Nusselt numbers are related to the heat transfer to the pot  
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In the present study, a porous household burner with natural gas fuel has been investigated in a laboratory to estimate heat 
transfer and the level of its pollutants. According to the national standard, a standard container containing water has been used 
to perform tests of thermal efficiency, heat transfer and pollutants. The porous medium is made of silicon carbide and is installed 
on a test bed designed and made for this purpose. The water container has achieved its maximum thermal efficiency 29% during 
a heating process and within the operating range of the burner rate for a selected distance of 1.5 cm between the surface of the 
burner and the bottom of the container. 
This efficiency is also associated with the lowest emissions of NOx and CO pollutants, which are 2.2ppm and 4ppm, 
respectively. Also, the convective heat transfer of the bottom of the dish and its wall, respectively, 58% and 28%, along with 
radiation from the surface and flame radiation, which account for 2% and 12% of the total heat transfer, respectively. In another 
experiment with the constant heat output of the burner, the burner equivalence ratio was investigated and the highest thermal 

efficiency, corresponding to φ = 0.998 and equal to 23.9%, was obtained. 
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