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## 5370325121 : MAJOR INDUSTRIAL ENGINEERING
KEYWORDS : ENERGY BALANCE / RECUPERATIVE BURNER / REGENERATIVE
BURNER / REHEATING FURNACE

MATCHULIKA KHONMEAK : THE FEASIBILITY STUDY FOR USING HIGH-
EFFICIENCY BURNERS IN REHEATING FURNACE FOR IRON AND STEEL
INDUSTRY IN THAILAND. ADVISOR : ASSOC. PROF.SOMKIAT

TANGIJITSITCHAREON, Ph.D.,177 pp.

This research aims to analyze the regenerative burner and the recuperative burner for the
different reheating furnaces in the steel industry, which used the natural gas in the production.The
data of energy consumption used in this research is obtained from the 3 plants of the steel
industries, which are 40 tons/hour, 70 tons/hour, and 150 tons/hour, respectively. The objective is to
analyses the energy balance which is utilized to calculate and compare the energy used in the

regenerative burner and the recuperative burner for the different sizes of reheating furnaces.
According to the highnet present value andthe short payback period,which give the same
result by using the regenerative burner at the preheating air temperature of 1000°C.The steel
productionof 40 tons/hr, which gives the net present value and the payback period about
307,245,055.16baht and2.22 year,respectively. The reduction of the fuel cost is 34.85% or
120,422.39 MMBTU/year, and the furnace efficiency is 76.80%. The net present value and the
payback period obtained from the steel production of 70 tons/hr are 590,655,143.34 baht and 1.64
year, respectively, which lead to the reduction of the fuel cost about 47.06% or 208,811.77
MMBTU/year and the furnace efficiency is 105.02%.Forthe steel production of 150 tons/hr,the net
present value andthe payback periodare 1,501,670,888.39 baht and 1.23 year,respectively. The
reduction of the fuel cost is 61.80% or 496,472.55 MMBTU/year,and the furnace efficiency is
140.47%.The sensitivity analysis for the fuel cost (NG), the burner life, the investment cost, the
energy saving, and the discount rate has been discussed, which are not affected the decision of the

regenerative burner for all projects.
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A151973.2 5198209AVDINGIIU IUTZUVVDUAT reheating furnace YUIA 40 AL/F2 T3

518M3 Y ae N Ay %
PAEVE AT
adeuvaudemas MJ/hr 66,412 88.34
ANUSoUFURTUDIDINA MJ/hr 8,763 11.66
33U MJ/hr 75,174 100
aNuleuvean
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33U MlJ/hr 75,174 100
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M3199 4.4 alFelumsasuauesianisarinlesis vl
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GRICARYY — — —
40 Au/%2 T4 70 AU/32 T4 150 /%72 1349
aanTanesisnv 44,000,000 49,500,000 99,000,000
Ayl 6,800,000 11,900,000 11,900,000
alFelunsanaaszu 2,000,000 5,500,000 8,000,000
573 52,800,000 66,900,000 118,900,000
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1INV manudouds 1 51NN
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600 600 293,937.15 395.15 85,858,067.53
700 700 276,733.95 372.02 80,833,070.17
800 259,530.75 348.90 75,808,072.80
900 242,327.55 325.77 70,783,075.44
1000 225,124.35 302.64 65,758,078.08
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Savlosisiivl Suuesivl
gungiilumsgueInmia (°C) 700 1,000
919v041A54M3 (1)) 60 60
Sunundaaiilszudalfwm/al 68,812.79 120,422.39
RUIBAINY (11N) 52,800,000 78,000,000
BRI 1dIUAN (%) 8 8
yamagiiugns (um) 151,380,482.28 307,245,055.16
FLEZAAUNY 2.62 2.22

E
a v @

=

54

Y1 A o @
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Lu'ﬁ]ﬁﬂﬂﬂ@mﬂﬂuuSl,‘Llﬂ']f!'Qu’E]'lﬂ'lﬁ 1,000 C ﬂjﬂlﬂuaqnulill@uiﬂi\?ﬂ']il‘ﬂ'lﬂu 78,000,000

&2 1 Y ag A ~
VI Fayamlagiugnsilu 307,245,055, 16uMiaz szeznaIaunu2.221
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Savlosisiivl Suuesivl
gungiilumsgueInmia (°C) 700 1,000
919v041A54M3 (1)) 60 60
Sunundaaiilszudalfwm/al 119,321.01 208,811.77
RUBAINU (VM) 66,900,000 100,000,000
9913109 (%) 8 8
yamagiiugns (um) 307,968,202.36 590,655,143.34
FLEZAAUNY 1.92 1.64

Y1 A (% o a
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PNHAUNTITIIU

mosiiguugilunisgueInie 1,000°C AreiuaInuEuAL IATINITINIAY 100,000,000

2 A ' ) a g A ~
UM Gb’ﬁiJiJ”amﬂi]ipJqumﬂu 590,655,143.341]’]‘1/]Lla$53583l’)a1ﬂu1/;|u 1641J
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Fannlesisiiv ERTRIGATIY
gungiilumsgueInmia (°C) 700 1,000
919v041A54M3 (1)) 60 60
Sunundaaiilszudalfwm/al 283,698.60 496,472.55
RUIBAINY (UMN) 118,900,000 178,500,000
9913109 (%) 8 8
yamagiiugns (um) 806,305,314.89 | 1,501,670,888.39
FLEZAAUNY 1.43 1.23
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A = &I a o a o A W S A
A1519% 5.4 mslasuudassianremasnIssssuIaveIR uRsANosis N

BA3INT 1M yamagiiugns
wlaeumlag FITUIA 40 /3 T4 50 G52 T4 150 f/a2 119
-100% 0 -97,388,078.83 -123,395,122.60 | -219,307,624.48
-90% 29.21 -72,511,222.72 -80,258,790.11 | -116,746,330.54
-80% 58.42 -47,634,366.61 -37,122,457.61 | -14,185,036.61
-70% 87.63 -22,757,510.49 6,013,874.89 |  88,376,257.33
-60% 116.84 2,119,345.62 49,150,207.38 |  190,937,551.27
-50% 146.05 26,996,201.73 92,286,539.88 | 293,498,845.20
-40% 175.26 51,873,057.84 135,422,872.38 | 396,060,139.14
-30% 204.47 76,749,913.95 178,559,204.87 |  498,621,433.08
-20% 233.68 101,626,770.06 221,695,537.37 | 601,182,727.01
-10% 262.89 126,503,626.17 264,831,869.87 | 703,744,020.95
0% 292.10 151,380,482.28 307,968,202.36 |  806,305,314.89
10% 321.31 176,257,338.39 351,104,534.86 |  908,866,608.82
20% 350.52 201,134,194.50 394,240,867.36 | 1,011,427,902.76
30% 379.73 226,011,050.61 437,377,199.85 | 1,113,989,196.70
40% 408.94 250,887,906.72 480,513,532.35 | 1,216,550,490.63
50% 438.15 275,764,762.83 523,649,864.85 | 1,319,111,784.57
60% 467.35 300,641,618.94 566,786,197.34 | 1,421,673,078.51
70% 496.56 325,518,475.05 609,922,529.84 | 1,524,234,372.44
80% 525.77 350,395,331.16 653,058,862.34 | 1,626,795,666.38
90% 554.98 375,272,187.27 696,195,194.83 | 1,729,356,960.32
100% 584.19 400,149,043.38 739,331,527.33 | 1,831,918,254.25
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waeulag FITUTIA 40 A/ Tua 50 A/ T4 150 f/ T
-100% 0 -128,099,926.8 | -164,230,675.40 | -293,151,755.50
-90% 29.21 -84,565,428.58 -88,742,093.48 | -113,669,491.10
-80% 58.42 -41,030,930.39 -13,253,511.61 65,812,773.28
-70% 87.63 2,503,567.806 62,235,070.26 245,295,037.70
-60% 116.84 46,038,066.00 137,723,652.10 | 424,777,302.10
-50% 146.05 89,572,564.19 213,212,234.00 | 604,259,566.40
-40% 175.26 133,107,062.4 288,700,815.90 | 783,741,830.80
-30% 204.47 176,641,560.6 364,189,397.70 |  963,224,095.20
20% 233.68 220,176,058.8 439,677,979.60 | 1,142,706,360.00
-10% 262.89 263,710,557.00 515,166,561.50 | 1,322,188,624.00
0% 292.10 307,245,055.20 590,655,143.30 | 1,501,670,888.00
10% 321.31 350,779,553.40 66,6143,725.20 | 1,681,153,153.00
20% 350.52 394,314,051.50 741,632,307.10 | 1,860,635,417.00
30% 379.73 437,848,549.70 817,120,888.90 | 2,040,117,682.00
40% 408.94 481,383,047.90 892,609,470.80 | 2,219,599,946.00
50% 438.15 524,917,546.10 968,098,052.70 | 2,399,082,210.00
60% 467.35 568,452,044.30 | 1,043,586,635.00 | 2,578,564,475.00
70% 496.56 611,986,542.50 | 1,119,075,216.00 | 2,758,046,739.00
80% 525.77 655,521,040.70 | 1,194,563,798.00 | 2,937,529,004.00
90% 554.98 699,055,538.90 | 1,270,052,380.00 | 3,117,011,268.00
100% 584.19 742,590,037.10 |  1,345,540,962.00 | 3,296,493,532.00

ad A a 4 L q
nsdi 2deimsnlasunlasnlgarelunisaanu (Investment Cost)
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3198 5.6 mandasuunlasaldelumsasuuesiumiiarnlesisin luaumumanvua

40 fa/s T

sanmadeuntas | mldselumsasnu | yasmidagtiugnd

-100% 0 248,768,561.10
-90% 5,280,000.00 239,029,753.22
-80% 10,560,000.00 229,290,945.34
~70% 15,840,000.00 219,552,137.46
-60% 21,120,000.00 209,813,329.57
-50% 26,400,000.00 200,074,521.69
-40% 31,680,000.00 190,335,713.81
-30% 36,960,000.00 180,596,905.93
-20% 42,240,000.00 170,858,098.04
-10% 47,520,000.00 161,119,290.16
0% 52,800,000.00 151,380,482.28
10% 58,080,000.00 141,641,674.40
20% 63,360,000.00 131,902,866.51
30% 68,640,000.00 122,164,058.63
40% 73,920,000.00 112,425,250.75
50% 79,200,000.00 102,686,442.87
60% 84,480,000.00 92,947,634.98
70% 89,760,000.00 83,208,827.10
80% 95,040,000.00 73,470,019.22
90% 100,320,000.00 63,731,211.33
100% 105,600,000.00 53,992,403.45

a3197 5.7 madounlasalF e lumsasnuuesiuniadnlessin lumusmanyua
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-100%

0

431,363,324.97




-90% 6,690,000 419,023,812.71
-80% 13,380,000 406,684,300.45
-70% 20,070,000 394,344,788.19
-60% 26,760,000 382,005,275.93
-50% 33,450,000 369,665,763.67
-40% 40,140,000 357,326,251.40
-30% 46,830,000 344,986,739.14
-20% 53,520,000 332,647,226.88
-10% 60,210,000 320,307,714.62
0% 66,900,000 307,968,202.36
10% 73,590,000 295,628,690.10
20% 80,280,000 283,289,177.84
30% 86,970,000 270,949,665.58
40% 93,660,000 258,610,153.32
50% 100,350,000 246,270,641.06
60% 107,040,000 233,931,128.80
70% 113,730,000 221,591,616.54
80% 120,420,000 209,252,104.28
90% 127,110,000 196,912,592.02
100% 133,800,000 184,573,079.76

13197 5.8 maldoulasalF e lumsasnuuesiuniadnlesisin lumusmanyua

150 9114/ 144
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U Y
mlgaglunmsaanu

@

yaafagiiugns

Q

-100%

0

1,025,612,939.37
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-90% 11,890,000 1,003,682,176.92
-80% 23,780,000 981,751,414.47
-70% 35,670,000 959,820,652.02
-60% 47,560,000 937,889,889.57
-50% 59,450,000 915,959,127.13
-40% 71,340,000 894,028,364.68
-30% 83,230,000 872,097,602.23
-20% 95,120,000 850,166,839.78
-10% 107,010,000 828,236,077.34
0% 118,900,000 806,305,314.89
10% 130,790,000 784,374,552.44
20% 142,680,000 762,443,789.99
30% 154,570,000 740,513,027.54
40% 166,460,000 718,582,265.10
50% 178,350,000 696,651,502.65
60% 190,240,000 674,720,740.20
70% 202,130,000 652,789,977.75
80% 214,020,000 630,859,215.30
90% 225,910,000 608,928,452.86
100% 237,800,000 586,997,690.41

saimanfasuntas | s ldnelumsamu | yaanlaguiugns
-100% 0 435,344,981.93
-90% 7,800,000 422,534,989.26
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-80% 15,600,000 409,724,996.58
-70% 23,400,000 396,915,003.90
-60% 31,200,000 384,105,011.22
-50% 39,000,000 371,295,018.55
-40% 46,800,000 358,485,025.87
-30% 54,600,000 345,675,033.19
-20% 62,400,000 332,865,040.51
-10% 70,200,000 320,055,047.84
0% 78,000,000 307,245,055.16
10% 85,800,000 294,435,062.48
20% 93,600,000 281,625,069.80
30% 101,400,000 268,815,077.13
40% 109,200,000 256,005,084.45
50% 117,000,000 243,195,091.77
60% 124,800,000 230,385,099.09
70% 132,600,000 217,575,106.42
80% 140,400,000 204,765,113.74
90% 148,200,000 191,955,121.06
100% 156,000,000 179,145,128.39

