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Appendix A 

Nomination of Potential Sites 
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Appendix B 

Selection of Dagoon Daing Village 
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Appendix C 

Biomass Fuel Analysis Results 
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1.1 Heating value and % sulfur 

 

 

 

 

 

 

 

 

 

 

Analysis 
No. 

bamboo rice straw rice husk wood 

Hg(cal/g) %S Hg(cal/g) %S Hg(cal/g) %S Hg(cal/g) %S 

1 4557.00 0.47 3632.46 0.68 3339.87 0.05 3997.30 0.07 

2 3987.01 0.41 3684.06 0.75 3212.75 0.04 3895.04 0.05 

3 4641.03 0.43 3809.77 0.81 3189.70 0.05 3869.32 0.08 

4 3887.21 0.38 3638.26 0.71 3729.67 0.05 3846.64 0.04 

5 4565.25 0.49 3859.56 0.77 3349.89 0.05 4017.01 0.09 

6 3786.30 0.38 3304.98 0.72 3349.64 0.03 3845.39 0.05 

7 3894.12 0.39 3629.56 0.80 3217.01 0.05 4191.30 0.07 

8 3968.30 0.43 3726.69 0.71 3219.52 0.03 3788.14 0.05 

9 4778.10 0.49 3929.56 0.79 3410.60 0.05 3859.10 0.0 5

10 4657.79 0.39 3342.99 0.73 3129.45 0.03 3904.18 0.0 7

AV 4272.21 0.43 3655.79 0.75 3314.81 0.04 3921.34 0.06 
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1.2 Moisture 

Sample 
Crucible 

No. 

Crucible 

Weight 

(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible 
+ Sample 
after oven

(g) 

Sample 
weight 
after 

oven (g) 

% 
moisture 

AV 

% 
moisture

Wood 

1 32.80 33.80 1.00 33.72 0.08 7.73 

7.49 

2 35.80 36.80 1.00 36.73 0.07 7.35 

3 37.34 38.34 1.00 38.27 0.07 7.39 

4 27.78 28.78 1.00 28.70 0.09 7.29 

5 29.79 30.79 1.00 30.71 0.08 8.61 

6 34.80 35.80 1.00 35.72 0.10 8.53 

7 32.80 33.80 1.00 33.73 0.04 7.65 

8 38.87 39.88 1.00 39.80 0.07 6.83 

9 39.41 40.41 1.00 40.34 0.08 6.67 

10 36.80 37.80 1.00 37.73 0.08 6.85 
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Sample 

Crucible 

No. 

Crucible 

Weight 

(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible + 
Sample 

after oven 
(g) 

Sample 
weight 
after 

oven (g) 

% 
moisture 

AV 

% 
moisture

Bamboo 

1 42.31 43.31 1.00 43.25 0.06 5.94 

5.73 

2 32.31 33.32 1.00 33.26 0.06 5.77 

3 37.14 38.14 1.00 38.08 0.06 5.71 

4 58.02 59.04 1.01 58.99 0.05 5.85 

5 46.78 47.78 1.01 47.73 0.05 5.59 

6 51.60 52.61 1.01 52.55 0.05 5.59 

7 33.31 34.32 1.00 34.26 0.07 5.97 

8 41.96 42.96 1.01 42.91 0.06 5.75 

9 46.78 47.78 1.01 47.73 0.05 5.69 

10 36.14 37.14 1.00 37.08 0.05 5.41 
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Sample 
Crucible 

No. 

Crucible 

Weight 
(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible + 
Sample 

after oven
(g) 

Sample 
weight 
after 

oven (g) 

% 
moisture 

AV 

% 
moisture

Rice 
husk 

1 33.41 34.41 1.00 34.36 0.06 5.72 

5.60 

2 42.49 43.49 1.00 43.43 0.06 5.51 

3 41.52 42.53 1.01 42.47 0.06 5.58 

4 44.58 45.57 0.99 45.52 0.05 5.46 

5 44.10 45.09 0.99 45.04 0.05 5.69 

6 43.62 44.61 1.00 44.56 0.05 5.58 

7 43.13 44.13 1.00 44.08 0.05 5.56 

8 42.49 43.49 1.00 43.43 0.06 5.51 

9 43.49 44.49 1.00 44.43 0.07 5.61 

10 42.52 43.53 1.01 43.47 0.07 5.78 
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Sample 
Crucible 

No. 

