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Abstract 
The objective of this research was to develop biomass stove using agricultural residue 

to reduce fuel cost for farmers and to recycle waste from agriculture to fuel. The research 

consisted of the design of the biomass stove which modified based on the model used in the 

villages e.g. Khanoom Jeen making stove. The agricultural residues including husk and saw 

dust were tested as fuel source. The designed biomass stove was up draft flow type. The 

stove body was made from the mixtures of cement : sand : stone with 5 different ratios; A  

(3 : 1 : 3), B (2 : 2 : 3), C (2 : 3 : 2), D (3 : 2 : 2) and E (3 : 3 : 1). Plastering material was prepared 

from clay: husk ash at three ratios; F (1 : 1), G (2 : 1) and H (1 : 2). The thermal tolerant 

property was tested and found that the stove body with ratio B gave the best thermal 

tolerant at 800  for 1 hour. The three plastering ratios gave similar thermal tolerant property 

at 800  for 1 hour. This optimum mixture was used for making the stove with the size of 0.20 

m diameter and 0.70 m height. The volume of the stove was 0.10 m3 and the average efficiency 

of the stove was 39.82% and this was similar to community biomass stove 40.82%. 

Keywords: Biomass, Biomass stove, Energy Saving Stove 

 

1. 

 
 

  

 
 

   
   

 
   

   
     
  

  
    

  

 
 

     
   

  
  

 
   

   1 
 (Up-draft Gasifier) 

  
 

 
 

 



10 

 

 
   

 
 1.659  

 10.36% [1] 

 
 0.05    

0.10   
14.60% [2] 

 1 
   

2.5    
[3] 

 
  

 
  

 
 

 

2. 
2.1  

 .  .  
 1   
 

 

 

   

      (a)                 (b)  

 1  
 

2.2  

2.2.1 

  Water Boiling Test 

(WBT) [2] 

 ( ) 

   =(  ) 100%   

   =  (  )  100% 
 

 
 ( ) 

 4.190  

  ( ) 

  ( ) 

  ( ) 

  ( ) 

 

  2,260 
 

 

( ) 

   (
) 



 Vol.12 No.2 July - December 2018 11

2.2.2  

 ASTM   
 ASTM D2867-95 [4] 

 ASTM D2867-95 [5] 
 ASTM D5832-95 [6] 

  
Adiabatic Bomb Calorimeter [7] 

2.3 

 2   
 

 
  :  :  

 (1 : 2 : 4)  5  
  A (3 : 1 : 3)  B (2 : 2 : 3)  C (2 : 3 : 2) 

 D (3 : 2 : 2)  E (3 : 3 : 1) 
 

 :  
  3   F (1 : 1) 

 G (2 : 1)  H (1 : 2)  

   0.05  
 0.03  

  3 
  

28   [8] 
 105  

 12  [4] 
 

 200 , 400 , 

600 ,  800 
 1  [9] 

 

 

 2  

 
 : 

 PVC  0.05  
 0.03   3 

  1  

 105  
 12  [4] 

 200, 400, 600  
800  [9] 

 

     

 3  
 

2.4 

 
 4  5 

   
  

 

A B C D E 

F G H 



12 

 

 4  

      

        (a)        (b)  

 

(c) 

 5  

2.5 

 
   

  
   

  
 6 

   
          (a)           (b) 

 6  

3.  
3.1 

 

 
  

 
  

 0.83   0.65  
 0.15  

 6   6  
 WBT 

 7 

 7 
 

   
 WBT 

 ( ) 
 ( )  

40.82% 

 
 

 



 Vol.12 No.2 July - December 2018 13

3.2 
 

 
2     5  
(  A, B, C, D  E) 

  3  (F, G  H)  
3.2.1 

 
 0.05   0.03  

  :  :  

 5    A (3 : 1 : 3)  B (2 : 2 : 3) 

 C (2 : 3 : 2)  D (3 : 2 : 2)  

 E (3 : 3 : 1) 
  8 

 

 

(a) 

 

(b) 
 8 

 
  

800    B 

 1  
  E  D  C   A 

 40  30  30  
 20    B 

 
  :  

:   
 

   

3.2.2 

 
 

0.05   0.03   
 :   3    F (1 : 1) 

 G (2 : 1)   H (1 : 2)  

   3  
  F  G  H 

 800   1  

 F 
 

3.3  

 
 

  0.20 
 0.70   0.10  

 
 9 

A B C D E 

A B C D E 



14 

 

 9  

  WBT  5  
  1   

 2.85 ± 0.05%  3   10 
 

 

 
 ( )  39.82% 

 ( )  
40.82% 

   
   3  

 30  

3.4 

 
  

 
     

  1 

 

10 
 

 

 

 1  

  

(%w/w) 

 

(%w/w) 

 

(%w/w) 

 

(%w/w) 

 

( ) 

 11.26 0.40 19.05 0.27 8.84 4.22 66.18 3.84 3,492 12.32 

5.38 0.96 2.27 0.34 3.87 1.02 90.32 2.02 4,134 24.47 

*  0.05 

 

 

 

 



 Vol.12 No.2 July - December 2018

   
     

 2.50-2.85%, 0.06 0.60%, 1.07 18.59%,  
77.95 96.37%  3,492 4,134  

 

 
 

  
   

 

4.  
 

 
  

 
 

   
   

   
 

 
  

  :  :   B 
 

   : 
  F  

  39.82% 
 40.82%

 

 

5.  
 

  

 2559 
  

  
 

 

6.  
[1]   . 

.  
 2560; 45(1):163 74.  

[2]   ,   , 
  , . 

. 
 

 2557; 7(2):103 10.  

[3]   . 
 1. 

, 
, ; 2558. 

[4] Annual Book of ASTM Standard. 

Standard Test Method for Moisture in 

Activated Carbon D2867-95. 15.01. 
709-711. United State of America; 1998. 

[5] Annual Book of ASTM Standard. Standard 
Test Method for Total AshContent 
of Activated Carbon D2866-94. 15.01. 
707-708. United State of America; 1998.  



16 

[6] Annual Book of ASTM Standard.  

Standard Test Method for Total 

Volatile Matter Content of Activated 

Carbon Sample D5832-95. 15.01. 782. 

United State of America; 1998. 

[7] McGill KC., Yasechko, ML., Nkari WK. 
Determinaton of Calories in Food 
Via Adiabatic Bomb Calorimeter. 
The Corinthian, Vol. 6, Article 9; 2004. 

[8]      . 
. : ; 2554. 

[9]   . 

. 
 

 : 

; 2554. 