~ ~ 1 Y o =~ )=} <3
AT NN 5.lommJaﬂumJmmhmﬂumsfmquﬂlmmmﬁmmumwWiumnmmaﬂﬂlum

70 A/92 1349

oasmalasuntas | arldaelunmsamu | yaanleguiugns
-100% 0 754,885,818.69
-90% 10,000,000 738,462,751.16
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A = Vg Y o ~ ~ 3
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A14/92 T34

-80% 20,000,000 722,039,683.62
-70% 30,000,000 705,616,616.09
-60% 40,000,000 689,193,548.55
-50% 50,000,000 672,770,481.02
-40% 60,000,000 656,347,413.48
-30% 70,000,000 639,924,345.95
-20% 80,000,000 623,501,278.41
-10% 90,000,000 607,078,210.88
0% 100,000,000 590,655,143.34
10% 110,000,000 574,232,075.81
20% 120,000,000 557,809,008.27
30% 130,000,000 541,385,940.74
40% 140,000,000 524,962,873.20
50% 150,000,000 508,539,805.67
60% 160,000,000 492,116,738.13
70% 170,000,000 475,693,670.60
80% 180,000,000 459,270,603.06
90% 190,000,000 442,847,535.53
100% 200,000,000 426,424,467.99

saimanfasuntas | s ldnelumsamu | yaanlaguiugns
-100% 0 1,794,822,643.89
-90% 17,850,000 1,765,507,468.34
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-80% 35,700,000 1,736,192,292.79
-70% 53,550,000 1,706,877,117.24
-60% 71,400,000 1,677,561,941.69
-50% 89,250,000 1,648,246,766.14
-40% 107,100,000 1,618,931,590.59
-30% 124,950,000 1,589,616,415.04
-20% 142,800,000 1,560,301,239.49
-10% 160,650,000 1,530,986,063.94
0% 178,500,000 1,501,670,888.39
10% 196,350,000 1,472,355,712.84
20% 214,200,000 1,443,040,537.29
30% 232,050,000 1,413,725,361.74
40% 249,900,000 1,384,410,186.19
50% 267,750,000 1,355,095,010.64
60% 285,600,000 1,325,779,835.09
70% 303,450,000 1,296,464,659.54
80% 321,300,000 1,267,149,483.99
90% 339,150,000 1,237,834,308.44
100% 357,000,000 1,208,519,132.89

ad A o~ 4 o )
N3N 3 Wwelmslasuudasensigiuaa(Discount Rate)

o ' A a = 4 2 ' ' 1 o a
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9931013 9991 yamlagiugns
waeulag duan 40 /s Tua 70 A/ T4 150 f/ T
-100% 0.00% 889,199,367.25 1,689,796,309.75 | 4,258,645,303.57
-90% 0.80% 692,843,881.03 1,323,723,641.94 | 3,346,577,329.68
-80% 1.60% 550,629,287.69 1,057,956,830.01 | 2,683,464,845.05
~70% 2.40% 445,862,138.51 861,752,592.71 | 2,193,285,235.33
-60% 3.20% 367,338,627.50 714,423,731.13 | 1,824,800,180.03
-50% 4.00% 307,458,377.71 601,900,386.27 | 1,543,105,910.06
-40% 4.80% 261,007,953.97 514,507,034.60 | 1,324,162,687.69
-30% 5.60% 224,370,001.32 445,513,825.21 | 1,151,224,513.46
-20% 6.40% 195,004,839.34 390,184,713.49 | 1,012,489,701.50
-10% 7.20% 171,107,758.06 345,146,700.57 | 899,541,698.63
0% 8.00% 151,380,482.28 307,968,202.36 806,305,314.89
10% 8.80% 134,877,398.92 276,874,683.15 | 728,341,737.46
20% 9.60% 120,901,133.96 250,555,103.71 | 662,368,005.93
30% 10.40% 108,930,970.77 228,028,943.48 | 605,926,417.80
40% 11.20% 98,573,307.05 208,553,963.77 | 557,154,914.96
50% 12.00% 89,527,027.85 191,561,606.30 | 514,626,061.35
60% 12.80% 81,559,062.26 176,611,300.32 | 477,233,014.02
70% 13.60% 74,486,954.93 163,357,821.86 | 444,107,974.22
80% 14.40% 68,166,313.33 151,527,743.22 | 414,563,287.39
90% 15.20% 62,481,674.94 140,902,271.07 | 388,048,479.40
100% 16.00% 57,339,795.67 131,304,615.55 | 364,118,607.57

A1519% 5.13 M3nasunilaisnsiaruanveari NI LB NN

B131N3 o yaafagriugns

P oAIIAIUAN — — —
wasuualag 40 9114/%7 1344 70 A1/%2 1349 150 Au/42 139

-100% 0.00% 1,720,498,892.69 3,159,593,542.07 7,808,579,281.25
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-90% 0.80% 1,345,891,519.29 | 2,480,680,978.03 6,145,059,174.55
-80% 1.60% 1,074,032,422.55 1,987,200,894.18 4,934,642,155.72
-70% 2.40% 873,395,338.84 1,622,488,567.54 4,039,242,321.30
-60% 3.20% 722,774,958.71 1,348,362,701.87 3,365,706,822.13
-50% 4.00% 607,755,445.51 1,138,821,429.11 2,850,524,109.23
-40% 4.80% 518,427,994.05 975,961,533.01 2,449,914,613.65
-30% 5.60% 447,903,832.89 847,315,598.57 2,133,357,640.27
-20% 6.40% 391,337,469.32 744,100,063.73 1,879,327,980.59
-10% 7.20% 345,279,657.90 660,052,801.57 1,672,464,107.43
0% 8.00% 307,245,055.16 590,655,143.34 1,501,670,888.39
10% 8.80% 275,420,743.70 532,606,549.80 1,358,837,088.18
20% 9.60% 248,467,925.26 483,466,640.39 1,237,960,537.35
30% 10.40% 225,385,735.60 441,408,983.30 1,134,545,821.98
40% 11.20% 205,416,825.40 405,050,141.70 1,045,185,663.55
50% 12.00% 187,981,260.40 373,329,822.50 967,267,161.70
60% 12.80% 172,629,789.70 345,426,028.20 898,763,644.12
70% 13.60% 159,010,477.70 320,694,394.40 838,085,723.70
80% 14.40% 146,844,639.00 298,624,388.10 783,973,668.21
90% 15.20% 135,909,309.70 278,807,365.10 735,418,854.97
100% 16.00% 126,024,350.70 260,913,046.50 691,605,887.46
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BAIING yamlagiugns
. 01 . . .
lasuuilas ’ 40 AW/ 109 70 AU/B2 1Y 150 @u/52 T
-100% 0 - - -
-90% 1 -456,991,930.00 -462,867,297.29 -563,684,833.23
-80% 2 -117,684,001.59 -32,948,728.90 200,400,634.37
-70% 3 -4,804,330.97 110,074,944.67 | 454,593,680.51
-60% 4 51,468,769.23 181,375,520.49 | 581,314,733.79
-50% 5 85,099,792.24 223,987,555.32 | 657,048,230.69
-40% 6 104,748,527.18 248,883,395.61 | 701,295,097.81
-30% 7 122,994,606.63 272,002,007.65 | 742,383,333.55
20% 8 134,752,518.87 286,899,816.90 | 768,860,904.86
-10% 9 143,944,245.36 298,546,152.17 | 789,559,698.03
0% 10 151,380,482.28 307,968,202.36 806,305,314.89
10% 11 156,893,536.88 314,953,493.14 | 818,720,129.13
20% 12 162,054,764.52 321,493,003.16 | 830,342,666.37
30% 13 165,825,431.12 326,270,609.13 | 838,833,807.64
40% 14 169,078,848.56 330,392,836.92 | 846,160,158.66
50% 15 172,422,563.87 334,629,476.20 | 853,689,850.90
60% 16 174,745,094.56 337,572,228.16 | 858,919,943.69
70% 17 176,799,197.13 340,174,869.48 | 863,545,564.81
80% 18 178,621,366.88 342,483,641.37 | 867,648,897.82
90% 19 180,242,436.10 344,537,609.76 | 871,299,373.77
100% 20 182,209,982.48 347,030,580.45 | 875,730,079.54

M13199 5.15 Manlaguuilaserguesiumiaumes iy

BATING yamlagiiugns
. 018 . . .
wasuualag 40 9114/%7 1344 70 A1/%2 1349 150 Au/42 139
-100.00% 0 - - -
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-91.67% 1 -607,255,743.57 -581,781,778.10 -591,129,016.39
-83.33% 2 -106,005,394.77 60,846,874.20 555,963,127.98
-75.00% 3 60,748,664.10 274,634,129.16 937,573,378.07
-66.67% 4 143,879,380.30 381,211,970.44 1,127,814,824.76
-58.33% 5 193,561,573.38 444,907,089.78 1,241,510,612.78
-50.00% 6 222,588,113.63 482,120,602.92 1,307,936,733.73
-41.67% 7 249,542,549.18 516,677,571.58 1,369,620,922.79
-33.33% 8 266,912,192.26 538,946,344.76 1,409,370,682.92
-25.00% 9 280,490,879.12 556,354,917.65 1,440,444,985.53
-16.67% 10 291,476,229.12 570,438,699.70 1,465,584,536.49
-8.33% 11 299,620,514.33 580,880,090.99 1,484,222,419.95
0.00% 12 307,245,055.16 590,655,143.34 1,501,670,888.39
8.33% 13 312,815,358.09 597,796,557.35 1,514,418,312.40
16.67% 14 317,621,542.95 603,958,332.82 1,525,417,081.60
25.00% 15 322,561,122.39 610,291,126.97 1,536,721,119.16
33.33% 16 325,992,133.63 614,689,859.33 1,544,572,856.43
41.67% 17 329,026,603.34 618,580,205.11 1,551,517,123.64
50.00% 18 331,718,445.01 622,031,284.17 1,557,677,299.78
58.33% 19 334,113,206.35 625,101,491.03 1,563,157,619.00
66.67% 20 337,019,808.96 628,827,904.62 1,569,809,267.27
75.00% 21 338,771,633.35 631,073,833.33 1,573,818,250.01
83.33% 22 340,358,561.79 633,108,356.98 1,577,449,874.73
91.67% 23 341,797,820.67 634,953,560.66 1,580,743,563.30
100.00% 24 343,104,645.31 636,628,976.86 1,583,734,181.23
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A A [ a A 9 o = = (X
A13519% 5.16 Msulasuntlassasimswasis lsnuraumisavlesis nvo w1 v 40 Au/

#1114
9ATINT
. 9ATIMINan | yamiatiugns
wasuuilas h T

-100% 0 -

-90% 4 -72,511,222.72

-80% 8 -47,634,366.61

-70% 12 -22,757,510.49

-60% 16 2,119,345.62

-50% 20 26,996,211.97

-40% 24 51,873,070.13

-30% 28 76,749,928.29

20% 32 101,626,786.45

-10% 36 126,503,608.46
0% 40 151,380,482.28
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-90% 6.50 -80,258,790.11
-80% 13.00 -37,122,457.61
-70% 19.50 6,013,874.89
-60% 26.00 49,150,207.38
-50% 32.50 92,286,539.88
-40% 39.00 135,422,872.38
-30% 45.50 178,559,204.87
-20% 52.00 221,695,537.37
-10% 58.50 264,831,869.87
0% 65.00 307,968,202.36
7.79% 70.00 341,571,405.38
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-90% 10.36 -116,746,330.54
-80% 20.71 -14,185,036.61
-70% 31.07 88,376,257.33
-60% 41.42 190,937,551.27
-50% 51.78 293,498,845.20
-40% 62.13 396,060,139.14
-30% 72.49 498,621,433.08
-20% 82.84 601,182,727.01
-10% 93.20 703,744,020.95
0% 103.55 806,305,314.89
10% 113.91 908,916,131.42
20% 124.26 1,011,427,902.76
30% 134.62 1,114,038,719.29
40% 144.97 1,216,550,490.63
44.86% 150.00 1,266,370,221.05
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-92% 32 (91,821,178.28)
-83% 6.8 (55,542,429.79)
-715% 10 (19,263,681.29)
-67% 13.2 17,015,067.20
-58% 16.8 53,293,815.70
-50% 20 89,572,564.19
-42% 23.2 125,851,312.69
-33% 26.8 162,130,061.18
-25% 30 198,408,809.68
-17% 332 234,687,558.17
-8% 36.8 270,966,306.66
0% 40 307,245,055.16
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-92% 5.2 -101,323,523.79
-83% 11.05 -38,416,372.24
-75% 16.25 24,490,779.32
-67% 21.45 87,397,930.88
-58% 273 150,305,082.44
-50% 325 213,212,234.00
-42% 37.7 276,119,385.55
-33% 43.55 339,026,537.11
-25% 48.75 401,933,688.67
-17% 53.95 464,840,840.23
-8% 59.8 527,747,991.80
0% 65 590,655,143.30
7.79% 70 635,562,294.90

13197 5.21Mm3lasuuassniimsnandie lFnuiun s Ay aaLIa 150 §u/
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-92% 8.28 -143,583,201.84
-83% 17.60 5,985,351.81
-715% 25.89 155,553,905.47
-67% 34.17 305,122,459.13
-58% 43.49 454,691,012.79
-50% 51.78 604,259,566.44
-42% 60.06 753,828,120.10
-33% 69.38 903,396,673.76
-25% 77.66 1,052,965,227.42
-17% 85.95 1,202,533,781.07
-8% 95.27 1,352,102,334.73
0% 103.55 1,501,670,888.39
8% 112.14 1,651,239,442.05
17% 120.74 1,800,807,995.70
25% 129.33 1,950,376,549.36
33% 137.93 2,099,945,103.02
42% 146.52 2,249,513,656.68
44.86% 150 2,398,046,403.05
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ponu gnsaltagungi lagldsedounusavzlianudsuilugasundsnudurusanniag
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[

{ C4 ) @ a
JU7 n.1gdnsaldaguuigii a9 s@dumusa (Infrared Thermometer)

9 v 9 @
"’U'E]ﬂ'ﬁﬁg')\?ﬂ111lﬂ'ﬂllﬂﬁ@ﬂﬂﬂ
@ ' Y 9 2 v @ S =
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A [ A T A :: 9
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NIARUIN U

2 < Y
518@3!ﬂﬂﬂﬂ]ﬁlﬂﬂmﬂﬁgQiﬂﬂﬂi\‘lﬂ1ﬂi§<‘lxﬂu
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4

Toyarosfiuvo un 1IN

YANNATNNHYBAUM 40A1/%7 119

[ a < 1 .
BEN Mantna (billet)
Y Y &' a
mayamﬂ“m‘mmm

Y
a a [ a
- yHAYRINAY NETITUEIN
S1eazPeANSNINY
Qd' Y =

- gurigUN 1o Tun13m (Reheat) 1,250 99yl d
- 9AIINTHANDIT 12 /42 Tag

@ o a o o Y ' 7
- 92 TIN5 11 %2 739/3% (3uUn5 — fN7)

@ o e A J v o .
24 Gmim/au(mﬁ,am@amq@unmmny)

[ o a = | 1Y 4 14

- AUNNIUIIN 232 WAl FUNs — fn3)
v A o a 4 v o o,
120 WAl (s, 9INAY, NYAUNVAYNY)

- 4 THINITHIIUDT 5,432 %2 1ua/A)
anHUTMIMNY

] ] o I~ ] 9 1
AWNTONUIFNMITRTY 3 529 1aun
- $19119u1nA UBITNATUNS — gn$)22.00 -10.00 .
Tuari-01iad tazvgainianni 00.00 -24.00 u.