Crucible 

Weight 
(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible + 
Sample 

after oven 
(g) 

Sample 
weight 
after 

oven (g) 

% 
moistur

e 

AV 

% 
moisture

Rice 
straw 

1 41.72 42.72 1.00 42.65 0.07 7.60 

7.76 

2 40.30 41.29 1.00 41.22 0.08 7.85 

3 45.14 46.15 1.00 46.07 0.08 7.83 

4 42.34 43.34 1.00 43.26 0.08 8.05 

5 43.25 44.25 1.00 44.17 0.08 7.97 

6 44.17 45.17 1.00 45.09 0.08 7.89 

7 45.08 46.08 1.00 46.00 0.08 7.81 

8 45.85 46.86 1.00 46.78 0.08 7.61 

9 46.97 47.97 1.00 47.90 0.08 7.50 

10 48.08 49.09 1.00 49.01 0.08 7.52 

 

 

 

 

 

 

 

 

 

 

 



  85

1.3 Volatile Matter 

Sample 
Crucible 

No. 

Crucible 

Weight 
(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible + 
Sample 

after oven

(g) 

Sample 
weight 
after 

oven (g) 

% VM 
AV 

%VM 

Wood 

1 40.29 41.31 1.01 40.47 0.84 74.90 

74.82 

2 41.52 42.53 1.01 41.69 0.84 75.50 

3 45.15 46.15 1.00 45.33 0.82 75.85 

4 32.61 33.64 1.03 32.78 0.86 73.52 

5 35.04 36.07 1.02 35.21 0.86 73.99 

6 37.47 38.49 1.02 37.64 0.85 74.47 

7 40.29 41.31 1.01 40.47 0.84 74.90 

8 43.12 44.13 1.01 43.31 0.83 75.33 

9 45.95 46.95 1.01 46.14 0.81 74.57 

10 48.77 49.78 1.00 48.97 0.80 75.20 

 

 

 

 

 

 

 

 

 

 



  86

Sample 
Crucible 

No. 

Crucible 

Weight 
(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible + 
Sample 

after oven 
(g) 

Sample 
weight 
after 

oven (g) 

% VM 
AV 

%VM

Bamboo 

1 35.80 36.81 1.00 36.00 0.81 74.52 

74.68

2 42.50 43.50 1.00 42.69 0.81 75.24 

3 37.34 38.34 1.00 37.54 0.80 74.27 

4 40.08 41.08 1.00 40.28 0.80 73.43 

5 40.85 41.85 1.00 41.05 0.80 74.70 

6 43.60 44.60 1.01 43.78 0.82 74.87 

7 42.39 43.39 1.00 42.58 0.82 75.46 

8 41.18 42.18 1.00 41.37 0.81 75.05 

9 39.97 40.97 1.00 40.17 0.81 74.65 

10 40.08 41.08 1.00 40.28 0.80 74.63 
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Sample 
Crucible 

No. 

Crucible 

Weight 
(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible + 
Sample 

after oven 
(g) 

Sample 
weight 
after 

oven (g) 

% VM 
AV 

%VM

Rice 
husk 

1 42.30 43.31 1.01 42.68 0.63 56.54 

56.41

2 37.13 38.15 1.01 37.53 0.62 55.31 

3 42.30 43.31 1.01 42.68 0.63 56.24 

4 53.29 54.30 1.01 53.60 0.60 53.04 

5 52.63 53.64 1.01 52.99 0.65 58.00 

6 31.97 32.98 1.02 32.38 0.61 54.08 

7 37.13 38.15 1.01 37.53 0.62 55.31 

8 47.47 48.48 1.01 47.84 0.64 57.07 

9 54.35 55.37 1.01 54.71 0.66 59.28 

10 52.10 53.11 1.01 52.44 0.58 59.26 
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Sample 
Crucible 

No. 

Crucible 

Weight 
(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible + 
Sample 

after oven 
(g) 

Sample 
weight 
after 

oven (g) 

% VM 
AV 

%VM

Rice 
straw 

1 41.69 42.40 0.71 41.88 0.51 64.48 

65.58

2 33.41 33.83 0.42 33.52 0.31 66.69 

3 25.14 25.26 0.12 25.15 0.10 68.90 

4 74.79 76.69 1.90 75.35 1.33 58.64 

5 22.04 21.73 0.01 21.36 0.00 68.97 

6 30.32 30.30 0.31 29.73 0.21 68.76 

7 35.41 35.83 0.45 35.52 0.35 68.70 

8 57.24 57.54 1.27 55.62 0.82 58.94 

9 49.96 50.97 1.01 50.25 0.72 65.27 

10 42.69 44.40 0.74 44.88 0.61 66.48 
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1.4 Ash 

Sample 
Crucible 

No. 

