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กก
 กกกก

  4   
ก 
 (Porous Burner, PB) 
 (porous absorber) 
 (porosity,φ) ก 0.45 
กก
 
 (Porous Emitter, PE) 
 2 ก  
0.45  0.52 ก PE ก
 PB ก 20 cm ก
กก
 PB กก
 
ก 
(temperature profile) กกก

   กก 
กกกก
กก PE กกก
กก (swirling air, QA) 

ก PE กก
 (fuel input, QF) 
 QF      
กก PE  φ ก 0.52 
กก 
ก    
 
 
Abstract 
       The combustion of diesel fuel in the porous 
burner was examined to investigate evaporation 
mechanism, combustion behavior and the effect of 
porous emitter. The test rig was divided into 4 
sections. On the first section is fuel injection 
chamber. Porous burner (PB) or porous absorber, 
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กก
 กกกก

  4   
ก 
 (Porous Burner, PB) 
 (porous absorber) 
 (porosity,φ) ก 0.45 
กก
 
 (Porous Emitter, PE) 
 2 ก  
0.45  0.52 ก PE ก
 PB ก 20 cm ก
กก
 PB กก
 
ก 
(temperature profile) กกก

   กก 
กกกก
กก PE กกก
กก (swirling air, QA) 

ก PE กก
 (fuel input, QF) 
 QF      
กก PE  φ ก 0.52 
กก 
ก    
 
 
Abstract 
       The combustion of diesel fuel in the porous 
burner was examined to investigate evaporation 
mechanism, combustion behavior and the effect of 
porous emitter. The test rig was divided into 4 
sections. On the first section is fuel injection 
chamber. Porous burner (PB) or porous absorber, 
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the pebble having porosity (Ø) of 0.45, is the 
second section. The combustion or flame position 
is located in the third one which three ways 
swirling air is supplied in this section. The final 
one is defined as porous emitter (PE) section. The 
pebble was also used as PE and two porosities of 
0.45 and 0.52, respectively, were experimented. 
PE is installed below PB with distance of 20 cm. 
The fuel was supplied drop wise from the top 
through the porous burner and evaporated in the 
porous media followed by the combustion on the 
bottom side. Axial profiles of temperature along 
the burner length were measured to clarify the 
evaporation and combustion phenomena. The 
pollutant emission characteristics were monitored 
at the burner exit. From the experimental 
investigations, it was found that the temperature 
profiles decreased with the three ways swirling air 
flows (QA) increasing. On the other hand, the 
temperature profiles increased with fuel heat input 
(QF). Remarkably, a better combustion and higher 
temperature profiles were achieved by PE having 
porosity of 0.52. 
Keywords: Diesel fuel, porous burner, 
temperature profile 
 
1.  
           (burner) 
 (liquid fuels)  ก 
 (atomizer) กก
ก (liquid droplets) 
ก  
 [1] กก
กก 
กกก
กก ก

 ก    
ก  

กกก    
 ก
ก 
ก (combustion intensity) 
 ก 
(ballistic characteristics) ก กก
กกก
 ก  
 
กก 
กกก
ก 
ก
ก     ก
กก กก 
[2-6] กกก
ก  
ก 
กกกก
 ก
กก ก
ก  
กกกก 
(conventional open spray flame) 
 ก 
ก 
กกก ก
กก 
 กกกก
 ก
ก 
          กกกก
กก
ก 

กก
กก 
กก ก 
        (         )         ก     
Amatachaya   [5]    



บทความวิจัย วารสารวิชาการ วิศวกรรมศาสตร์ ม.อบ. ปีที่ 4 ฉบับที่ 2 กรกฎาคม - ธันวาคม 255412                                                                                        

 

กก  (Porous 
Emitter, PE) ก (downstream)  
ก (Porous Burner, PB) 
 20 cm  PB  
PE  กก 
(Swirling air, QA)   PE 
กกก 
 กกก
ก ก PE  
ก PB กก
ก
 ก
ก Packed-bed 
 PB  PE ก ก 
กกก [3, 5] 
 
2. กก 
PB  (Porous Burner) 
PE  (Porous Emitter) 
ppm ก 
QA กก (l/min) 
QF ก (cc/min) 
T  (oC) 
Tb  (oC) 
Tmax  (oC) 
VS  (cm3) 
VT  (cm3) 
φ  

 
3. กก 
3.1 กก 
           1 
กก 
 4   
 (injection chamber zone)  2 
 (porous burner zone)  3 ก
กกกกก
 (mixing and combustion zone)  4 

ก (porous emitter 
zone) 

 

 
 1 กก

 
 