~FIINYALN UBITUMEUNT — 7n$)10.00-22.00 1.
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< @ o a i
YU URNUYAN : 40 GIU/‘F'JINQ PUA Walking beam

IUNAIIA:

° ' <
ANNITNTNNIU : Glf'NdﬁﬂWiaﬂ

9

1. YoyanIInan

78U 2555090109.00 — 17.00 U.

Sunumanitlewdua .
an MIHAR AU/ T39)
1UNg IUIUN TanTuAmNa
09.00 95 400 38
10.00 98 400 39.2
11.00 98 400 39.2
12.00 100 400 40
13.00 100 400 40
14.00 100 400 40
15.00 100 400 40
16.00 100 400 40
mae 39.55
2. foyaiomas
FIARONAA..... TBTITURA.. ...
qmwgﬁw’ﬁymwaqﬁ@wﬁﬁﬁ’am1 .............. BREHUANE,

Y
?JGIﬁﬂﬁGl‘%)L%@LWﬁQ (NmS/hr)

a1

09.00 2,500.56
10.00 2,510.31
11.00 2,510.31
12.00 2,532.42
13.00 2,532.42
14.00 2,528.42
15.00 2,532.42
16.00 2,530.42
méﬂ 2,522.16
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9

3. doyavesorman 14 lumsw Tnd

gaurglvesdunadon..........

35°Currrirrerin,
Bk 895115 lnaves
91018 (m'/s)

09.00 6.87
10.00 6.90
11.00 6.29
12.00 7.59
13.00 6.87
14.00 7.90
15.00 7.85
16.00 6.50
nag 7.10

9
4. toyavedlody

guglvese e loideoonyinaod leide

1A garinlguugiveslodeosnsinem
¢C)
09.00 1,099
10.00 1,124
11.00 1,132
12.00 1,152
13.00 1,169
14.00 1,170
15.00 1,172
16.00 1,180
e 1,149.75

97



qmwgﬁmmmmﬁ"lm%ﬂeaﬂmﬂ recuperator

eloh QUNANYUNNNVBIDINA
llﬂl%fl@@ﬂﬂ']ﬂ recuperator
C0)
09.00 290
10.00 294
11.00 294
12.00 298
13.00 298
14.00 300
15.00 308
16.00 308
e 298.75

) ' 9
qmwgumﬂ\jﬁnﬂ’lﬁqalﬁﬂﬂ@umn recuperator

e gurlguYNYeI01Ne o
Laﬂﬂ'@u!ﬁfﬁ recuperator

0

09.00 705

10.00 712

11.00 718

12.00 723

13.00 725

14.00 725

15.00 725

16.00 728

méﬂ 720.13
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5. dpyaweulla

LIRS GRS
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< @ o a )
YU URNUYAN : 40 GIU/‘F'JINQ PUA Walking beam

IUNATIIA

8 WHIYU 2555 1701 09.00 — 17.00 U.

° ' <
ANNITNTNNIU : Glf'NdﬁﬂWiaﬂ

9 a
1. U9yan1inaa

nal Sunumanitlewdua MIWAN (/39 T19)
1UNg UIUN TanTu/umna
09.00 100 400 40
10.00 100 400 40
11.00 100 400 40
12.00 100 400 40
13.00 100 400 40
14.00 100 400 40
15.00 100 400 40
16.00 100 400 40
mae 40
2. foyaiomas
FIAFONAA...... UTITUIR, .
qmwgﬁw’ﬁymwaqﬁ@wﬁﬁﬁ’am1 ............... HINIINEDS

al sanmslfidema (Nm'/hr)
09.00 2,534.49
10.00 2,531.02
11.00 2,517.15
12.00 2,525.62
13.00 2,515.42
14.00 2,529.34
15.00 2,525.11
16.00 2,500.05
nag 2,522.28
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3. doyavesorman 14 lumsw Tnd

QUHNVOITUIARON oo 35 °Crreeereeerenen,
1A 895115 lnaves
91018 (m'/s)
09.00 6.58
10.00 6.17
11.00 7.22
12.00 7.68
13.00 6.06
14.00 7.58
15.00 7.94
16.00 6.81
mﬁa 7.01

9
4. toyavedlody

a

guvgl loideneonvinildaesloide

M guigiguynivesloide
fleanaininmn
O
09.00 1,122
10.00 1,125
11.00 1,132
12.00 1,152
13.00 1,155
14.00 1,165
15.00 1,172
16.00 1,185
méﬂ 1,151




qmwgﬁmmmmﬁ"lm%ﬂeaﬂmﬂ recuperator

eloh QUNANYUNNNVBIDINA
llﬂl%fl@@ﬂﬂ']ﬂ recuperator
C0)
09.00 279
10.00 288
11.00 305
12.00 311
13.00 301
14.00 307
15.00 308
16.00 312
e 301.38

) ' 9
qmwgumﬂ\jﬁnﬂ’lﬁqalﬁﬂﬂ@umn recuperator

e gurlguYNYeI01Ne o
Laﬂﬂ'@u!ﬁfﬁ recuperator

0

09.00 705

10.00 708

11.00 708

12.00 718

13.00 723

14.00 729

15.00 729

16.00 735

méﬂ 719.38

102



4

%’ﬂgmﬁmmummmnm
YHANNANINIHYDUA

v

- InQAY

- %Y

S18azPEAN TN

- i 14 Tumsmn (Reheat)

- 9ATINTHANDTI

- 9 TU9MTNIUDT

- JUMUDTY

- 9 TUIMTNIUDT

ANHULMIINNHU

708/%2Ta

< 1 .
manuny (billet)
[} a
NIYFIITUBIE

1,250 o9fsaised
12 /42 Tag

o o o ' 7
11 92 T9/3U (FUns — qns)

@ o 7 A J v o .
24 Gmim/au(mﬁ,am@amq@unmmny)
232 JuAl Guns - qnd)

v A o a 4 v o o,

120 WAl (s, 9INAY, NYAUNVAYNY)

5.432 52104/

] ] o I~ ] 9 1
FNTOUUIF MY 3 quulmm

- %1919una

~FIINYALN

UBITNATUNS — gn$)22.00 -10.00 .
Tuari-01iad tazvgainiagni 00.00 -24.00 u

UBITUMEUNT — 7n$)10.00-22.00 1.
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< @ o a )
YU URNUYAN : 70 GIU/‘F'JINQ PUA Walking beam

IUNATIIA

14 tuB1gY 2555 17391 09.00 — 17.00 U.

° ' <
ANNTNTNNIU : Glf'NdﬁﬂWiaﬂ

9 a
L. U9yan1inea

nal Sunumanitlewdua MIWAN (/39 T19)
1UNg UIUN TanTu/umna
09.00 65 928.58 60.36
10.00 65 928.58 60.36
11.00 69 928.58 64.07
12.00 69 928.58 64.07
13.00 71 928.58 65.93
14.00 72 928.58 66.86
15.00 72 928.58 66.86
16.00 75 928.58 69.64
n o 64.77
2. foyaiomas
FIAFONAA...... FVTITVIR...o
qmwgﬁw’ﬁymwaqﬁ@wﬁﬁﬁ’am1 ............... HINIINEDS

al 5@151ﬂ1316§15§mw§q(Nm3/hr)
09.00 3,221.45
10.00 3,225.39
11.00 3,235.92
12.00 3,240.63
13.00 3,242.43
14.00 3,245.14
15.00 3,244.73
16.00 3,239.99
nag 3,236.96
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105

3. doyavesorman 14 lumsw Tnd

QUNNVBITUIARON. ... 35 °Crreeereeerenen,
1A 995115 111av04
9109 (m'/s)
09.00 12.11
10.00 12.35
11.00 10.58
12.00 12.48
13.00 10.19
14.00 12.33
15.00 11.64
16.00 13.32
mﬁa 11.88

9
4. toyavedlody

a

guvgl loideneonvinildaesloide

M guigiguynivesloide
fleanaininmn
O
09.00 1,055
10.00 1,062
11.00 1,073
12.00 1,092
13.00 1,080
14.00 1,080
15.00 1,024
16.00 1,150
méﬂ 1,077




106

qmwgﬁmmmmﬁ"lm%ﬂeaﬂmﬂ recuperator

eloh QUNANYUNNNVBIDINA
llﬂl%fl@@ﬂﬂ']ﬂ recuperator
0
09.00 279.25
10.00 288.11
11.00 305.94
12.00 311.53
13.00 301.87
14.00 307.08
15.00 308.25
16.00 310.01
mﬁﬂ 301.51
ganglvesemeleidenowd recuperator
e QUUANYUUNNVDIDINA
ul?)!,%ﬂﬂ'ﬂulﬁlglji recuperator
(0
09.00 718
10.00 720
11.00 722
12.00 718
13.00 715
14.00 720
15.00 719
16.00 718
méﬂ 718.75
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5. Yoyavouila

Viax¥ela.......... 20 X 20.75CM oo



< @ o a )
YU UNUTAN 70 GIU/‘F'JINQ PYUA Walking beam

IUNAIIA

15 tuBgY 2555 1391 09.00 — 17.00 U.

° ' <
ANNTNTNNIU : Glf'NdﬁﬂWiaﬂ

9 a
L. U9yan1inea

nal Sunumanitlewdua MIWAN (/39 T19)
1UNg UIUN TanTu/umna
09.00 65 928.58 60.36
10.00 65 928.58 60.36
11.00 71 928.58 65.93
12.00 71 928.58 65.93
13.00 71 928.58 65.93
14.00 72 928.58 66.86
15.00 72 928.58 66.86
16.00 75 928.58 69.64
mae 65.23
2. foyaiomas
FIAFONAA...... FVTITVIR...o
qmwgﬁw’ﬁymwaqﬁ@wﬁﬁﬁ’am1 ............... HINIINEDS

al ﬁ'mwﬂwﬂ%l%@maq(Nthr)
09.00 3,230.51
10.00 3,232.39
11.00 3,235.92
12.00 3,242.01
13.00 3,245.61
14.00 3,249.47
15.00 3,245.85
16.00 3,240.63
nag 3,240.30
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3. doyavesorman 14 lumsw Tnd

QUNNVBITUIARON. ... 35 °Crreeereeerenen,
1A 995115 111av04
9109 (m'/s)
09.00 12.33
10.00 12.67
11.00 12.92
12.00 13.82
13.00 11.48
14.00 12.35
15.00 12.11
16.00 13.03
mﬁa 12.59

9
4. toyavedlody

a

guvgl loideneonvinildaesloide

M guigiguynivesloide
fleanaininmn
O
09.00 1,065
10.00 1,083
11.00 1,080
12.00 1,080
13.00 1,085
14.00 1,080
15.00 1,095
16.00 1,100
méﬂ 1,083.50




qmwgﬁmmmmﬁ"lm%ﬂeaﬂmﬂ recuperator

eloh QUNANYUNNNVBIDINA

llﬂl%fl@@ﬂﬂ']ﬂ recuperator
C0)

09.00 280.63

10.00 290.66

11.00 295.78

12.00 308.21

13.00 300.63

14.00 304.73

15.00 305.55

16.00 309.10

e 299.41

) ' 9
qmwgumﬂ\jﬁnﬂ’lﬁqalﬁﬂﬂ@umn recuperator

e gurlguYNYeI01Ne o
Laﬂﬂ'@u!ﬁfﬁ recuperator

0

09.00 715

10.00 718

11.00 720

12.00 720

13.00 721

14.00 715

15.00 715

16.00 720

méﬂ 718
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4

%’ﬂgmﬁmmummmnm
YHANNANINIHYDUA

v

- InQAY

- %Y

S18azPEAN NN

- i 14 Tumsmn (Reheat)

- 9ATINTHANDTI

- 9 TU9MTNIUDT

- JUMUDTY

- 9 TUIMTNIUDT

ANHULMIINNHU

150Mu/42 T4

< 1 .
manuny (billet)
[} a
NIYFI TN

1,250 o9fsaised
12 /42 Tag

o o o ' 7
11 92 T9/3U (FUns — qns)

@ o 7 A J v o .
24 Gmim/au(mﬁ,am@amq@unmmny)
232 JuAl Guns - qnd)

v A o a 4 v o o,

120 WAl (s, 9INAY, NYAUNVAYNY)

5.432 52104/

] ] o I~ ] 9 1
FNTOUUIF MY 3 quulmm

- %1919una

~FIINYALN

UBITNATUNS — gn$)22.00 -10.00 .
Tuari-01iad tazvgainiagni 00.00 -24.00 u

UBITUMEUNT — 7n$)10.00-22.00 1.
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< @ o a )
YU UNUYAN : 150 GIU/‘F'JINQ PUA Walking beam

UNATIIA ;. 21 WHIBU 2555 1381 09.00 — 17.00 1.