Crucible 

Weight 
(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible + 
Sample 

after oven 
(g) 

Sample 
weight 
after 

oven (g) 

% ash 
AV 

%ash

Wood 

1.00 32.79 33.80 1.00 32.86 0.94 6.13 

6.36 

2.00 35.80 36.80 1.00 35.87 0.94 6.20 

3.00 37.33 38.33 1.00 37.40 0.93 6.75 

4.00 45.37 46.37 1.00 45.44 0.93 7.28 

5.00 30.77 31.77 1.00 30.83 0.94 5.74 

6.00 28.50 29.51 1.00 28.56 0.95 5.43 

7.00 26.24 27.24 1.00 26.29 0.95 5.12 

8.00 23.97 24.97 1.00 24.02 0.95 4.81 

9.00 50.24 51.24 1.00 50.32 0.92 7.79 

10.00 58.67 59.67 1.00 58.76 0.91 8.72 
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Sample 
Crucible 

No. 

Crucible 

Weight 
(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible + 
Sample 

after oven 
(g) 

Sample 
weight 
after 

oven (g) 

% ash 
AV 

%ash

Bamboo 

1.00 42.31 43.31 1.00 42.36 0.96 4.62 

5.55 

2.00 32.31 33.31 1.00 32.37 0.94 6.08 

3.00 37.13 38.13 1.00 37.19 0.94 5.94 

4.00 41.95 42.95 1.00 42.01 0.94 5.80 

5.00 45.25 46.53 1.00 47.30 0.96 4.09 

6.00 23.05 24.81 1.00 25.30 0.80 6.42 

7.00 35.15 36.53 1.00 36.30 0.88 6.14 

8.00 47.25 48.26 1.00 47.30 0.96 4.09 

9.00 27.01 28.01 1.00 27.08 0.92 6.59 

10.00 28.33 29.07 1.00 27.68 0.96 5.76 
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Sample 
Crucible 

No. 

Crucible 

Weight 
(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible + 
Sample 
weight 

after oven 
(g) 

Sample 
weight 
after 

oven (g) 

% ash 
AV 

%ash 

Rice 
husk 

1.00 33.41 34.41 1.00 33.55 0.87 13.66 

13.45 

2.00 42.49 43.49 1.00 42.61 0.88 12.39 

3.00 41.51 42.52 1.00 41.66 0.86 14.29 

4.00 40.54 41.55 1.01 40.70 0.84 15.19 

5.00 42.16 43.17 1.00 42.29 0.87 13.02 

6.00 54.70 55.70 1.00 54.80 0.90 11.49 

7.00 30.28 31.28 1.00 30.42 0.86 14.29 

8.00 53.40 54.40 1.00 53.53 0.87 13.32 

9.00 42.16 43.17 1.00 42.29 0.87 13.42 

10.00 30.92 31.93 1.00 31.05 0.87 13.43 
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Sample 
Crucible 

No. 

Crucible 

Weight 
(g) 

Total 
Crucible 

+ 
Sample 

(g) 

Sample 
weight 
before 

oven (g)

Total 
weight 

Crucible 
+ Sample 

weight 
after oven

(g) 

Sample 
weight 
after 

oven (g) 

% ash 
AV 

%ash 

Rice 
straw 

1.00 41.72 42.72 1.00 41.84 0.88 11.92 

12.44 

2.00 40.29 41.29 1.00 40.41 0.88 12.45 

3.00 45.15 46.15 1.00 45.28 0.87 12.96 

4.00 48.00 49.01 1.01 48.14 0.87 12.47 

5.00 30.86 31.85 1.19 30.96 0.89 12.41 

6.00 35.57 36.57 1.10 35.69 0.88 12.43 

7.00 40.29 41.29 1.00 40.41 0.88 12.25 

8.00 45.15 46.15 1.00 45.28 0.87 12.96 

9.00 49.91 50.91 0.94 50.05 0.87 12.16 

10.00 44.67 45.68 1.00 49.82 0.86 12.36 
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1.6 Bulk density 

Sample No. D(g) 
D + 1.67

(g) 
S (g) 

S + 0.04 
(g) 

V cm3 B(g/cm3) 

Wood 

1 0.45 2.12 0.78 0.82 1.30 1.63 

2 0.62 2.29 0.90 0.94 1.35 1.70 

3 0.60 2.27 1.15 1.19 1.08 2.10 

4 0.93 2.60 1.31 1.35 1.25 2.08 

5 0.95 2.62 1.29 1.43 1.29 2.03 

6 0.45 2.12 0.78 0.85 1.10 1.83 

7 0.62 2.29 1.60 0.94 1.30 1.85 

8 0.79 2.46 1.02 1.18 1.35 1.87 

9 0.96 2.51 1.14 1.18 1.42 2.10 

10 0.70 2.50 0.93 1.38 1.10 1.90 

AV 0.71 2.38 1.09 1.13 1.25 1.91 
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Sample No. D(g) 
D + 1.67

