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21
2.2
2.3

( 2539-2540)

( 2539-2540)

46

250
55.58
513.14
869
515

18,000
10,000 18,000
10,000

15,165
18,000
11,122
1,657,303.53
470,617



(- 2539-2540)

(- 2539-2540)

(- 2539-2540)

24

250
53.58
523.12
795
509

24

5

18,000
17,255
11,800
1,392,481.34
389,894.77

6,479
7,500
5,985



( 2539-2540)

( 2539-2540)

( 2539-2540)

250
55.11
551.16
520
260

24

250
70.64
646.77
800
336
24

712,289.36
199,441.02

9,131

13,500

8,691
1,034,251.84
289,590

63



( 2539-2540)

(1 2539-2540)

( 2530-2540)

( 2539-2540)

250
61.80
512.58
1,056
333
24

11,990
15,000

9,635
1,300,733.56
364,216.6

40,000
45,260
28.015
3.978.258.15
1,113912.36

64



250
1,778
1,315
24

(
(

65



ol B w P -

55
55
55
55
250

kglcm2

20
20
20
20
30

' °C
360
360
360
360
380

KW

200
200
200
200
1100



132 I~ SR NG

[
[
60
60
80
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3
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Boiler 1
@620%Air
MC=51%

Boiler 2
@350%Air
MC=51%

Boiler 3
@520%Air
MC=51%

8 9 10 i 12 13 14 15 16 17

(Mdfhr) 146,475.00 80,175.00 65,143.20 94,979.00 104,750.80 105,245.40 119,221.80 95,749.50 104,260.60 158,084.80
(T/hr) 36.42 20.34 16.69 23.93 26.30 26.42 29.81 24.12 26.18 39.24
(T/hr) 54.00 30.00 24.00 34.00 38.00 39.00 43.00 35.00 38.00 58.00
(%) 47117 47.16 47.15 47.16 47.16 47.16 47.17 47.16 47.16 47.17
1.48 1.48 144 142 1.44 148 1.44 145 145 1.48

(Mdfhr) 162,279.50 103,975.60 62,520.90 109,312.00 127,756.80 121,211.20 138,643.50 108,131.40 128,009.20 145,622.80
(T/hr) 3151 20.46 12.60 21.47 24.96 23.72 21.03 21.24 2501 28.35
(T/hr) 59.00 38.00 23.00 40.00 48.00 44.00 51.00 39.00 47.00 53.00
1 (%) 60.36 60.35 60.34 60.35 60.35 60.35 60.36 60.35 60.35 60.36
1.87 1.86 1.83 1.86 192 1.85 1.89 1.84 1.88 1.87

(MJfhr) 102,277.50 60,637.20 56,832.60 59,264.10 76,221.00 79,533.60 85,842.90 81,266.50 75,069.40 115,480.80
(Th) 21.68 1315 1237 12.87 16.34 17.02 18.31 17.38 16.11 24.38
(T/hr) 39.00 23.00 22.00 23.00 30.00 31.00 33.00 31.00 29.00 43.00
(%)  55.88 55.86 55.86 55.86 55.87 55.87 55.87 55.87 55.87 55.88
1.80 175 1.78 179 1.84 1.82 1.80 1.78 1.80 1.76



Boiler 4
@380%Air
MC=51%

Boiler 5
@161%Air
MC=51%

5 Boiler

8 9 10 il 12 13 14 15 16 17
(MJ/hr) 176,979.00 96,606.00 64,399.20 118,078.40 131,614.00 128,808.00 150,612.00 123,712.40 131,501.30 150,281.60
(T/hr) 33.72 18.72 12.71 22.73 25.26 24.73 28.80 23.78 25.23 28.74
' (T/hr) 66.00 36.00 24.00 44.00 49.00 48.00 56.00 46.00 49.00 56.00