° ' <
ANNTNTNNIU : Glf'NdﬁﬂWiaﬂ

9 a
L. U9yan1inea

nal Sunumanitlewdua MIWAN (/39 T19)
1UNg UIUN TanTu/umna
09.00 54 1749.5 94.47
10.00 55 1749.5 96.22
11.00 59 1749.5 103.22
12.00 60 1749.5 104.97
13.00 60 1749.5 104.97
14.00 62 1749.5 108.47
15.00 62 1749.5 108.47
16.00 62 1749.5 108.47
n o 103.66
2. foyaiomas
FIAFONAA...... FVTITVIR...o
qmwgﬁw’ﬁymwaqﬁ@wﬁﬁﬁ’am1 ............... HINIINEDS

al 5@151ﬂ1316§15§mw§q(Nm3/hr)
09.00 5850.42
10.00 5864.27
11.00 5869.58
12.00 5871.51
13.00 5875.41
14.00 5877.86
15.00 5857.45
16.00 5860.56
nag 5865.88
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3. doyavesorman 14 lumsw Tnd

QUNNVBITUIARON. ... 35 °Crreeereeerenen,
1A 995115 111av04
9109 (m'/s)
09.00 20.02
10.00 28.38
11.00 22.64
12.00 28.16
13.00 24.22
14.00 29.57
15.00 35.10
16.00 30.25
mﬁa 27.29

9
4. toyavedlody

a

guvgl loideneonvinildaesloide

M guigiguynivesloide
fleanaininmn
O
09.00 1,200
10.00 1,198
11.00 1,200
12.00 1,172
13.00 1,188
14.00 1,191
15.00 1,200
16.00 1,220
méﬂ 1,196.13




qmwgﬁmmmmﬁ"lm%ﬂeaﬂmﬂ recuperator

eloh QUNANYUNNNVBIDINA

llﬂl%fl@@ﬂﬂ']ﬂ recuperator
C0)

09.00 265.81

10.00 268.64

11.00 278.14

12.00 305.39

13.00 309.58

14.00 317.72

15.00 316.31

16.00 315.26

e 297.11

) ' 9
qmwgumﬂ\jﬁnﬂ’lﬁqalﬁﬂﬂ@umn recuperator

e gurlguYNYeI01Ne o
Laﬂﬂ'@u!ﬁfﬁ recuperator

0

09.00 872

10.00 821

11.00 874

12.00 865

13.00 871

14.00 861

15.00 859

16.00 863

méﬂ 860.75
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9

5. dpyaweulla

Viax¥ela.......... 62.5 X 73.6CMcveeeeeeeeeeerrnn,



< @ o a )
YU UNUYAN : 150 GIU/‘F'JINQ PUA Walking beam

UNATIVIA ;. 22 IWHIBU 2555 1381 09.00 — 17.00 1.

° ' <
ANNTNTNNIU : Glf'NdﬁﬂWiaﬂ

9 a
L. U9yan1inea

nal Sunumanitlewdua MIWAN (/39 T19)
1UNg UIUN TanTu/umna
09.00 56 1749.5 97.97
10.00 56 1749.5 97.97
11.00 57 1749.5 99.72
12.00 58 1749.5 101.47
13.00 60 1749.5 104.97
14.00 62 1749.5 108.47
15.00 62 1749.5 108.47
16.00 62 1749.5 108.47
n o 103.44
2. foyaiomas
FIAFONAA...... FVTITVIR...o
qmwgﬁw’ﬁymwaqﬁ@wﬁﬁﬁ’am1 ............... HINIINEDS

al sanmslfidema (Nm'/hr)
09.00 5852.71
10.00 5855.45
11.00 5859.81
12.00 5866.55
13.00 5875.29
14.00 5865.56
15.00 5861.63
16.00 5856.86
nag 5861.73
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3. doyavesorman 14 lumsw Tnd

QUNNVBITUIARON. ... 35 °Crreeereeerenen,
1A 895115 lnaves
91018 (m'/s)
09.00 31.06
10.00 33.50
11.00 30.61
12.00 30.33
13.00 26.65
14.00 36.41
15.00 35.17
16.00 22.90
mﬁa 30.83

9
4. toyavedlody

a

guvgl loideneonvinildaesloide

M guigiguynivesloide
fleanaininmn
O
09.00 1,189
10.00 1,200
11.00 1,190
12.00 1,188
13.00 1,211
14.00 1,208
15.00 1,225
16.00 1,221
méﬂ 1,204




qmwgﬁmmmmﬁ"lm%ﬂeaﬂmﬂ recuperator

eloh QUNANYUNNNVBIDINA

llﬂl%fl@@ﬂﬂ']ﬂ recuperator
C0)

09.00 279.63

10.00 284.66

11.00 298.78

12.00 308.21

13.00 315.63

14.00 311.73

15.00 305.55

16.00 318.99

e 302.90

) ' 9
qmwgumﬂ\jﬁnﬂ’lﬁqalﬁﬂﬂ@umn recuperator

e gurlguYNYeI01Ne o
Laﬂﬂ'@u!ﬁfﬁ recuperator

0

09.00 872

10.00 874

11.00 865

12.00 878

13.00 865

14.00 869

15.00 866

16.00 865

méﬂ 869.25
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= F) Ay o
FNYALLIDYAUBDIVDUANADINTIVIA

U

aenlsznouleide
/\/\/\—% Jwa
Recuperator /
Reheating Furnance
é__
L 1]

Air Blower

a

JUNA. LUHUAWEAINITNTIVIAQUNYI]

u

% aa 9 Jd o a Yo A v A o '
A3IINPUNHUANIA i]'lﬂﬂ'lisl,"])'@lﬂﬂim?ﬂqm’ﬂallIﬂﬂﬁl%iﬂﬁ@uw'lLiﬂ'JﬂT]ﬁ'lLLW‘L!Q
1 9 1 o 9 Y] Y Y Y] 9 [ @ 9 9 v
ANYTDULAN ]lﬂl,!,ﬂ NHIUATATHU U A UUATIATUTUT AU TATHTION FULATATHE1Y WU
Y o o v 1w A = ¥ A A o
ATUUIN Tmmmmmmaﬂ%u IGIleﬁZ 5 ﬂ'lﬂ\iqﬁ;ﬂﬂ f.2-f.5 51863L®ﬂﬂﬂ151‘1ﬂﬂ5@\1ﬂ@3ﬂ

a

gl Iagld5 @ounusananslumanuan

Y 9 9 1%
ATUHHUN ATUTAN

317 .26 WM UINTATITART UM URT AT MIUN A

U



1 2
3 3 3
4 5
Preheating Zone Heating Zone Soaking Zone
= o 1 R, Y Y
E‘IJVI 3N UINITATIVIANUIUAIATUEY
1 2
3 3 3
4 5

Soaking Zone

Heating Zone

Preheating Zone

U A4dwrImMIasIvIAmiumAIIN
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< @ o a )
YU URNUYAN : 40 GIU/‘F'JIN\‘] PUA Walking beam

IUNATIIA

° ' <
ANNITNTNNIU : Glf'NdﬁﬂWiaﬂ

1. QuHUANNAUM

msntuiingurgimismduniiuazaumas

718U 2555 1981 09.00 — 17.00 U.

122

A o 9 Y o
QUUYUANUIAIANUNUT (C)

e Munin Munaa

09.00 9499 | 100.48 | 158.24 | 129.37 | 7598 | 76.36 | 110.55 | 106.07 | 90.71 | 123.58
10.00 97.22 | 87.63 | 167.29 | 138.51 | 7545 | 73.51 | 92.84 | 99.19 | 100.35 | 108.73
11.00 92.08 | 98.37 | 161.59 | 127.44 | 80.32 | 92.68 | 99.24 | 113.20 | 96.21 | 122.25
12.00 9442 | 87.61 | 169.09 | 121.17 | 78.15 | 83.92 | 99.94 | 108.16 | 89.20 | 114.80
13.00 90.85 | 88.36 | 165.36 | 126.08 | 90.33 | 81.52 | 108.74 | 104.46 | 103.25 | 125.37
14.00 100.70 | 93.80 | 162.92 | 129.26 | 79.47 | 80.40 | 96.02 | 105.60 | 96.19 | 124.32
15.00 97.80 | 99.81 | 173.29 | 133.10 | 88.42 | 86.26 | 94.27 | 111.53 | 100.61 | 115.74
16.00 101.49 | 87.66 | 158.63 | 121.54 | 81.54 | 77.41 | 98.09 96.98 90.64 | 116.57
méﬂ 96.19 | 9297 | 164.55 | 128.31 | 81.21 | 81.51 | 99.96 | 105.65 | 95.89 | 118.92




msiuinguugiaiuaaude

garglimiumaudneg (°C)
a1
Preheating Zone Heating Zone Soacking Zone

09.00 | 89.16 | 104.81 | 93.86 | 67.56 | 75.20 | 107.27 | 216.38 | 99.14 | 143.21 | 124.36 | 123.64 | 110.25 | 134.97 | 86.04 | 140.35
10.00 | 84.71 | 97.77 | 90.26 | 79.61 | 86.36 | 115.62 | 225.73 | 108.58 | 144.22 | 132.77 | 112.81 | 121.89 | 125.40 | 95.49 | 138.91
11.00 | 83.11 | 98.91 | 88.81 | 71.37 | 78.00 | 109.98 | 217.38 | 105.75 | 144.13 | 120.12 | 122.83 | 111.20 | 141.69 | 85.73 | 144.33
12.00 | 81.41 | 109.94 | 94.30 | 76.40 | 93.48 | 117.40 | 212.70 | 98.76 | 145.84 | 136.87 | 122.44 | 126.88 | 139.62 | 95.48 | 139.14
13.00 | 90.30 | 98.21 | 88.65 | 64.38 | 79.60 | 115.66 | 231.25 | 92.07 | 158.35 | 125.29 | 126.94 | 120.74 | 131.19 | 98.86 | 134.15
14.00 | 81.94 | 106.70 | 82.94 | 79.36 | 91.01 | 112.66 | 222.35 | 108.18 | 146.45 | 123.28 | 125.59 | 123.95 | 131.84 | 102.05 | 134.40
15.00 | 82.91 | 9520 | 98.49 | 66.44 | 92.03 | 112.48 | 224.34 | 105.07 | 160.10 | 130.39 | 124.66 | 122.23 | 123.50 | 99.88 | 144.34
16.00 | 88.61 | 102.65 | 98.33 | 82.80 | 89.84 | 107.77 | 223.82 | 100.39 | 146.86 | 136.84 | 120.86 | 113.44 | 126.72 | 86.59 | 143.26
m"?;a 85.27 | 101.77 | 91.96 | 73.49 | 85.69 | 112.36 | 221.74 | 102.24 | 148.65 | 128.74 | 122.47 | 118.82 | 131.86 | 93.76 | 139.86