(g) 
S (g) 

S + 0.04 
(g) 

V cm3 B(g/cm3) 

Bamboo 

1 0.58 2.25 0.97 1.01 1.24 1.81 

2 0.67 2.34 0.94 0.98 1.36 1.72 

3 0.57 2.24 0.90 0.94 1.30 1.72 

4 0.56 2.23 0.85 0.89 1.34 1.66 

5 0.60 2.27 0.88 0.92 1.35 1.68 

6 0.64 2.31 0.91 0.95 1.36 1.70 

7 0.68 2.35 0.94 0.98 1.37 1.74 

8 0.56 2.20 0.87 0.95 1.25 1.64 

9 0.52 2.46 0.92 0.94 1.28 1.72 

10 0.59 2.02 0.89 0.90 1.30 1.76 

AV 0.60 2.27 0.91 0.95 1.32 1.72 

 

 

  Note:   initial wire weight = 1.67 g 

 Wire weight in water = 0.04 g 

  

  V = sample volume (cm3) 

  D = Initial mass (g) 

  S = Mass in water (g) 

  B = bulk density (g/cm3) 
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2.1 Rice husk 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No. C H N S O 

1 34.43 4.01 0.24 0.11 61.21 

2 33.42 3.00 0.23 0.12 63.23 

3 36.12 3.49 0.18 0.12 60.00 

4 35.21 3.39 0.21 0.15 61.02 

5 36.22 4.00 0.19 0.13 59.24 

6 34.51 3.82 0.18 0.13 61.33 

7 34.45 4.13 0.24 0.12 61.00 

8 35.27 3.82 0.23 0.13 60.55 

9 36.81 3.69 0.22 0.12 59.13 

10 35.02 3.71 0.20 0.10 60.89 

AV 35.15% 3.71% 0.21% 0.12% 60.44% 



  100

2.2 Bamboo 

No. C H N S O 

1 45.65 4.53 0.26 0.06 48.01 

2 42.10 4.21 0.23 0.05 47.23 

3 46.95 3.49 0.24 0.04 49.12 

4 44.92 4.56 0.21 0.06 50.12 

5 45.74 4.00 0.23 0.04 49.24 

6 44.88 4.67 0.28 0.07 49.87 

7 44.25 4.13 0.24 0.09 47.21 

8 46.53 4.20 0.23 0.07 48.21 

9 47.42 4.62 0.24 0.06 47.13 

10 48.20 4.75 0.20 0.10 47.26 

AV 45.66% 4.32% 0.24% 0.06% 48.33% 
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2.3 Wood 

No. C H N S O 

1 45.65 5.53 0.17 0.06 48.01 

2 43.10 5.44 0.18 0.05 51.23 

3 46.95 3.46 0.21 0.04 49.82 

4 44.92 6.21 0.19 0.06 48.56 

5 45.21 5.12 0.17 0.04 49.44 

6 44.88 4.63 0.18 0.07 49.87 

7 45.28 5.24 0.18 0.09 48.21 

8 44.22 4.23 0.21 0.07 50.83 

9 42.26 5.26 0.19 0.08 51.93 

10 46.52 4.32 0.20 0.10 48.32 

AV 44.93% 4.94% 0.19% 0.07% 49.62% 
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2.4 Rice straw 

No. C H N S O 

1 41.50 5.29 0.61 0.23 52.16 

2 38.14 5.44 0.57 0.20 55.15 

3 40.25 4.86 0.63 0.25 53.21 

4 39.12 5.67 0.62 0.23 54.22 

5 40.03 5.42 0.59 0.22 53.42 

6 41.32 4.86 0.58 0.20 52.81 

7 41.23 5.24 0.57 0.24 52.43 

8 37.05 4.84 0.59 0.26 56.83 

9 38.84 5.26 0.61 0.21 54.60 

10 41.23 4.32 0.57 0.20 53.46 

AV 39.88% 5.12% 0.59% 0.22% 53.83% 
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3. Ash analysis 

LAB NO. 