(%) 6132 61.31 61.30 61.32 61.32 61.32 61.32 61.32 61.32 61.32
1.96 1.92 1.89 1.94 1.94 1.94 1.94 1.93 1.94 1.95
(MJ/hr) 627,762.00 629,085.90 541,399.40 609,817.60 568,235.70 736,145.70 639,020.80 465,000.30 678,429.50 635,192.80
(T/hr) 101.52 101.73 87.86 98.68 92.10 118.67 103.30 15.77 109.54 102.70
b (T/hr) 230.00  229.00 199.00 22400  207.00  267.00  232.00 171.00 24500  232.00
(%) 7232 712.32 12.32 N 72.32 12.32 12.32 12.32 12.32 72.32
2.21 2.25 2.21 2.21 2.25 2.25 2.25 2.26 2.24 2.26
(T/hr) 224.85 174.40 142.23 179.68 18497  210.57 207.26 16229 20207 22341



Boiler 1
@210%Air

MC=52%

Boiler 2
@213%Air

MC=52%

Boiler 3
@214% Air

MC=52%

1

8 9 10 u 12 13 14 15 16 17

(MJfhr) 187,429.77 186,813.51 162,970.55 189,210.55 182,714.52 154,826.88 180,498.12 170,534.88 188,340.00 178,542.33
(Thr) 37.03 36.91 32.30 31.37 36.11 30.72 35.69 33.76 37.20 3531
(T/hr) 74.70 74.10 65.50 75.50 73.20 62.40 72.60 68.40 75.00 71.30

(%) 6521 65.21 65.21 65.21 65.21 65.21 65.21 65.21 65.21 65.21
2.02 201 2.03 2.02 2.03 2.03 2.03 2.03 2.02 2.02
(MJ/hr) 20351331 176,573.43 177,027.73 162,590.04 166,646.55 171,017.61 162,232.89 165,318.27 191,897.91 178,384.71

(T/hr) 37.48 3261 32.69 30.08 30.81 31.60 30.02 30.57 35.38 32.94
(T/hr) 75.30 64.90 64.90 61.20 61.50 63.30 60.70 61.10 70.30 65.90
(%)  69.73 69.73 69.73 69.73 69.73 69.73 69.73 69.73 69.73 69.73
201 1.99 1.99 2.03 2.00 2.00 2.02 2.00 1.99 2.00

(MJfhr) 140,602.27 134,935.00 133,668.15 145,071.70 138,972.75 130,865.22 124,672.01 130,289.25 148,047.90 136,554.22
(T/hr) 21.94 26.84 26.59 28.81 21.62 26.05 24.85 25.94 29.39 21.16
(T/hr) 52.10 50.00 49.70 53.80 51.50 48.60 46.30 48.30 54.60 50.60

(%)  64.90 64.90 64.90 64.90 64.90 64.90 64.90 64.90 64.90 64.90
1.86 1.86 187 1.87 1.86 1.87 1.86 1.86 1.86 1.86

en



Boiler 4
@307% Air

MC=52%

Boiler 5
@184% Air

NIC=52%

5 Boiler

8 9 10 1 12 13 14 15 16 17
(Mdfhr) 145,152.40 136,951.72 136,940.70 148,384.50 141,105.40 134,360.40 127,088.00 132,128.10 147,571.20 134,161.20
(T/hr) 33.07 31.25 31.25 33.79 32.17 30.67 29.05 30.17 3361 30.63
(T/hr) 53.80 50.80 50.70 55.00 52.30 49.80 47.00 49.10 54.90 49.80
(%)  56.60 56.60 56.60 56.60 56.60 56.60 56.60 56.60 56.60 56.60
' : 1.63 1.63 1.62 1.63 1.63 1.62 1.62 1.63 1.63 1.63
(MJfhr) 234,688.95 251,158.35 197574.01 232,387.74 217,396.08 225,740.67 215,200.16 216,689.10 225,192.09 219,592.00
(T/hr) 4431 47.35 37.45 43.88 4111 42.65 40.71 40.98 42.55 41.52
H (T/hr) 85.50 91.50 71.90 84.60 79.20 82.30 78.40 79.00 82.10 80.00
(%)  68.17 68.17 68.17 68.17 68.17 68.17 68.17 68.17 68.17 68.17
: 1.93 1.93 192 1.93 1.93 1.93 1.93 1.93 1.93 1.93
(T/hr) 179.83 174.96 160.27 173.94 167.84 161.70 160.31 161.43 178.13 167.54