€Cl



MsTuAngangiHTua AU

ganglimiumaun (°0)
a1
Preheating Zone Heating Zone Soacking Zone

09.00 | 109.28 | 53.69 | 100.33 | 79.51 | 55.99 | 91.79 | 103.45 | 111.36 | 92.15 | 127.41 | 101.32 | 62.45 | 121.83 | 69.19 | 54.12
10.00 | 101.26 | 53.04 | 103.73 | 74.76 | 53.71 | 91.71 | 92.36 | 112.41 | 101.99 | 125.47 | 111.54 | 71.78 | 119.01 | 73.51 | 65.29
11.00 | 117.79 | 63.32 | 90.18 | 68.66 | 70.77 | 97.48 | 92.73 | 126.23 | 95.07 | 134.23 | 105.25 | 74.07 | 116.24 | 64.12 | 55.69
12.00 | 112.16 | 57.98 | 109.49 | 75.64 | 62.19 | 96.44 | 84.60 | 112.45 | 99.84 | 132.92 | 117.27 | 68.85 | 117.00 | 60.46 | 66.19
13.00 | 108.63 | 62.60 | 109.76 | 71.62 | 58.61 | 94.20 | 92.74 | 124.52 | 89.30 | 132.20 | 120.77 | 74.58 | 108.48 | 65.56 | 66.95
14.00 | 115.67 | 63.73 | 100.82 | 84.59 | 56.04 | 103.32 | 100.24 | 117.43 | 88.34 | 140.28 | 102.60 | 57.42 | 118.76 | 67.54 | 63.83
15.00 | 105.34 | 73.92 | 95.77 | 74.31 | 69.21 | 102.56 | 86.40 | 114.17 | 87.62 | 123.42 | 101.51 | 59.39 | 115.40 | 59.01 | 63.18
16.00 | 99.71 | 70.56 | 103.22 | 79.57 | 67.34 | 98.26 | 103.92 | 128.03 | 90.97 | 126.59 | 113.74 | 68.13 | 121.82 | 58.87 | 65.58
méﬂ 108.73 | 62.35 | 101.66 | 76.08 | 61.73 | 96.97 | 94.55 | 118.32 | 93.16 | 130.32 | 109.25 | 67.08 | 117.32 | 64.78 | 62.60

vl



< @ o a )
YU URNUYAN : 40 GIU/‘F'JIN\‘] PUA Walking beam

IUNATIIA

° ' <
ANNITNTNNIU : Glf'NdﬁﬂWiaﬂ

1. QuuUANNAUM

msntuiingurgiaismduniimazaumas

8 WHIYU 2555 1701 09.00 — 17.00 U.

125

Y]

nan gamgimiumdumih (c)
AUNT AUNE

09.00 99.52 | 100.18 | 177.84 | 151.21 | 85.40 | 66.39 | 100.31 | 83.67 | 103.61 | 114.88
10.00 88.20 | 84.51 | 165.54 | 147.48 | 88.77 | 68.68 | 104.34 | 90.30 | 92.51 | 118.41
11.00 101.09 | 100.79 | 168.61 | 156.95 | 75.14 | 80.56 | 90.68 | 92.09 | 104.11 | 127.18
12.00 96.82 | 87.88 | 165.72 | 154.98 | 78.57 | 65.62 | 105.24 | 95.37 | 100.88 | 118.99
13.00 87.25 | 98.07 | 171.57 | 150.49 | 89.83 | 81.63 | 103.86 | 95.22 | 99.05 | 124.09
14.00 102.77 | 100.30 | 161.22 | 158.13 | 89.32 | 63.28 | 93.13 | 94.20 | 94.92 | 115.12
15.00 97.66 | 97.88 | 163.32 | 145.67 | 85.58 | 80.64 | 104.21 | 94.05 | 101.90 | 130.58
16.00 87.02 | 81.51 | 171.28 | 151.16 | 84.96 | 72.62 | 88.03 | 83.22 | 100.74 | 122.11
Lﬂéﬂ 95.04 | 93.89 | 168.14 | 152.01 | 84.70 | 72.43 | 98.73 | 91.02 | 99.71 | 121.42




msiuinguugiaiuaaude

garglimiumaudneg (°C)
1Ia1
Preheating Zone Heating Zone Soacking Zone

09.00 | 101.13 | 92.83 | 96.27 | 69.30 | 80.79 | 121.80 | 126.77 | 102.39 | 124.23 | 125.17 | 138.79 | 112.01 | 121.08 | 91.84 | 128.45
10.00 | 105.45 | 88.63 | 92.61 | 68.67 | 73.96 | 125.60 | 126.01 | 106.34 | 135.18 | 137.53 | 122.41 | 121.69 | 121.85 | 89.32 | 139.81
11.00 | 91.24 | 9195 | 8547 | 74.17 | 77.62 | 132.78 | 130.73 | 97.95 | 140.82 | 125.55 | 138.21 | 128.93 | 139.67 | 102.37 | 139.60
12.00 | 99.57 | 89.89 | 93.42 | 74.98 | 86.61 | 118.09 | 126.89 | 103.14 | 125.70 | 136.10 | 123.57 | 122.10 | 131.50 | 88.74 | 131.27
13.00 | 93.65 | 104.22 | 87.49 | 76.87 | 90.06 | 130.36 | 118.79 | 100.83 | 125.17 | 121.74 | 121.80 | 128.09 | 129.56 | 103.20 | 138.02
14.00 | 88.62 | 103.56 | 92.84 | 65.01 | 89.59 | 122.24 | 122.47 | 108.18 | 121.82 | 124.85 | 122.54 | 112.87 | 130.08 | 102.41 | 131.44
15.00 | 102.20 | 104.79 | 87.55 | 71.09 | 75.26 | 131.65 | 121.49 | 97.90 | 124.21 | 124.75 | 133.90 | 124.90 | 123.82 | 98.81 | 132.70
16.00 | 91.58 | 100.41 | 102.73 | 67.71 | 83.53 | 128.99 | 126.29 | 109.57 | 123.27 | 131.47 | 129.86 | 126.40 | 139.21 | 88.78 | 140.16
m"?ia 96.68 | 97.03 | 92.30 | 70.97 | 82.18 | 126.44 | 124.93 | 103.29 | 127.55 | 128.39 | 128.88 | 122.13 | 129.60 | 95.68 | 135.18

9tl1



MsTuAngangiHTua AU

gunlmiumA N (°C)

181
Preheating Zone Heating Zone Soacking Zone

09.00 | 81.91 | 67.59 | 104.89 | 60.16 | 53.58 | 75.36 | 78.77 | 103.70 | 93.64 | 71.38 | 64.29 | 49.48 | 49.60 | 53.75 | 38.28

10.00 | 100.76 | 62.81 | 95.55 | 77.54 | 50.16 | 92.23 | 82.92 | 117.97 | 90.70 | 60.26 | 60.71 | 62.54 | 49.28 | 52.53 | 46.52

11.00 | 87.94 | 63.29 | 90.87 | 61.63 | 54.85 | 78.03 | 79.81 | 117.93 | 92.46 | 59.73 | 69.13 | 63.05 | 60.66 | 63.90 | 54.70

12.00 | 97.14 | 72.43 | 95.70 | 73.53 | 50.95 | 90.07 | 84.07 | 113.76 | 80.52 | 58.70 | 71.34 | 63.44 | 54.36 | 44.02 | 40.46

13.00 | 98.46 | 64.57 | 101.87 | 66.86 | 59.87 | 72.57 | 84.41 | 118.93 | 83.86 | 70.51 | 61.84 | 50.85 | 44.76 | 44.89 | 36.31

14.00 | 82.49 | 73.49 | 93.09 | 76.22 | 64.04 | 88.57 | 88.05 | 101.74 | 85.87 | 76.56 | 55.21 | 55.58 | 47.62 | 52.54 | 40.58

15.00 | 88.86 | 81.02 | 107.94 | 76.92 | 47.64 | 82.67 | 88.75 | 111.50 | 84.10 | 66.94 | 66.26 | 51.75 | 43.35 | 44.38 | 46.12

16.00 | 98.34 | 76.80 | 90.92 | 63.25 | 65.80 | 84.79 | 84.77 | 116.34 | 88.62 | 58.91 | 67.20 | 65.08 | 55.30 | 61.40 | 51.48

MAY | 91.99 | 70.25 | 97.60 | 69.52 | 55.86 | 83.03 | 83.94 | 112.73 | 87.47 | 65.37 | 64.50 | 57.72 | 50.62 | 52.18 | 44.31

LTl
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YU URNUYAN : 70 GIU/‘F'JIN\‘] PUA Walking beam

IUNATIIA

° ' <
ANNTNTNNIU : Glf'NdﬁﬂWiaﬂ

1. QuuUANNAUM

14 tuB1gY 2555 17391 09.00 — 17.00 U.

msntuiingurgimismduniiuazaumas

128

Y]

gamgimiumdumih (c)

e MuUnTh MUNA

09.00 126.93 | 90.39 | 110.76 | 133.29 | 95.52 | 37.01 | 65.01 | 78.12 | 60.78 | 74.55
10.00 125.93 | 88.92 | 118.23 | 125.67 | 98.89 | 37.57 | 60.95 | 76.11 | 58.19 | 59.02
11.00 128.53 | 79.50 | 115.14 | 130.16 | 95.11 | 49.38 | 64.97 | 66.54 | 64.58 | 66.89
12.00 125.20 | 86.53 | 117.76 | 121.07 | 106.14 | 36.15 | 73.68 | 68.26 | 66.29 | 68.19
13.00 120.31 | 82.46 | 122.99 | 125.92 | 89.04 | 43.96 | 68.26 | 64.49 | 64.21 | 73.87
14.00 113.21 | 80.14 | 125.95 | 122.30 | 105.84 | 37.65 | 63.25 | 74.91 | 56.40 | 69.81
15.00 120.49 | 91.07 | 124.92 | 126.60 | 97.96 | 43.66 | 64.38 | 63.64 | 52.64 | 71.54
16.00 114.07 | 88.95 | 110.99 | 132.94 | 106.44 | 32.95 | 66.96 | 59.15 | 65.09 | 69.66




msiuinguugiaiuaaude

guuplHium M ILEE (°C)
a1
Preheating Zone Heating Zone Soacking Zone

09.00 | 80.02 | 78.22 | 97.36 | 81.28 | 69.19 | 89.87 | 68.49 | 117.93 | 102.77 | 105.82 | 78.49 | 86.79 | 93.44 | 83.76 | 105.43
10.00 | 63.28 | 88.26 | 96.43 | 91.16 | 71.02 | 97.07 | 81.28 | 124.87 | 93.71 | 94.67 | 67.92 | 81.30 | 100.60 | 81.98 | 110.65
11.00 | 65.56 | 76.16 | 95.14 | 78.79 | 74.09 | 100.23 | 71.39 | 119.39 | 101.46 | 89.01 | 79.03 | 89.32 | 95.26 | 84.13 | 104.55
12.00 | 61.65 | 92.76 | 93.42 | 91.92 | 70.46 | 84.69 | 74.28 | 112.17 | 84.70 | 100.35 | 76.49 | 91.34 | 85.70 | 95.16 | 101.32
13.00 | 72.63 | 73.44 | 85.23 | 86.76 | 72.15 | 93.66 | 82.70 | 120.51 | 91.60 | 93.51 | 69.72 | 80.73 | 100.35 | 88.50 | 109.90
14.00 | 73.36 | 81.20 | 87.64 | 75.16 | 71.29 | 95.11 | 81.03 | 109.61 | 84.37 | 95.40 | 71.37 | 77.80 | 93.60 | 88.47 | 116.75
15.00 | 68.25 | 84.05 | 86.57 | 90.32 | 76.55 | 91.94 | 73.07 | 113.57 | 90.93 | 90.29 | 86.65 | 79.65 | 104.62 | 95.80 | 113.14
16.00 | 77.61 | 87.54 | 84.60 | 73.42 | 67.28 | 88.25 | 80.58 | 108.31 | 96.52 | 93.86 | 79.35 | 91.93 | 95.37 | 85.55 | 110.95
méﬂ 70.30 | 82.70 | 90.80 | 83.60 | 71.50 | 92.60 | 76.60 | 115.80 | 93.26 | 9536 | 76.13 | 84.86 | 96.12 | 87.92 | 109.09

6¢Cl



MsTuAngangiHTua AU

ganglimiumaun (°0)
a1
Preheating Zone Heating Zone Soacking Zone

09.00 | 75.05 | 97.76 | 86.01 | 85.04 | 94.68 | 106.65 | 119.69 | 93.93 | 116.69 | 103.35 | 115.21 | 111.69 | 120.57 | 122.92 | 126.03
10.00 | 82.28 | 8538 | 76.80 | 87.47 | 95.88 | 94.65 | 118.92 | 81.60 | 109.72 | 103.61 | 117.91 | 110.36 | 112.10 | 116.38 | 123.58
11.00 | 76.45 | 83.95 | 69.02 | 90.63 | 95.49 | 99.30 | 111.80 | 91.99 | 111.42 | 107.88 | 119.80 | 110.88 | 115.71 | 114.89 | 122.22
12.00 | 77.92 | 78.93 | 69.22 | 91.85 | 98.77 | 101.98 | 114.31 | 88.44 | 114.06 | 95.22 | 105.16 | 111.30 | 120.31 | 125.69 | 126.93
13.00 | 75.15 | 81.89 | 72.99 | 74.08 | 104.76 | 103.08 | 117.85 | 96.19 | 116.47 | 108.78 | 106.83 | 111.66 | 121.45 | 124.15 | 125.77
14.00 | 78.22 | 89.00 | 79.29 | 87.70 | 98.88 | 103.90 | 126.46 | 82.51 | 116.68 | 101.10 | 108.18 | 109.48 | 116.17 | 120.84 | 108.71
15.00 | 87.54 | 89.05 | 84.17 | 87.92 | 92.83 | 104.40 | 122.06 | 89.03 | 107.25 | 92.92 | 122.55 | 119.23 | 112.70 | 114.37 | 124.45
16.00 | 69.43 | 82.37 | 75.81 | 83.17 | 105.32 | 107.63 | 109.06 | 99.85 | 100.63 | 106.38 | 113.16 | 105.51 | 122.00 | 123.87 | 114.67
méﬂ 77.76 | 86.04 | 76.67 | 85.98 | 98.33 | 102.70 | 117.52 | 90.44 | 111.62 | 102.40 | 113.60 | 111.26 | 117.63 | 120.39 | 121.55

0¢I



< @ o a )
YU URNUYAN : 70 GIU/‘F'JINQ PUA Walking beam

IUNATIIA

° ' <
ANNITNTNNIU : Glf'NdﬁﬂWiaﬂ

1. QuuUANNAUM

msntuiingurgimismduniimazaumas

15 tuB8Y 2555 1391 09.00 — 17.00 U.