Sample Name 

Sample Condition 

Sample Date 

Receive Date 

Analysed  Date 

 

50 x 0384 

Bamboo 

normal 

- 

6/8/2007 

10/8/04-
3/9/07 

 

50 x 0385 

Rice straw 

normal 

- 

6/8/2007 

10/8/04-
3/9/07 

 

50 x 0386 

Rice husk 

normal 

- 

6/8/2007 

10/8/04-
3/9/07 

 

50 x 0387

Wood 

normal 

- 

6/8/2007 

10/8/04-
3/9/07 

1. ASH COMPOSITION (%) RESULT 

Fe2O3 

Al2O3 

MgO 

SiO2 

CaO 

K2O 

Na2O 

TiO2 

Mn3O4 

SO3 

3.68 

4.79 

5.92 

44.08 

23.09 

12.69 

0.44 

0.28 

0.10 

1.61 

0.76 

2.42 

1.87 

72.73 

5.40 

12.87 

0.24 

0.01 

0.78 

0.28 

1.20 

0.14 

0.64 

88.72 

3.92 

2.58 

0.25 

0.07 

0.09 

0.00 

3.24 

5.57 

5.85 

43.24 

23.43 

12.21 

1.73 

0.29 

0.37 

2.39 

2. ASH FUSION TEMPERATURE (oC) 

2.1 Initial Deformation Temperature 

2.2 Softening  Temperature 

2.3 Hemispherical Temperature 

2.4 Fluid Temperature 

1,142 

1,152 

1,163 

1,178 

1,000 

1,194 

1,220 

1,268 

1,440 

1,500 

>1,500 

>1,500 

1,138 

1,183 

1,189 

1,205 
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3.1 ASH COMPOSITION (%) 

 3.1.1 Ash Composition–Bamboo  

No. Fe2O3 Al2O3 MgO SiO2 CaO K2O Na2O TiO2 Mn3O4 SO3 

1 3.76 4.89 6.08 43.55 23.31 12.75 0.42 0.24 0.08 1.60 

2 3.78 4.75 5.76 47.62 20.33 11.98 0.43 0.25 0.09 1.69 

3 3.65 4.96 6.24 43.15 23.07 13.12 0.42 0.29 0.09 1.69 

4 3.55 4.75 5.48 42.96 25.19 12.34 0.45 0.29 0.10 1.57 

5 3.68 4.61 6.24 46.90 21.01 11.87 0.41 0.27 0.12 1.57 

6 3.69 4.68 5.67 44.75 22.46 13.01 0.42 0.26 0.11 1.63 

7 3.78 4.78 5.74 44.25 22.81 12.84 0.46 0.28 0.09 1.65 

8 3.72 4.96 5.47 43.57 23.27 13.25 0.45 0.28 0.08 1.63 

9 3.49 4.73 5.81 42.15 25.34 12.73 0.46 0.31 0.09 1.57 

10 3.71 4.81 6.74 41.85 24.15 12.98 0.47 0.29 0.14 1.54 

AV 3.68 4.79 5.92 44.08 23.09 12.69 0.44 0.28 0.10 1.61 
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 3.1.2 Ash Composition–Rice straw 

No. Fe2O3 Al2O3 MgO SiO2 CaO K2O Na2O TiO2 Mn3O4 SO3 

1 0.76 2.63 1.98 72.26 5.61 12.75 0.22 0.01 0.82 0.32 

2 0.78 2.61 1.76 72.31 5.33 13.26 0.23 0.02 0.79 0.27 

3 0.77 2.06 1.86 73.15 5.07 13.12 0.22 0.01 0.78 0.32 

4 0.76 2.65 1.88 73.28 5.19 12.34 0.25 0.02 0.78 0.21 

5 0.68 2.34 1.98 73.54 5.89 11.67 0.21 0.01 0.79 0.25 

6 0.69 2.52 1.87 73.72 5.24 12.01 0.22 0.01 0.77 0.31 

7 0.78 2.14 1.76 72.11 5.88 13.44 0.25 0.02 0.74 0.24 

8 0.78 2.25 1.89 72.50 5.27 13.25 0.25 0.01 0.81 0.35 

9 0.79 2.63 1.90 72.48 5.34 12.84 0.26 0.01 0.81 0.30 

10 0.81 2.41 1.78 71.95 5.15 13.98 0.27 0.01 0.74 0.26 

AV 0.76 2.42 1.87 72.73 5.40 12.87 0.24 0.01 0.78 0.28 
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 3.1.3 Ash Composition – Rice husk 