          กก
กก   PB      
กกก (fuel tank) 
ก (fuel valve) 
 1  PB ( 2) 
ก
ก 
กกก ก
กกก ก 
ก mixing and combustion 
กก  2  
กก PE ก PB 
ก PE กก
 กกกกกก
 PE  PE กกกกก
กกก ก
กกกก 
กก PB      
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กก  (Porous 
Emitter, PE) ก (downstream)  
ก (Porous Burner, PB) 
 20 cm  PB  
PE  กก 
(Swirling air, QA)   PE 
กกก 
 กกก
ก ก PE  
ก PB กก
ก
 ก
ก Packed-bed 
 PB  PE ก ก 
กกก [3, 5] 
 
2. กก 
PB  (Porous Burner) 
PE  (Porous Emitter) 
ppm ก 
QA กก (l/min) 
QF ก (cc/min) 
T  (oC) 
Tb  (oC) 
Tmax  (oC) 
VS  (cm3) 
VT  (cm3) 
φ  

 
3. กก 
3.1 กก 
           1 
กก 
 4   
 (injection chamber zone)  2 
 (porous burner zone)  3 ก
กกกกก
 (mixing and combustion zone)  4 

ก (porous emitter 
zone) 

 

 
 1 กก

 
 
          กก
กก   PB      
กกก (fuel tank) 
ก (fuel valve) 
 1  PB ( 2) 
ก
ก 
กกก ก
กกก ก 
ก mixing and combustion 
กก  2  
กก PE ก PB 
ก PE กก
 กกกกกก
 PE  PE กกกกก
กกก ก
กกกก 
กก PB      
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ก  
กกก 
ก 

    กกก
กกก ก
กก 
ก ก ก 
                         (N-Type 
Thermocouples)  27      
ก 0.5 mm ก
ก 3 ก ก
 7   PB 
ก (cement) 
กก 
ก ก
กก 
PB กกกก ก
   7  กก
ก Mixing and combustion ก
  13  ก
      ก  ก           ก        PE      
กก กก
 PE ก
ก (CO) ก 
(NOx) ก (exhaust 
analyzer)  Testo  350 XL 
3.2 ก 
          ก (porosity,φ)        
ก () 
 กก
 10 cm กก 
9.5 cm       
  5 
กก 
ก
 กก (Beaker) กก
 
กกก 
   

(Void-space volume, VS) ก
กก (Total or bulk 
volume, VT)  φ ก 
 

φ = S

T

V  
Porosity ( )

V
                            (1) 

 
ก
ก 0.5  1.5 cm  VS  281 
 330 cm3 กก (1)  φ  
0.45  0.52  
3.3 ก 
            ก        ก   
กกก
กก PE 
 5   1.1, 2.09, 3.85, 5.36  
6.85 cc/min  ก
 160 l/min  40 l/min ก
 (flame extinction) ก 700 
l/min กกกก
ก  (steady state) 
ก 
กกก 
 
4. ก 
4.1  QA  
           2 กก
 (QA) 
ก PE ก     
ก QF = 3.89 cc/min  PB 
 PE ก φ = 0.45 
 3  PB, 
 combustion chamber  PE 
 combustion chamber 
 QA = 160 l/min  QA 
 ก (Maximum 
Temperature ,Tmax)      x = 
145 mm (T8) ก         QA = 160  l/min 
  Tmax  QA 
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 (flame position)  
Tmax ก 
ก PB (T7  x 
= 100) ก  ก QA 

= 160 l/min      
PB  QA      ก 
 (PB 
 PE)  QA  ก
กก (excess air) ก
กก
กกกก
 (lean combustion) 
ก CO  
NOX ก   3 (ก PB  PE  φ 
ก 0.45  0.45  QF = 3.89 
cc/min) ก QA         
ก excess air 
กกก 
swirling air  CO 
  NOX ก         
 1 - 6 ppm กก
ก         
 [7] กก T6  
PB ก   QA  400 - 500 oC 
ก  (Boiling 
temperature, Tb ≈ 300 oC) [8] ก
ก PE ก PB  กก
ก 

 

 
 2 ก 

 

 
 3  QA  CO  NOX 

 
           4  QA 
ก PE ก
 ก QF = 3.89 cc/min  
PB ก PE  φ = 0.45  φ = 0.52  
 PE 
 QA   
PB ก QA  ก
 combustion chamber   
ก PB 
  QA   
combustion chamber 
 x > 165 mm (T9)  Tmax       
 PB  QA 
 (Flame length)  
กก กกก PE 
ก PB  
กก combustion chamber 
 QA   ก lean combustion 
 excess air กกก 
 QA  
 CO  NOX 
กก PE  φ = 0.45 
 QA  NOX ก
ก
ก peak 
temperature  5 

 
 4 ก 
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 (flame position)  
Tmax ก 
ก PB (T7  x 
= 100) ก  ก QA 