131

A o Y Y o
QUUHUANUIAIANTUNUT (C)

e MuUnTh UM

09.00 127.49 1 91.70 | 113.92 | 125.43 | 107.91 | 36.75 | 73.20 | 68.85 | 59.69 | 68.28
10.00 121.67 | 97.33 | 117.68 | 124.45 | 97.14 | 44.59 | 70.82 | 65.29 | 53.38 | 59.99
11.00 122.27 |1 93.16 | 112.15 | 138.05 | 99.80 | 49.89 | 77.38 | 59.64 | 53.31 | 62.52
12.00 125.51 |1 97.09 | 117.61 | 138.49 | 97.33 | 35.21 | 72.47 | 75.12 | 57.42 | 62.25
13.00 127.15 | 89.48 | 123.15 | 128.73 | 92.66 | 40.82 | 73.83 | 72.43 | 64.31 | 66.68
14.00 11591 | 95.31 | 116.49 | 125.96 | 107.60 | 38.83 | 63.75 | 71.75 | 55.06 | 69.61
15.00 112.66 | 90.10 | 122.27 | 132.15 | 95.49 | 40.28 | 65.49 | 61.41 | 57.50 | 69.50
16.00 110.86 | 96.20 | 116.73 | 120.33 | 103.00 | 51.52 | 62.76 | 75.71 | 54.35 | 63.56
m?'m 120.44 | 93.80 | 117.50 | 129.20 | 100.12 | 36.75 | 73.20 | 68.85 | 59.69 | 68.28




msiuinguugiaiuaaude

garglimiumaudneg (°C)
a1
Preheating Zone Heating Zone Soacking Zone

09.00 | 74.54 | 80.45 | 91.36 | 77.55 | 75.13 | 89.44 | 81.83 | 108.79 | 96.48 | 93.89 | 70.82 | 82.95 | 94.77 | 84.32 | 101.14
10.00 | 75.08 | 81.67 | 90.55 | 85.54 | 69.16 | 92.55 | 78.95 | 121.98 | 90.70 | 91.61 | 78.16 | 87.43 | 94.90 | 94.64 | 101.37
11.00 | 69.62 | 85.71 | 96.41 | 92.73 | 71.66 | 96.97 | 68.06 | 117.09 | 89.23 | 99.16 | 80.36 | 82.59 | 91.99 | 97.56 | 101.63
12.00 | 67.40 | 90.73 | 89.95 | 83.79 | 74.88 | 87.20 | 76.78 | 106.30 | 100.00 | 95.46 | 80.61 | 89.42 | 95.82 | 93.05 | 117.79
13.00 | 79.54 | 73.64 | 95.68 | 82.82 | 64.90 | 85.46 | 77.72 | 114.21 | 99.50 | 105.98 | 75.45 | 89.40 | 103.56 | 97.61 | 118.40
14.00 | 63.55 | 79.32 | 91.00 | 79.31 | 63.32 | 91.58 | 81.48 | 108.03 | 91.35 | 91.42 | 76.52 | 82.04 | 96.84 | 93.65 | 103.47
15.00 | 79.92 | 91.02 | 91.08 | 83.64 | 78.52 | 92.97 | 80.17 | 108.84 | 92.91 | 96.51 | 76.91 | 77.66 | 88.61 | 92.98 | 106.55
16.00 | 67.37 | 80.53 | 87.28 | 74.15 | 68.46 | 83.05 | 75.35 | 107.45 | 84.49 | 95.28 | 80.92 | 94.50 | 104.96 | 89.88 | 112.54
m"?;a 72.13 | 82.88 | 91.66 | 82.44 | 70.75 | 89.90 | 77.54 | 111.59 | 93.08 | 96.16 | 77.47 | 85.75 | 96.43 | 92.96 | 107.86

43!



MsTuAngangiHTua AU

ganglimiumaun (°0)
a1
Preheating Zone Heating Zone Soacking Zone

09.00 | 82.15 | 91.24 | 86.70 | 83.83 | 97.75 | 101.00 | 121.66 | 90.40 | 106.97 | 93.65 | 104.49 | 105.57 | 125.45 | 120.24 | 120.09
10.00 | 81.13 | 94.97 | 82.73 | 77.63 | 95.81 | 109.75 | 126.15 | 97.59 | 113.89 | 94.08 | 117.29 | 115.43 | 119.41 | 128.64 | 112.39
11.00 | 80.14 | 86.34 | 8539 | 74.52 | 10590 | 96.17 | 126.88 | 100.32 | 111.58 | 96.70 | 111.62 | 111.64 | 114.57 | 128.16 | 107.19
12.00 | 88.49 | 92.07 | 71.54 | 90.86 | 97.92 | 97.21 | 119.27 | 90.03 | 114.69 | 108.53 | 112.72 | 121.55 | 126.64 | 123.14 | 125.01
13.00 | 78.41 | 95.70 | 77.12 | 81.42 | 101.45 | 105.46 | 128.01 | 97.83 | 115.94 | 102.13 | 103.12 | 113.88 | 121.68 | 123.09 | 113.75
14.00 | 74.28 | 96.43 | 75.31 | 92.80 | 100.57 | 97.33 | 127.23 | 81.82 | 114.17 | 106.26 | 106.25 | 106.32 | 125.17 | 115.53 | 111.55
15.00 | 80.30 | 86.38 | 86.76 | 81.98 | 94.67 | 107.26 | 111.12 { 91.61 | 114.90 | 108.99 | 108.98 | 105.36 | 108.21 | 125.27 | 109.39
16.00 | 74.44 | 92.20 | 76.06 | 78.03 | 93.82 | 97.01 | 124.65 | 83.92 | 114.09 | 104.10 | 103.60 | 112.66 | 118.34 | 121.82 | 121.21
méﬂ 79.92 | 91.92 | 80.20 | 82.63 | 98.49 | 101.40 | 123.12 | 91.69 | 113.28 | 101.80 | 108.51 | 111.55 | 119.93 | 123.24 | 115.07

eel



< % < a )
VAR BHHAN : 150 AU/ 119 ¥HA Walking beam
UNATIIA . 21 WHIBU 2555 1381 09.00 — 17.00 1.
ANNIZMIINNY : FITANEN

1. QuuUANNAUM

msntuiingurgimismduniimazaumas

134

A o Y Y o
QUUHUANUIAIANTUNUT (C)

e MuUNTh MUNS

09.00 141.38 | 103.54 | 133.85 | 130.36 | 134.54 | 82.45 | 83.73 | 109.75 | 92.83 | 92.53
10.00 134.38 | 121.94 | 133.85 | 132.64 | 123.47 | 79.12 | 91.20 | 95.82 | 85.94 | 87.86
11.00 139.60 | 107.62 | 132.75 | 129.90 | 140.24 | 71.29 | 97.01 | 109.50 | 85.79 | 76.53
12.00 132.00 | 118.01 | 143.99 | 129.26 | 128.59 | 78.69 | 93.15 | 108.45 | 91.04 | 85.60
13.00 13391 | 103.54 | 131.44 | 124.43 | 134.66 | 84.97 | 90.51 97.52 | 97.23 | 74.65
14.00 136.57 | 111.98 | 150.36 | 134.10 | 140.00 | 86.89 | 92.06 95.27 | 91.01 | 74.99
15.00 136.02 | 112.97 | 136.38 | 122.43 | 121.96 | 76.78 | 89.50 | 100.81 | 96.53 | 73.81
16.00 129.67 | 104.71 | 150.54 | 117.50 | 130.78 | 82.19 | 100.59 | 97.57 | 86.40 | 74.24
m?'m 135.44 | 110.54 | 139.14 | 127.58 | 131.78 | 80.30 | 92.22 | 101.84 | 90.85 | 80.02




msiuinguugiaiuaaude

a o Y 9 o
BUNJUAUIAINTUEIY o)

a1
Preheating Zone Heating Zone Soacking Zone

09.00 | 87.30 | 102.08 | 113.99 | 108.83 | 99.72 | 123.52 | 108.79 | 145.00 | 115.79 | 127.69 | 111.36 | 118.74 | 129.36 | 127.44 | 146.90

10.00 | 87.54 | 104.47 | 125.44 | 104.68 | 94.42 | 120.03 | 106.21 | 150.25 | 121.81 | 121.26 | 107.34 | 112.29 | 134.43 | 132.86 | 147.68

11.00 | 92.26 | 105.61 | 122.44 | 104.54 | 95.30 | 128.20 | 101.05 | 142.15 | 116.60 | 138.03 | 100.86 | 118.74 | 136.78 | 120.81 | 134.64

12.00 | 96.47 | 112.34 | 118.40 | 107.28 | 102.00 | 128.98 | 105.43 | 141.72 | 120.18 | 130.62 | 94.13 | 122.45 | 120.21 | 117.05 | 146.16

13.00 | 95.16 | 105.70 | 113.46 | 107.70 | 99.24 | 121.79 | 98.45 | 153.91 | 123.55 | 134.65 | 99.38 | 107.30 | 127.98 | 114.12 | 148.67

14.00 | 104.26 | 119.11 | 121.23 | 114.78 | 86.15 | 121.60 | 96.48 | 153.87 | 116.31 | 125.54 | 99.50 | 116.62 | 121.93 | 126.02 | 150.36

15.00 | 105.46 | 105.79 | 131.27 | 117.79 | 91.22 | 117.62 | 103.82 | 139.71 | 128.19 | 133.60 | 107.73 | 112.42 | 119.02 | 130.33 | 153.79

16.00 | 95.72 | 119.11 | 125.67 | 109.10 | 103.47 | 123.03 | 104.11 | 141.34 | 134.53 | 12691 | 108.22 | 105.88 | 132.25 | 119.26 | 135.10

MAY | 95.52 | 109.28 | 121.49 | 109.34 | 96.44 | 123.10 | 103.04 | 145.99 | 122.12 | 129.79 | 103.56 | 11431 | 127.75 | 123.49 | 145.41

Gel



MsTuAngangiHTua AU

gunlmiumA N (°C)

a1
Preheating Zone Heating Zone Soacking Zone

09.00 | 102.04 | 119.65 | 109.67 | 112.19 | 126.28 | 136.82 | 165.49 | 129.85 | 154.53 | 136.07 | 149.72 | 152.04 | 159.28 | 162.50 | 145.06

10.00 | 111.78 | 119.95 | 97.09 | 101.73 | 129.57 | 127.10 | 170.60 | 113.07 | 160.92 | 132.93 | 145.14 | 148.56 | 159.48 | 165.96 | 147.26

11.00 | 104.16 | 117.99 | 99.34 | 109.40 | 135.11 | 134.76 | 163.84 | 114.90 | 156.62 | 145.76 | 149.43 | 149.34 | 156.06 | 170.71 | 163.90

12.00 | 109.25 | 118.96 | 102.81 | 111.63 | 135.26 | 128.48 | 157.65 | 128.38 | 146.55 | 138.46 | 142.37 | 151.51 | 161.37 | 163.40 | 149.74

13.00 | 103.96 | 116.09 | 109.09 | 105.34 | 124.73 | 140.08 | 160.90 | 131.81 | 160.93 | 138.82 | 150.34 | 142.04 | 158.37 | 161.76 | 157.73

14.00 | 114.04 | 118.09 | 112.23 | 105.14 | 135.84 | 128.52 | 155.67 | 118.58 | 161.24 | 132.26 | 135.12 | 139.99 | 157.60 | 165.97 | 147.03

15.00 | 109.87 | 130.26 | 99.34 | 119.81 | 124.81 | 136.01 | 163.55 | 132.09 | 148.48 | 128.45 | 151.18 | 156.23 | 158.85 | 173.78 | 156.28

16.00 | 102.28 | 115.58 | 107.91 | 117.53 | 132.48 | 136.81 | 168.50 | 129.96 | 146.60 | 134.16 | 149.89 | 146.22 | 152.41 | 169.07 | 146.27

maY | 107.17 | 119.57 | 104.68 | 110.35 | 130.51 | 133.57 | 163.27 | 124.83 | 154.48 | 135.86 | 146.65 | 148.24 | 157.93 | 166.64 | 151.66

9¢1
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IUNATIIA

22 [EI8Y 2555 1391 09.00 — 17.00 U.

° ' <
ANNITNTNNIU : Glf'NdﬁﬂWiaﬂ

1. QuuUANNAUM

msntuiingurgimismduniimazaumas

137

A o Y Y o
QUUHUANUIAIANTUNUT (C)

e Munin MUNS

09.00 138.10 | 107.09 | 146.41 | 134.55 | 132.68 | 79.94 | 100.65 | 99.15 | 93.57 | 92.69
10.00 128.79 | 104.32 | 145.46 | 126.12 | 134.50 | 81.73 | 98.31 96.25 | 79.10 | 75.23
11.00 142.86 | 117.50 | 139.48 | 122.89 | 137.06 | 75.04 | 96.54 | 102.22 | 80.93 | 81.45
12.00 137.49 | 103.62 | 136.06 | 116.85 | 134.79 | 81.72 | 98.03 | 97.40 | 83.48 | 78.03
13.00 129.47 | 112.39 | 143.53 | 128.12 | 123.30 | 79.93 | 8598 | 98.82 | 85.41 | 75.69
14.00 126.13 | 108.40 | 137.76 | 118.82 | 128.52 | 76.13 | 85.84 | 96.04 | 81.06 | 78.03
15.00 127.80 | 120.46 | 138.46 | 131.55 | 130.31 | 84.11 | 102.80 | 102.14 | 95.75 | 78.88
16.00 130.83 | 108.22 | 131.74 | 133.80 | 135.82 | 76.49 | 88.18 | 98.99 | 88.08 | 74.96
méﬂ 132.68 | 110.25 | 139.86 | 126.59 | 132.12 | 79.39 | 94.54 | 98.88 | 85.92 | 79.37




msiuinguugiaiuaaude

guuplHium LG (°C)
1381
Preheating Zone Heating Zone Soacking Zone

09.00 | 101.96 | 107.73 | 115.76 | 102.70 | 88.66 | 121.47 | 98.69 | 139.57 | 134.24 | 136.52 | 100.19 | 107.35 | 134.04 | 127.65 | 149.08
10.00 96.62 | 109.07 | 129.45 | 100.49 | 92.45 | 128.12 | 110.60 | 144.55 | 119.58 | 122.58 | 94.21 | 121.28 | 132.53 | 119.01 | 144.21
11.00 99.70 | 109.17 | 114.76 | 113.48 | 102.59 | 123.14 | 104.27 | 140.51 | 128.87 | 135.42 | 95.07 | 106.23 | 125.28 | 122.85 | 137.31
12.00 96.33 | 108.56 | 131.34 | 105.35 | 89.61 | 127.03 | 101.32 | 149.82 | 123.98 | 122.84 | 108.17 | 115.84 | 124.11 | 128.18 | 151.76
13.00 93.33 | 120.38 | 131.87 | 116.24 | 97.95 | 115.89 | 103.18 | 153.25 | 134.27 | 130.60 | 110.55 | 113.05 | 130.17 | 114.79 | 146.71
14.00 96.79 | 109.89 | 113.93 | 104.82 | 100.56 | 116.49 | 101.11 | 150.93 | 130.01 | 126.78 | 99.30 | 123.27 | 121.02 | 127.11 | 135.39
15.00 89.42 | 116.32 | 124.30 | 11524 | 87.57 | 121.30 | 109.17 | 156.82 | 122.23 | 137.11 | 94.66 | 123.23 | 135.81 | 133.76 | 141.81
16.00 97.71 | 117.74 | 123.33 | 117.90 | 85.48 | 11596 | 9491 | 15491 | 122.84 | 134.19 | 110.35 | 110.35 | 136.23 | 126.06 | 152.70
m?;a 96.48 | 112.36 | 123.09 | 109.53 | 93.11 | 121.17 | 102.91 | 148.80 | 127.00 | 130.75 | 101.56 | 115.07 | 129.90 | 124.93 | 144.87