No. Fe2O3 Al2O3 MgO SiO2 CaO K2O Na2O TiO2 Mn3O4 SO3 

1 1.20 0.14 0.62 89.16 3.67 2.45 0.22 0.07 0.09 0.00 

2 1.18 0.13 0.61 89.00 3.87 2.46 0.21 0.07 0.08 0.00 

3 1.19 0.11 0.63 88.65 3.98 2.69 0.22 0.06 0.09 0.00 

4 1.18 0.15 0.58 88.85 3.90 2.52 0.26 0.08 0.09 0.00 

5 1.20 0.15 0.67 88.91 3.87 2.41 0.24 0.07 0.08 0.00 

6 1.19 0.17 0.62 88.82 3.94 2.44 0.26 0.08 0.09 0.00 

7 1.15 0.13 0.58 89.11 3.78 2.51 0.21 0.07 0.09 0.00 

8 1.21 0.16 0.68 88.60 3.97 2.58 0.25 0.07 0.10 0.00 

9 1.28 0.18 0.68 88.17 4.01 2.84 0.29 0.08 0.09 0.00 

10 1.26 0.12 0.70 87.95 4.21 2.88 0.30 0.09 0.09 0.00 

AV 1.20 0.14 0.64 88.72 3.92 2.58 0.25 0.07 0.09 0.00 
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 3.1.4 Ash Composition - Wood 

No. Fe2O3 Al2O3 MgO SiO2 CaO K2O Na2O TiO2 Mn3O4 SO3 

1 3.26 5.74 6.08 42.55 23.60 12.05 1.72 0.29 0.38 2.65 

2 3.28 6.45 6.46 43.12 22.43 11.50 1.93 0.30 0.39 2.46 

3 3.25 5.26 5.94 42.15 23.97 13.12 1.72 0.29 0.39 2.23 

4 3.25 5.75 5.48 43.46 23.19 12.28 1.75 0.30 0.35 2.51 

5 3.08 5.52 5.20 44.11 24.01 11.87 1.81 0.29 0.32 2.11 

6 3.19 5.12 5.67 44.25 22.56 13.01 1.82 0.26 0.36 2.08 

7 3.18 5.30 5.94 42.90 24.57 11.87 1.46 0.28 0.39 2.43 

8 3.12 5.58 5.47 43.21 23.57 12.21 1.79 0.30 0.38 2.69 

9 3.24 5.25 5.49 44.12 23.84 12.03 1.70 0.30 0.40 1.95 

10 3.54 5.75 6.74 42.50 22.53 12.20 1.60 0.29 0.34 2.83 

AV 3.24 5.57 5.85 43.24 23.43 12.21 1.73 0.29 0.37 2.39 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  111

3.2 ASH FUSION TEMPERATURE (oC) 

 3.2.1 Bamboo 

No. 
Initial Deformation 

Temperature 
Softening  

Temperature 
Hemispherical  
Temperature 

Fluid  
Temperature 

1 1,150 1,162 1,170 1,165 

2 1,121 1,143 1,181 1,187 

3 1,132 1,138 1,163 1,192 

4 1,138 1,141 1,148 1,168 

5 1,153 1,156 1,183 1,183 

6 1,126 1,141 1,156 1,176 

7 1,141 1,181 1,172 1,165 

8 1,120 1,140 1,136 1,160 

9 1,159 1,158 1,141 1,189 

10 1,180 1,160 1,180 1,195 

AV 1,142 1,152 1,163 1,178 
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  3.2.2 Rice straw 

No. 
Initial Deformation 

Temperature 
Softening  

Temperature 
Hemispherical  
Temperature 

Fluid  
Temperature 

1 950 1,185 1,270 1,260 

2 990 1,180 1,250 1,285 

3 1,050 1,195 1,230 1,290 

4 950 1,200 1,180 1,240 

5 995 1,200 1,200 1,285 

6 1,000 1,195 1,180 1,275 

7 1,025 1,200 1,220 1,260 

8 1,120 1,180 1,260 1,260 

9 968 1,190 1,160 1,275 

10 950 1,210 1,250 1,250 

AV 1,000 1,194 1,220 1,268 
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  3.2.3 Rice husk 

No. 
Initial Deformation 

Temperature 
Softening  

Temperature 
Hemispherical  
Temperature 

Fluid  
Temperature 

1 1,550 1,550 >1,500 >1,500 

2 1,450 1,500 >1,500 >1,500 

3 1,400 1,500 >1,500 >1,500 

4 1,410 1,400 >1,500 >1,500 

5 1,400 1,475 >1,500 >1,500 

6 1,420 1,500 >1,500 >1,500 

7 1,400 1,600 >1,500 >1,500 

8 1,500 1,450 >1,500 >1,500 

9 1,450 1,475 >1,500 >1,500 

10 1,420 1,550 >1,500 >1,500 

AV 1,440 1,500 >1,500 >1,500 
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  3.2.4 Wood 