= 160 l/min      
PB  QA      ก 
 (PB 
 PE)  QA  ก
กก (excess air) ก
กก
กกกก
 (lean combustion) 
ก CO  
NOX ก   3 (ก PB  PE  φ 
ก 0.45  0.45  QF = 3.89 
cc/min) ก QA         
ก excess air 
กกก 
swirling air  CO 
  NOX ก         
 1 - 6 ppm กก
ก         
 [7] กก T6  
PB ก   QA  400 - 500 oC 
ก  (Boiling 
temperature, Tb ≈ 300 oC) [8] ก
ก PE ก PB  กก
ก 

 

 
 2 ก 

 

 
 3  QA  CO  NOX 

 
           4  QA 
ก PE ก
 ก QF = 3.89 cc/min  
PB ก PE  φ = 0.45  φ = 0.52  
 PE 
 QA   
PB ก QA  ก
 combustion chamber   
ก PB 
  QA   
combustion chamber 
 x > 165 mm (T9)  Tmax       
 PB  QA 
 (Flame length)  
กก กกก PE 
ก PB  
กก combustion chamber 
 QA   ก lean combustion 
 excess air กกก 
 QA  
 CO  NOX 
กก PE  φ = 0.45 
 QA  NOX ก
ก
ก peak 
temperature  5 

 
 4 ก 
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 5  QA  CO  NOX 

 
4.2  QF  
           6  QF 
ก PE ก
 ก QA = 320 l/min  
PB  PE ก φ = 0.45 
ก       
ก QF   
    
กก
ก      ก 
(pressure drop)  
กก        
 (rich mixture) 
กก swirling air 
ก 
กกก 
ก กก
 flame length  
pressure drop  rich mixture กก
 CO     7 
 QF ก
ก QF       NOX 
กก ก
 

 

 
 6 ก 

 
 7  QF  CO  NOX 

 
           8  QF 
 QA = 320 l/min  PB  PE 
 φ = 0.45  0.52  
 PB  PE 
 QF  ก
 (Combustion chamber)    QF = 5.36 
cc/min 
กก ก
 CO  QF 
กกก 
 (Rich combustion)  NOX ก 
กกก
  9 

 

 
 8 ก 

 

 
 9  QF  CO  NOX 
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 10 ก 

 

 
 11 ก CO  NOX 

 
4.3 ก

 φφφφ  PE ก 
           10 ก
ก PE 
ก 2  φ = 0.45  0.52 ก
 QF = 3.89 cc/min  QA = 320 
l/min กก
 PE     กกก PE 
กกก
กกก
 PE กก PE  φ = 0.45 
กก φ = 
0.52 ก φ = 0.52 
ก 
กกกกก 
(heat convection) ก
กก PB ก
กกกกก
ก กก
 11  CO ก
 PE ก ก PE ก
    (secondary air) กก

กก
ก  pressure drop  ก 
CO กก 100 - 200 ppm 
 NOX กกก       
4 ppm ก 

 
5. ก 

1. ก
 PE กก 
(QA)  ก (lean 
mixture) กก(excess air)  

2. 
ก (QF) ก
ก
 

3. ก
ก PE กก PE ก
กกกก กก
ก PE  PB  

4. ก 
PE  φ = 0.52 กกφ = 0.45 
กกก 

5.  CO  
QA   QF 
ก 250 ppm  NOX 
กก   
ก 6 ppm ก
 

 
6. กกก 


 (.) 
ก
                 ก  ก         
ก ก ก
ก . ก
ก   ก                         
   กก
 
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 10 ก 

 

 
 11 ก CO  NOX 

 
4.3 ก

 φφφφ  PE ก 
           10 ก
ก PE 
ก 2  φ = 0.45  0.52 ก
 QF = 3.89 cc/min  QA = 320 
l/min กก
 PE     กกก PE 
กกก
กกก
 PE กก PE  φ = 0.45 
กก φ = 
0.52 ก φ = 0.52 
ก 
กกกกก 
(heat convection) ก
กก PB ก
กกกกก
ก กก
 11  CO ก
 PE ก ก PE ก
    (secondary air) กก

กก
ก  pressure drop  ก 
CO กก 100 - 200 ppm 
 NOX กกก       
4 ppm ก 

 
5. ก 

1. ก
 PE กก 
(QA)  ก (lean 
mixture) กก(excess air)  

2. 
ก (QF) ก
ก
 

3. ก
ก PE กก PE ก
กกกก กก
ก PE  PB  

4. ก 
PE  φ = 0.52 กกφ = 0.45 
กกก 

5.  CO  
QA   QF 
ก 250 ppm  NOX 
กก   
ก 6 ppm ก
 

 
6. กกก 


 (.) 
ก
                 ก  ก         
ก ก ก
ก . ก
ก   ก                         
   กก
 
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