8¢l



MsTuAngangiHTua AU

gaurglHium LY (°C)
1381
Preheating Zone Heating Zone Soacking Zone

09.00 | 110.47 | 123.37 | 110.44 | 102.85 | 127.54 | 133.93 | 164.85 | 114.98 | 142.51 | 135.34 | 154.10 | 157.24 | 157.42 | 171.59 | 162.04
10.00 | 103.23 | 127.98 | 112.94 | 110.78 | 131.83 | 134.76 | 156.62 | 121.76 | 155.85 | 129.45 | 141.52 | 143.47 | 157.95 | 172.63 | 161.28
11.00 97.99 | 117.64 | 110.81 | 104.31 | 131.14 | 143.09 | 174.14 | 130.95 | 144.05 | 140.50 | 136.70 | 155.43 | 157.56 | 159.57 | 151.03
12.00 | 107.77 | 117.53 | 100.27 | 113.46 | 127.96 | 132.74 | 158.75 | 121.92 | 152.54 | 143.25 | 142.00 | 155.55 | 156.63 | 157.35 | 161.06
13.00 | 115.04 | 120.27 | 102.23 | 101.98 | 135.96 | 137.37 | 167.79 | 127.30 | 147.32 | 130.13 | 148.23 | 152.61 | 153.78 | 169.62 | 155.68
14.00 | 109.49 | 123.63 | 105.93 | 120.33 | 137.47 | 139.56 | 173.83 | 130.05 | 144.21 | 137.98 | 143.91 | 145.98 | 152.52 | 155.33 | 155.75
15.00 | 100.47 | 120.08 | 115.30 | 116.41 | 139.90 | 127.36 | 169.07 | 119.98 | 153.59 | 135.72 | 137.97 | 153.39 | 156.94 | 156.41 | 154.34
16.00 99.56 | 129.51 | 99.24 | 102.32 | 135.53 | 140.33 | 156.80 | 118.44 | 142.07 | 141.46 | 141.34 | 152.47 | 151.94 | 170.67 | 163.45
m?;a 105.50 | 122.50 | 107.15 | 109.05 | 133.42 | 136.14 | 165.23 | 123.17 | 147.77 | 136.73 | 143.22 | 152.02 | 155.59 | 164.15 | 158.08

6¢l
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1. MIAMIVANAANAIN UV AA VR UTAN
MIMUIVANAANAINUYDAAIVUIA 40 A1/F T

) v Y s = Y
Wa\‘l\‘i1uﬂ'J‘lNi?)u!ﬂl‘lg!ﬂ‘l!W‘l!ﬁﬁﬂGﬁ\?ﬂﬁgﬂ@‘ﬂﬂﬂﬂ

Y 9/dy a
1. mnﬁE)umﬂmnm"lwm%amm

Qinl = mfuelLHV

1R8TM y0=2,522.28Nm /hr 1Az LHV=26.33MJ/Nm’

9
[

Y
Wy AnuFeunnmaw Inshiyemnas Q;,,=66,411.63MJ/hr

2. anudouduiavesorme

Qin2= MairPairCp.a(Tair — Tsur)
T00firig,-7.05m7s, paiy=129Kg/m’, €;0=1.01 KI/kg="C, Tsr=300°C
1A Ty -35°C

Y
[ Y

Wiu ANNFeuduiav0991MAQ;,,=8,762.91MJ/hr

wé’aammm%auaaﬂmnmummﬁnéﬁqﬂizﬂ@uﬁ’w

9 v o A Y 1 <3
L ANUTDUTURTNUIGIVAN

Qout1= MsteelCp,s (Tout - Tsur)

108N Mgpee =40,000kg/hr, cps=0.78KI/kg-"C, Toys=1,100°ClIAE Ty, =35 °C

o & Y

faniu aAnufouduiantngiManQyyue:=33.228MJ/hr

2. anwdougandeluniuleide
Qout2 = Mf1ueCp,f (Tgas = Tsur)

TaeN  mpp,=2,522.22Nm’/hr, ¢, =10.39KJ/kg-"C, Tyqs= 1,150.38°CUaE Ty, =35 °C

9
v @

aiu anwFeugande linu leide Q.= 29.222.95 Mi/hr

3. AnwFeugdorumiun

2734Twau\*  [273+Teur\?
Qouts= hA(Twall - Tsur) + 4-88A£{(T”) - (T) }
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Taeh
o 9 9
NHAUMA U

Tyyau =114°C, Ty = 35 °C,A =5x11.88m = 59.4 m’, h = 4.6 W/m".kilaze -0.4

v
[ Y Y

ATHUANUSOUFUUTIHUMITUMA IO Qpyes 1=78.52 MI/hr

wﬁqzmﬁ’mmum

Tyau = 81.73°C, A = 5x11.88m = 59.4 m’, h = 4.7 W/m’ kuage 0.4

9
[

AatiuANSoug TR UATUMAIUVININY Qoyes = 47.18 MI/hr

TR RUR AR R

Tyau = 115.7°C, A=3x6.17m = 18.5 m’, h = 4.8 W/m’ kilaze - 0.4

o & ¥

aariunuougaderumiumUNT A Qyyes 3= 26.07 MI/hr

o 9 [
NHIATATUN NN

Tyau = 98.52°C, A=2.5x7m = 17.15m’, h=4.7 W/m’ kitaze -0.4

v
[ Y

WuaNuFouguEerIUMITUMATUHANNINY Qoyes 4 = 18.95 MI/hr

v
[ Y = 1

9 o
U ﬂ?TMiﬂHQﬂJﬂLﬁﬂNTuNuQM]Qout3= Qout3,1 + Qout3,2 + Qout3,3 + Qout3,4
= 170.72 MJ/hr
9 = 1 ] a
4. ﬂ?TNiﬂHQﬂJLﬁ&NTH%@QLﬂﬂ

Qout4: Crad Crad,blackg Aopening

1080 Craq=1, Cragpiack=1.17 MI/em’ -hr, £=0.58, 1188 Agpening -352.2 cm’

9
[ Y

wiu Ao ugu o uyeuTlaQ,ys=239MI/hr

4 1 @ 1 3 o (%
S.ﬂUTN%ﬂugmlaﬂﬁuﬂllg?]}ll"ﬁnﬂﬂ'ﬂllLmﬂ@1\351]’(’NWﬁQQTUﬂ?TN%@UL"ﬁHQ’MTLNTLWaﬂﬂ”]J‘WffI\NTL!
<
ﬂ??ﬂ%ﬂﬂ@@ﬂﬂ?ﬂl@"ﬂﬂ"ﬂﬁﬁﬂ

Qout 5= (Qinl + Qinz) - (Qoutl + Qoutz + Qout3 + Qout4)

AU Qouts= (66,412 + 8,763) — (33,228+29,223+ 171+ 239)
U ANUSOUGUTIOUN IMNNY Qyue6=10,565 MI/hr
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MIMUIUAUAANAINUVDANIVUIA 70 AU/F TUY

) y Y1 s =2 Y
Wﬂ\‘lQ1uﬂ31ﬂﬁﬂu!m1g!ﬂ1lﬂ1!ﬂﬁﬂcﬁﬂﬂigﬂ@llﬂ']fl

Y 9/dy a
1. ﬂ'J"Illi0“%1ﬂﬂ15!ﬂ11ﬂu!%@ﬁﬁlﬂﬂ
Qinl = mfuelLHV

1A8M o= 3,238.63 Nm'/hr  uaz  LHV=26.33MJ/Nm’

9
[

Y
iy ANuFeunnm i Inshyemas Q;,,= 85,273.13 MJ/hr

2. anudouduiauotoImea

Qin2= mairpaircp,a(Tair — Tsur)

18T, 12.22 m'/s, pair=1.29 Kg/m', ¢, 4= 1.01 KI/kg-"C, Tyir=300 °C
UAY Ty =35°C

9
[ Y

WY ANUoUFUREVI0IMAQ;,,= 15,192.78MJ/hr

Wﬁﬂﬁ]uﬂ’ﬂﬂ%ﬂu@ﬂﬂ%1ﬂ!ﬂ1!N1!‘l‘iaﬂ“§Qﬂi$ﬂ@UG%EJ

9y v o A Y [
1. ﬂ')’lijl"E]UfﬁJNﬁﬂHﬂtjlWaﬂ

Qoutlzmsteelcp,s (Tout — Tsur)

1AM Mgpeer 65,000 kg/hr, ¢, o= 0.78 Ki/kg-"C, Ty, =970°CHAE Tyyy, =35 °C

v
v v Y

fariu Anudouduia Rt gMAanQ = 47.404.50MJ/hr

2. anudougandeluniuleide

Qoutz = Mf1ueCp,f (Tgas = Tsur)

108N mppe=3238.63 Nm'/hr, ¢, p= 11.13KI/Nm'-°C, Tyqq - 1,080.25°CUtag Ty =35 °C

9
[ -

aiu anwdougade lnulede Qo= 37.677.03 MI/hr

3. AN Feugdoruri

2734Twau\*  [273+Teur\?
Qouts= hA(Twall - Tsur) + 4-88A£{(T”) - (T) }
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Taeh
o 9 9
NHAUMA LA

Tyau =88.51°C, A=6x10.12m=60.72 m’, h=4.73 W/m' k , 0= 5.67x10" 11aze - 0.4

Y
[ Y Y

ATHUANUSOUFUUTIHURITUMAUF NI Qgyes 1= 55.62 MI/hr

wﬁqzmﬁ’mmum

Typau = 102.55°C, A=6x10.50 =63 m’, h=4.73 W/m' k , 0= 5.67x10" 1taze - 0.4

9
[ Y

AatiunNSoug TR UATUMAIUVINIINY Qoyes = 73.03 MI/hr

R CRITRATA TR

Tau=111.45°C,A=5x6=30m’, h=4.73 Wim'k, 0-5.67x10" tlaze- 0.4

o & Y

aatiunudougaderumiumUnI AU Qyyes 3= 39.43MJ/hr

o 9 [
NHIATATUN NN

Tyau = 60.06°C, A=4.95x 62 m=30.69m’, h=4.73 Wm'k , 0= 5.67x10" 11aze - 0.4

Y
[ Y

WuaNuFouguEerIUMTIMATUHAWNINY Qoyes 4 = 13.12 MI/hr

v
[ Y = 1

9 o
U ﬂ?TMiﬂHQﬂJﬂLﬁﬂNTuNuQM]Qout3= Qout3,1 + Qout3,2 + Qout3,3 + Qout3,4
= 181.2 MJ/hr
9 = 1 ] a
4. ﬂ?TNiﬂHQﬂJLﬁ&NTH%@QLﬂﬂ

Qout4 = Crad Crad,blackg Aopening

1080 Craq=0.8, Cragpiack=1.17 MIjem’ -hr, €= 0.65, 182 Agpening -415 cm’

9
[ Y

Wiu Ao ug o uYeuTlaQ,yes= 252.49MJ/hr

4 1 @ J [ [
5. anwdouguddun lduiainanuuanaeveananuanude g ununaniy
o [
‘waNmmm%’auaaﬂmmmzmmaﬂ

Qout 5= (Qinl + Qinz) - (Qoutl + Qoutz + Qout3 + Qout4)

191 Qouts= (85,273 + 15,193) — (47,405+37,677 + 181+ 253)
U ANUSOUFUTOOUN IMNNY Qurure=14,950MJ/hr
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MIMUIUAUAANAINUYDUAIVUIA 150 AL/B 119

) y v 1 s = Y
Wﬂ\‘lQ1uﬂ31ﬂﬁﬂu!m1g!ﬂ1lﬂ1!ﬂﬁﬂcﬁﬂﬂigﬂ@llﬂ’JEJ

Y 9/dy a
1. ﬂ'J"IlIi0“%1ﬂﬂ15!ﬂ11ﬂu!%@ﬁﬁlﬂﬂ
Qinl = mfuelLHV

18Im0~ 5863.81Nm /hritag LHV=26.33MJ/Nm’