No. 
Initial Deformation 

Temperature 
Softening  

Temperature 
Hemispherical  
Temperature 

Fluid  
Temperature 

1 1,140 1,160 1,170 1,200 

2 1,125 1,200 1,150 1,250 

3 1,120 1,180 1,150 1,200 

4 1,130 1,250 1,250 1,150 

5 1,150 1,175 1,250 1,200 

6 1,145 1,190 1,200 1,350 

7 1,140 1,180 1,250 1,200 

8 1,140 1,140 1,160 1,230 

9 1,150 1,200 1,160 1,150 

10 1,140 1,155 1,150 1,120 

AV 1,138 1,183 1,189 1,205 
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Questionnaires 
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Village Information 
1. General information 

1. Name of village................................................................................................................... 

2. Number of populations…………………..  Households (number)..................................... 

3.  Tribal Type (if) …………..Males (number) …………Females (number)………………  

      An estimation of the population growth rate over the past decade (%)………………. 

 4 Number of population who can read / writing / speaking (%) 

                           English………/…………/………/   

5. Provide an estimate of the population growth rate over the past decade………………… 

 …………………………………………………………………………………………… 

6.  Public Services in the village 

 1. Kindergartens /Childcare                   Yes        No 

 2. Primary school        Yes       No 

 3. Public Phone                      Yes            No 

 4. Spots Center/Village Recreation                   Yes          No 

 5. Places of Worship   Yes        No 

 6. Other (please specify)…………………………   Yes          No 

7.  Public Utilities or Infrastructure in community  

 1. Hospital/health care center  Yes patients (numbers)………………..........  No 

 2. School  Yes: level of Education………… students (numbers)....................  No 

8. Transportation  

 1. Road from village to Town   Yes (please specify)..............................  No 

 2. How long does it take to town (one way)? .......................................... hour or minute. 

 3. Does it able to use the road for whole year?  Yes  No between……to...... (Month) 

9.  Enterprises/Store 

 1. Store    Yes              No (script 2.) 

 2. Appliances   Yes              No 

 3. If not (from 1) how far from the village to the closest store? .................km or how long  

 does it take to the store…………..……   hour or minute. By using…………………… 

10. No. of appliance’s repair store............... (Store/person) 

11 .How many empty or public area for destroying used appliances proposes)...................Aere 

12. Respective persons in the village 

 1. Village representative  Yes          No 
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 2. NGOs  Yes      No 

 3. Religion Leader  Yes         No 

 4. Others (please specify)................................................................................... 

13. Top 3 of Respective persons in the community (Most – Least) 

 1. Please specify/ position.......................................... 

 2. Please specify/ position.......................................... 

 3. Please specify/ position.......................................... 

14. Communication with the government      Yes (radio/telephone)..........................  No 

15. Does your village have economic household activities in your household?  

                                                        Yes, specify………………….……..  No 

16. Population career 

 1. Agriculture ................household (numbers) annual income……….………....... kyat 

 2. Merchant....................household (numbers) annual income…………...........kyat  

 3. Employee…............... household (numbers)    daily wage.................................. kyat 

 4. Household industry household (numbers) annual income....................................kyat 

 5. Others (specify) ................... household (numbers)   

  5.1............................. 

  5.2............................. 

  5.3.............................. 

 

2.  Main Income of the community 

 2.1 Source of Financial Aids 

 
project 

Type (Lending, funding, 

payment in kinds............) 

Frequencies and Amount of 

money 

   Frequencies Amount of money 

Government 

organization 
1. 

   

 2.    

 3.    

 4.    

 5.    

Private  1.    

 2.    
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 3.    

 4.    

 5.    

International 

organization 
1. 

   

 2.    

 3.    

 4.    

 5.    

 

2.2 Any possibility for the village to share the cost of grid electricity installation? 

   No 

  Yes amount............................................. kyat 

                   From any sources? ...................................... 

 

3.  Financial Plan for Borrowing of villager 
Sources, Maximum loans and Pay-back period  

Lending Source Maximum loans Per month  payment Household debt 

 (kyat) (kyat)  

Official lenders    

         commercial banks    

             

             

          others (specify)    

              

 Unofficial lenders    

           Siblings    

            Neighbor    

            Other (specify)……………    
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Household Information 
(One for each house) 

1. Household General Details 

1. Name of villager.......................................................................................................... 