Boiler 1
@193%Air

N1c=51%

Boiler 2
@178%Air

MC=51%

Boiler 3
@L172%Air

MC=51%

8 9 10 11 12 13 14 15 16 17
(MJ/hr) 31,049.20 31,049.20 31,050.50 28,660.80 28,660.80 26,272.40 31,049.20 28,660.80 28,660.80 28,660.80

(T/hr) 5.86 5.86 5.86 542 542 4.97 5.86 542 542 542
(T/r) 13.00 13.00 13.00 12.00 12.00 11.00 13.00 12.00 12.00 12.00
(%)  61.29 61.29 61.29 61.29 61.29 61.28 61.29 61.29 61.29 61.29
2.22 2.22 2.22 2.22 2.22 221 2.22 2.22 2.22 2.22

(MJ/hr) 60,062.20 59,994.00 57,288.00 54,560.00 54582.00 57,332.10 57,288.00 57,376.20 57,311.10 51,871.90
(T/hr) 11.09 11.07 10.58 10.09 10.09 10.59 10.58 10.60 10.59 9.60
(T/hr) 22.00 22.00 21.00 20.00 20.00 21.00 21.00 21.00 21.00 19.00
(%)  62.76 62.76 62.76 62.76 62.76 62.76 62.76 62.76 62.76 62.76
1.98 1.99 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98

(MJ/hr) 96,742.80 99,278.40 93912.00 9122880 9122880 91,415.80 94,006.50 96,890.40 94,006.50 88,634.70
(T/hr) 16.46 16.88 15.98 15.53 1553 15.57 16.00 16.48 16.00 15.10
(T/hr) 36.00 37.00 35.00 34.00 34.00 34.00 35.00 36.00 35.00 33.00

(%)  67.92 67.92 67.92 67.92 67.92 67.92 67.92 67.92 67.92 67.92
2.19 2.19 2.19 2.19 2.19 2.18 2.19 2.18 2.19 2.19



Boiler 4
@201%Air

MC=51%

4 Boiler

8 9 10 11 12 13 14 15 16 17

(MJ/hr) 245,815.50 241,649.10 249,076.40 242,018.00 232,494.90 236,623.40 217,202.70 224,223.80 230,423.00 242,195.80
(T/hr) 41.74 41.04 42.28 4111 39.52 40.21 36.98 38.15 39.18 41.14
(T/hr) 89.40 87.90 91.00 88.80 86.00 87.00 81.80 82.30 84.80 88.10
1 (%) 6830 68.30 68.30 68.30 68.30 68.30 68.30 68.30 68.30 68.30
2.14 2.14 2.15 2.16 2.18 2.16 221 2.16 2.16 2.14
(Thr) 75.14 74.86 7470 72.15 70.57 71.34 69.42 70.65 7118 71.26

sSe



4

Boiler 2
@284%Air
MC=49%

Boiler 3
@290%Air
MC=49%

Boiler 4
@380%AIr
MC=49%

3 Boller

50.75
97.50
61.35
192
3517
70.50
64.10
2.00
38.59
76.50
63.21
1.98
124.50

2
54.56
105.00
61.35

1.92
36.48
73.20
64.10

201
31.68
62.50
63.21

197
122.72

&



Boiler 1
@490%Air
MC=49%

Boiler 2
@417%Air
MC=49%

Boiler 4
@3729%Air
MC=49%

Boiler 5
@350%Air
MC=49%

4 Boiler

(T
(T
(%)