2. Number of members in your household...................................................................... 

3. Number of Workers in your household....................................................................... 

4. Interviewer’s gender              Male             Female 

5. Occupation 

 5.1 Farmer 

  5.2 Fisherman 

 5.3 Other (please specify)…………………………………………………... 

6. Workdays/week……………………………………………………………….…… 

7. Typical time of day worker: From …………………..….….To………………..….  

8. Household income…………………..Kyat (per week / month/year) 

9. Average Amount of Household Savings……………..Kyat (per week / month/year) 

10. Household Expenditure……………………………..Kyat (per week / month /year) 

  Food 

  Water 

 Household  

 Schooling  

 Medicine  

 Other (Provide details) 

11. Enterprises 

11.1 Economic activity……………………………………………………..… 

11.2 Revenue ………………………….…………….………… (Kyat/month) 

11.3 Operation Cost……………………………………………  (Kyat/month) 

11.4 Location of Markets……………………………….……………………. 

11.5 Is there potential for expansion?       Yes              No 

       Details: ……………………………………………….………………….. 

………………………………………………………………………………… 
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11.6 What kinds of facility that you need for business expansion (please specify and  

 describe your reason) 

a) ……………………………………………………………….………………… 

 b) ………………………………………………………………………………... 

c)…………………………………………………………………………………. 

 

2. Present Energy Sources and Use 
2.1 Diesel 

1. Access to a diesel generator (Yes/ No) (If No go to next section: Gas) 

2. Do you own the diesel generator (Yes/ No) (If No go to 4) 

Diesel motor size ……………………………generator size…………………….. 

Make………………………………………………………………….……………. 

3 .Cost……………………………………………….……. Purchased new / second-hand  

Generator age……….……………. Expected Life…………….………………… 

4. Amount of fuel used? (L/day)………………………………..………………..……….  

Fuel Cost (kyat/L)………………………………………...……………………….. 

Number of breakdowns / year………………………..….……………………….. 

Average cost to repair (kyat/repair)…………………….………….……………… 

5. List of the details from every appliance in your home (or business) that are  

 powered by diesel generation (except appliances run from batteries) 

 

Appliances Number Power 

Consumption 

(W) 

Days/

week 

used 

Time of day used 

From         To           From       To 

Total 

(hours/

day) 
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2.2 Gas 

1. Do you used gas in the household Access to a diesel generator (Yes/ No) (If No go to next 

section: Kerosene) 

 

Gas Bottle Size 

(kg) 

No. of Gas Bottles Cost to Refill 

(kyat) 

How often refilled 

(weeks) 

    

    

    

    

 

2. Gas appliances used (included only those for household use) 

 

Appliances Number Power 

Consumption

(W) 

Days/

week 

used 

Time of day used 

From         To           From       To 

Total 

(hours/

day) 

         

         

         

         

         

 

2.3 Kerosene 

1. Do you kerosene in your household? (Yes/ No) (If no go to next section: Candles) 

  Amount of Kerosene used……………………… (L/month) Cost………………….. (Kyat/L) 

 

Appliances Number Description 

   

   

   

 

2.4 Candles 

1. Do you candle your household? (Yes/ No) (If no go to next section: Biomass) 

  Amount used………………………… (Candles/month) Cost………….………….. (Kyat/L) 
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2.5 Biomass (e.g. wood/drift wood, rice husks, dung, coconut, charcoal, etc) 

1. Do you burn biomass in your household? (Yes / No) (If no go to next section: Batteries) 

  Amount used…………………………… (Candles/month) Cost………………….. (Kyat/L) 

 

Type Purpose Amount used 

(kg/day) 

Source Cost (kyat/kg) 

     

     

     

 

2.6 Batteries 

1. Do you use car batteries? (Yes / No) (If no go to next question: disposable batteries) 

     Battery size (Ah)…………………………..Number of   batteries….…………….……… 

     Cost…………………………... (Kyat/L) Life (Years)……………………………………. 

    Means of Charging…………………………………………………………………………. 

    Cost of Charging (kyat/charge)…………….……………………………………………… 

   How often charged (Days)………………………….……………………………………… 

2. Appliances used (included only those for household use) 

 

Appliances Number Power 

Consumption

(W) 

Days/

week 

used 

Time of day used 

From         To           From       To 

Total 

(hours/

day) 

         

         

         

         

 

2.7 Do you used disposable batteries (If, no go to next section) 

Size Number/month Cost (Baht/Battery) Purpose 
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3. Future Energy Use 
Do you intend to purchase any appliances in the future if there is grid electricity? 

 

Appliance Number Expected Cost 

(kyat/Appliance) 

Source of Funds 
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Appendix E 

Publication 
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