(T
(T

1
35.49
78.00

66.5176
2.19765
34.58
80.00
69.9111
2.31362
2550
60.00
71.1956
2.35292
49,51
119.20
72.1037
240762
145.08

2
50.00
108.80
65.3812
2.17619
46.81
109.80
70.4145
2.34587
25.18
60.00
72.0888
2.38243
44.57
107.10
72.0967
240312

166.55

3
39.68
88.60

67.3739
2.23292
31.21
90.00
72.8908
241881
21.33
50.50
719771
2.36725
45.89
112.50
13.4897
245161
14411



Boiler 1
@321%Air
MC=53%

Boiler 5
@363%Air
MC=53%

Boiler 6
@363%Air
MC=53%

8 9 10 u 12 13 14 15 16 17
(MJ/hr) 424,756.80 407,205.00 380,212.00 355,769.80 411,746.80 483,216.60 400,839.60 444,468.40 499,004.40 475,265.00

(T/hr) 84.89 81.46 76.19 7141 82.35 96.31 80.22 88.74 99.39 94.76
(T/hr) 156.00 150.00 140.00 131.00 151.00 178.00 147.00 163.00 183.00 175.00
(%)  64.05 64.05 64.05 64.05 64.05 64.05 64.05 64.05 64.05 64.05
1.84 1.84 1.84 1.83 1.83 1.85 1.83 1.84 1.84 1.85

(Mdfhr) 427,571.60 502,680.00 435,285.00 108,079.60 460,960.50 317,647.00 209,853.10 307,262.20 409,795.20 348,803.40
(T/hr) 90.73 106.36 92.34 24.26 97.68 67.86 45.44 65.70 87.04 74.35
(T/hr) 151.00 177.00 153.00 38.00 165.00 110.00 73.00 106.00 144.00 123.00
(%)  60.14 60.14 60.14 60.11 60.14 60.13 60.13 60.13 60.14 60.13
1.66 1.66 1.66 1.57 1.69 1.62 161 161 1.65 1.65

(MJfhr) 403,746.20 473,860.80 576,479.40 106,696.40 351,640.80 449,847.40 335,496.70 306,050.40 294,715.20 399,124.80
(T/hr) 85.78 100.37 121.72 23.98 74.94 95.37 71.58 65.45 63.09 84.82
(T/hr) 143.00 168.00 203.00 38.00 126.00 163.00 121.00 108.00 104.00 144.00

(%)  60.14 60.14 60.14 60.11 60.13 60.14 60.13 60.13 60.13 60.14
1.67 1.67 1.67 158 1.68 171 1.69 1.65 1.65 1.70



Boiler 7
@458%Air
MC=53%

4 Boiler

g g 10 1
H' (MJfh)

(Th) 10873 14599 12673 138.93

(Th) 17500 23300 20400  219.00

(%) 5729 5730 5730 57.30

161 1.60 1.61 1.58
(T/hr) 370.46 440.37 383.08 322.17

12 13 14 15 16 17

484,452.50 655,079.50 566,895.60 622,748.40 588,943.20 448,803.60 441,358.40 576,710.00 539,141.40 702,030.60

131.55 100.94 99.32 128.88 120.6? 156.24
211.00 161.00 157.00 202.00 189.00 249.00
57.30 57.29 57.29 57.30 57.29 57.30
1.60 1.59 1.58 1.57 157 1.59
400.05 266.63 226.48 300.63 371.83 396.98



1

2

3,

1 5
1 50% 35%
. / 97.82

47,951

3, 205°C 90°c
( 60-70°C)

4, 50°c

0.36 kcallkg-dry mass °c 1.5 kJ/kg-dry mass °c

1=0505=1 2=0.35/0.65
0.54

= (47,951)0-0.54) = 22,057.45 kg/hr
5 C 23827 kikg
= 15 kJkg-dry mass °c 5 C
3Hc g
g =[(22,057.45X2,382.7)]+((47,951)(1.5X50-35)] = 56,177,786 k/hr
10.24 kglkg-dry mass



- = (10.24)(47,951)(L.15X205-90) = 64,937,162 KJhr

15%

= (53,635,186)*(1.15)/[(1.15)(205-90)]
= 466,393 kg/hr
=0.015 + (22,057.45/464,766) = 0.062

(A t)Im= [(205 - 35) - (90 - 50)}/ [(205-35)/(90-50)] =89.8 C
=4,185.85 kJ/hr°¢c 3
(53,635,186)/(4,185.85X89.8) = 142.62 m3
(205 + 90)2 = 1475 °c
(0.015 + 0.062V2 = 0.0385
= (466,393)[0.772+(1,24)(0.0385)] *

[(273+147.5X273] =589,017.1 m3/hr =164 |
25 m/
(d)
1(d2(25)/4 = 164
d  =2887Tm

= 142.601[7 (2.882)14] = 2L.791
288.70 *21,791L

60%

= (466,393)[0.772+(1.24)(0.062)][(273+90)/273]
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28.35
24.57
20.39
2281
97.82

33.94
31.20
25.17
29.36
40.80

= 526,658 m3/hr

1,512
1,359
1,380
1,404
2,887

1,612
1,906
1,413
1418
1,903

= [(8,778)(0.059)(104(0.0098)]/(60*0.6)

= 1,409.8 KW

22,385
23114
20,787
21,634
21,791

22,128
18,154
22,593
23,863
21,138

=8,118

/

= 1,8905 Hp

KW
3838
3074
325.1
334.2
1,409.8

KW
434.4
635.8
334.7
3309
616.8

Hp
514.7
4122
436.8
4481
1,890.5

Hp
562.5
852.6
448.8
4437
821.2

85



N w o e

B~ ow Do
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5.56
10.15
15.60
39.83

50.75
35.17
38.59

3549
34.58
25.50
49,51

(

53l
720
1,025
1,798

1,859
1,674
1,970

2,130
2,318
1,966
2,159

)

(

(

26,511
26,537
24221
22,314

24,505
22,924
20,419

17,778
15,179
15,966
15,813

)

)

KW
435
80.0
1718
5434

KW
561.9
467.6
666.0

KW
7196.7
1,010.1
686.9
1,354.7

Hp
58.3
107.3
2304
128.7

Hp
753.6
627.0
893.0

Hp
1,068.3
1,3545
9211
1,816.7

86
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79.96
18.79
12.95
123.72

7.85
10

10
20
35
50
100

10

2,934
2,839
2,802
3,861

20
35
50

130

18,749
19,307
18,749
17,519

e
5000*25000L

1000025000L
15000*20000L
2000020000L
3000020000L
40000720000L

15%

KW
1,499.8
1,398.2
1,368.3
2,6224

16

39.21
78.54
94.25
125.66
188.50
251.33

Hp
2,011.3
1,875.0
1,834.9
3,016.6

()
36,992.25

73,984.51
88,781.41
118,375.21
177,562.82
236,750.42

87



10
20
35
50
100

10

36,992.25
73,984.51
88,781.41
118,375.21
177,562.82
236,750.42

7,398.45
14,796.90
17,756.28
23,675.04
35,512.56
47,350.08

20%

500,000
1,000,000
2,000,000
4,000,000
8,000,000
15,000,000

88

544,390.70
1,088,781.41
2,106,537.69
4,142,050.25
8,213,075.38
15,284,100.50



25%

1

2
2

1 Non-Firm =0.87
(2768 [ ) 5

1.40



1.00

2. Firm

)

10
15
20

=0.85

Firm

4,672

(

10
15
20
25

)

=164
= 204
= 221
= 302

7,008

(21.30-08.00

65%

)

(

0.51

90
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