9
[

Y ANNFeuNNMI IHIFomEs Qyy = 154,394.12MJ/hr

2. anudouduiauotoImea

Qin2= mairpaircp,a(Tair — Tsur)
108G, 29.06m /s, pair=1.29Kg/m’, ¢,4=1.01 KI/kg-"C, Tyir=300 °CUaz Ty, =35°C

Y
[ Y

Wiu ANNFeuduav0991MIAQ,,,=36,123.10MJ/hr

Wﬁﬂﬁ]uﬂ’ﬂﬂ%ﬂuﬂﬂﬂ%1ﬂ!ﬂ1m1!‘ﬂ€|ﬂ‘§\1ﬂ5$ﬂﬂﬂ9%}38

9 v o A Y 1 <
1. ﬂ'J’]iJﬁ’f)UﬁiJWﬁﬂﬁl’]glﬁaﬂ
Qout1= MsteelCps (Tout — Tsur)

108N Mo =103,550 kg/hr, ¢ = 0.78 KI/kg-"C,Tpye = 1,060.64°CHaz Ty, =35°C

faiu aAnufouduiaidngiManQyy.= 82.839.92MJ/hr
2. andougandelunuleide
Qout2 = Mf1ueCp,f (Tgas = Tsur)
108N mppe=5,863.81 Nm'/hr, ¢, =11.45 KINm'-°C, , Tyqq- 1,200.06°CHAZ Tyyy - 35 °C

9
[ Y

wiu aArwdougande lunule@oQy,.,= 78,291.17 MI/hr

3. AnwFeugdoruriun

Qouts= hA(Twall - Tsur) + GAE{(Twall)4 - (Tsur)4}

Taen

R R ALTER
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Tau = 118.41°C, A=8x.9.98 m=79.82 m’, h=4.73 W/m’ k, 0 - 5.67x10 " tlaze - 0.4

Y
[ Y Y

ATHUANUS O UFUUTIHURITUMATUF NN Qpyes 1=114.64MI/hr

AT AUV

Typqu =137.17°C, A= 10x12.88 m = 122.80 m’, h=4.73 W/m' k , 0= 5.67x10" 11aze - 0.4

o ¥ ¥

aariuAMNSougU TR UATUMAIUVININY Qoyes ,=217.18MI/hr

R CRITRATA TR

Tyyau =128.60°C, A=4x 6.5 m=25.99m’, h=4.52 W/m’ .k , 0= 5.67x10" Ltaze = 0.4

o & Y

aaiunuougaderuATuMAIUNTUNINY Qgyrs s=42MJ/hr

AT AUN AN

Tyau = 88.33°C, A =4x 4.7 m=18.79 m’, h=4.52 W/m' k , 0= 5.67x10" 1laze - 0.4

Y
[ Y 9

1 @ 9 % U (%
muummmuqnyﬁﬂmuwummmuwmmmu Qout3,4 =17.15MlJ/hr

v
[ Y = 1

9 o
U ﬂ’Juj5auﬁmLﬁﬂw’nﬂlWLNW”Qou1:3: Qout3,1 2= Qout3,2 + Qout3,3 + Qout3,4

U 9

=390.97 MJ/hr

9 = 1 ] a
4, ﬂ’JTJJi’t’)‘L!Q’ﬂJLﬁEJN”I‘L!%’@QL‘]Jﬂ

Qout4: Crad Crad,blackg Aopening
1080 Craq=0.7, Cragpiack=1.17 MI/em’ -hr, €= 0.9, 182 Agpening ~4600 cm’

v
[ Y

wiu AnuFouguder oA Q,ye4= 3.390.66MI/hr

4 1 o J 3 o @
S.ﬂ’NJJ%}’E)uqmuL?fEJ?Ju“]115591)111fl1ﬂﬂ’NllLL@]ﬂ@]1Qsll?NWflNWU?‘I’NN%%JML%TQ’MHWWM&ﬂf‘IlIWleTLl
<
mm%’au@@ﬂfammummaﬂ

Qout 5= (Qinl + Qinz) - (Qoutl + Qoutz + Qout3 + Qout4)
191U Qours= (154,395+ 36,123) — (82,840+78,291+ 391+3,391)

]
a A

WY ANV UgUIRIDUY (AU Qyyre= 25,622MI/hr

U 9

2. Msanaszansmwuaam
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o [ <3 0
INMINANYANAIIU (energy  balance)  VOUAUHURANUONDINAZ T TN 1D
a { ' < { 1 A 5 o J o
Ysumarudeudidrgiaununan uazanuiounguideanaguds aedragnae ld

1 a A <} a a
ﬁ"lllTiﬂﬁWﬂWﬂﬁgﬁﬂ‘ﬁﬂTW‘UfNLG]'I!WWL‘H@ﬂll@%} Iﬂﬂﬂigﬁ“l/l‘ﬁﬂ?Wﬂ'NiJ%jf)ueU’f)\im%W']?ﬂiJ'Iiﬂ

Y
Yo A

My laaail

- UsZANTAMNVRUMUUIA 40 G/ Tud

33,228

UszANTMWTIANNToU=——% 100
66,411.63
= 50.03 %
- UsZANTMNUUMUUIA 70 G111/ T1d
ks ©'" 47,404.50
U5 LANTNMWFIANUIDU= —x 100
85,273.13
= 55.60 %
- U5EANTNMNVRUMVLIA 150 A1/ T4
INGKOR! 1 82,839.92
5LANTNMWBINNVT D U= —x 100
154,394.12

= 53.65 %
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o =Y [ 4 ] [ 4 o Iy @ ]
mamuaSunannudsamsnaanudie l5isannlosisndd S umuna4o du/a Tua
= Y
Fa1l5znounie

9 v
1. MUIUMIBATING IHFOINE N3 W0 UAUNIHINTMT TN ULDUNIATIIY ATNEITY
P Aq ¥ v ™ a & A A )
anuFounlslumswiludveaaumivuu lilinisaaaunseosnanasuninuiou

(Recuperator)

, Qin :Qinl JrQin2
Taoh  Q,,=66,412 MJ/hr, Q,  =8.762 M/hr

9
[

aUU Q. =75,174MJ/hr

° o 9 & a A~ v o A o S A
2. ﬂ'l1!'Jﬂ!ﬁ1@@]3']ﬂ”I'iﬂl‘;lﬂc]f’f)lwa\iall’[’)\‘]m']!ﬂ'ﬂﬂ@uﬂ']ﬁclslfﬁ']uﬁﬂm']'iﬂw&ﬂ@iliﬂw

a

o [ ﬁjdy A A~ 9 o =Y ¢S A (A o
2.1 ﬂ”lu'Jﬂ!WWE]@]ﬁTﬂTS“l“BLGBﬂLWﬁQLiJ@iJﬂ']ﬁslslf\‘]']uﬁ'JLWTSﬂ‘I/\lLﬂ@ﬁLTVI‘V\lVIQﬂ!ﬁﬂM 400 C

@

Q in” MairP 4iyCp,a (T air _Tsur)

m =
' fuelregen LHV
100N Qy,= 75,174MI/hr, LHV = 26,33, 11q;=7.05 m'/s, p =129 kg/m’, Cpy 4=1.01 ki/kg’C,
air 4

T i recyy=400°C L1028 T, = 35°C

9 [
[ Y [ = a

Wusn M dsamauie 1 umsan)osisnnngarni 400°C = 63,105.79MJ/hr

L] U

° o v & a A ] o o s { a o
2.2 uwHIeA NI Mwemaulielns I anisariless inngangiisoo’c

= Qin_mairpaircp,a(Tair_Tsur)
mfuel.regen o LHV

TaeNQ;,,= 75,174MI/hr, LHV = 26.33, 114;,=7.05 m'/s, p_=129 kg/m’, €y q=1.01 kl/kg"C,

Toirrecy=200 C A T = 35°C

Y H
[ Y 3 =

Y ]
wiusasims I semauiie 15 unisavilesisiniigungiisoo°c = 59,799.43Mi/hr

Q

]
=1

o [ 9}49; a d' = 9 Y] S o 14 = a o
2.3ﬂ”I‘Ll’Jmﬁﬁlﬁﬁﬂ”ﬁﬂl%wi’)mﬁﬁm@ﬂf‘lﬁﬂlGIN”luﬁ’JLNWSﬂ‘V\'Lﬂ@iLiWV\"VI@ﬂ!ﬁQJJ6OO C

a

_ Qin_mairpaircp,a(Tair_Tsur)
mfuel.regen - LHV

1000 Qy,= 75,174MI/hr, LHV = 26,33, 114;=7.05 m'/s, p =129 kg/m’, Cpy 4=1.01 ki/kg’C,
air ’

T i recuy=000°C U0 T, = 35°C
o g‘l 3 g a 4 v A @ = d' a o
Wuonsmslremauie 1 imisannlosisnwnaanaic00°C = 56,493.07MJ/hr

L Y

a

° [ aldy a A A Y @ = S A (A o
2.4ﬂTL!’JT;L!W1@G]31ﬂ131‘BL‘BfJLWﬁQL1J®1Jﬂﬁi‘]ﬁx‘ﬂﬂﬁ’)&ﬂﬁﬂﬂlﬂ@il‘iﬂWﬂqmﬂﬂh700 C

U

_ Qin_mairpaircp,a(Tair_Tsur)
mfuel.regen - LHV
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TaeNQ;,= 75,174MJ/hr, LHV = 26.33, 1i4;,=7.05 m’/s, p =129 ke/m’, Cp q=1.01 kl/kg’C,

T,

air,recup

=700°C ey T, = 35°C

Y H
[ v =

Y )
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1. yamilagaiugns
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Taeh

A o 1 @ a @ A o J A ) o
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n

ESt

= 607

= 20,099,989.45 a0l

= 52,800,000U10

= 8 %

159

/3 T
ik ES (1+) Est/(1+i)t

0 -52,800,000.00 1 (52,800,000.00)
1 20,099,989.45 1.08 18,611,101.35
2 20,099,989.45 1.1664 17,232,501.25
3 20,099,989.45 1.259712 15,956,019.67
4 20,099,989.45 1.36048896 14,774,092.29
5 20,099,989.45 1.469328077 13,679,715.08
6 20,099,989.45 1.586874323 12,666,402.85
7 20,099,989.45 1.713824269 11,728,150.79
8 20,099,989.45 1.85093021 10,859,398.88
9 20,099,989.45 1.999004627 10,054,998.96
10 -32,700,010.55 2.158924997 (15,146,431.95)
11 20,099,989.45 2.331638997 8,620,540.95
12 20,099,989.45 2.518170117 7,981,982.36
13 20,099,989.45 2.719623726 7,390,724.41
14 20,099,989.45 2.937193624 6,843,263.34
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15 20,099,989.45 3.172169114 6,336,354.95
16 20,099,989.45 3.425942643 5,866,995.32
17 20,099,989.45 3.700018055 5,432,403.07
18 20,099,989.45 3.996019499 5,030,002.85
19 20,099,989.45 4.315701059 4,657,410.04
20 -32,700,010.55 4.660957144 (7,015,728.64)
21 20,099,989.45 5.033833715 3,992,978.43
22 20,099,989.45 5.436540413 3,697,202.25
23 20,099,989.45 5.871463646 3,423,335.42
24 20,099,989.45 6.341180737 3,169,755.02
25 20,099,989.45 6.848475196 2,934,958.35
26 20,099,989.45 7.396353212 2,717,554.03
27 20,099,989.45 7.988061469 2,516,253.73
28 20,099,989.45 8.627106386 2,329,864.56
29 20,099,989.45 9.317274897 2,157,282.00
30 -32,700,010.55 10.06265689 (3,249,639.82)
31 20,099,989.45 10.86766944 1,849,521.61
32 20,099,989.45 11.737083 1,712,520.01
33 20,099,989.45 12.67604964 1,585,666.67
34 20,099,989.45 13.69013361 1,468,209.88
35 20,099,989.45 14.78534429 1,359,453.59
36 20,099,989.45 15.96817184 1,258,753.33
37 20,099,989.45 17.24562558 1,165,512.34
38 20,099,989.45 18.62527563 1,079,178.09
39 20,099,989.45 20.11529768 999,238.98
40 -32,700,010.55 21.7245215 (1,505,212.00)
41 20,099,989.45 23.46248322 856,686.36
42 20,099,989.45 25.33948187 793,228.12
43 20,099,989.45 27.36664042 734,470.48
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44 20,099,989.45 29.55597166 680,065.26
45 20,099,989.45 31.92044939 629,690.05
46 20,099,989.45 34.47408534 583,046.34
47 20,099,989.45 37.23201217 539,857.73
48 20,099,989.45 40.21057314 499,868.27
49 20,099,989.45 43.42741899 462,840.99
50 -32,700,010.55 46.90161251 (697,204.40)
51 20,099,989.45 50.65374151 396,811.55
52 20,099,989.45 54.70604084 367,418.10
53 20,099,989.45 59.0825241 340,201.94
54 20,099,989.45 63.80912603 315,001.80
55 20,099,989.45 68.91385611 291,668.33
56 20,099,989.45 74.4269646 270,063.27
57 20,099,989.45 80.38112177 250,058.58
58 20,099,989.45 86.81161151 231,535.73
59 20,099,989.45 93.75654043 214,384.93
60 20,099,989.45 101.2570637 198,504.57

NPV

151,380,482.28
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M3 1NR.2 Mymudayamagiugniveslasamsiumiseuuos ndmiumvua 40

9

Fu/aTug
fik ES (1+)' Est/(1+i)t
0 -78,000,000.00 1 (78,000,000.00)
1 35,174,981.54 1.08 32,569,427.36
2 35,174,981.54 1.1664 30,156,877.18
3 35,174,981.54 1.259712 27,923,034.43
4 35,174,981.54 1.36048896 25,854,661.51
5 35,174,981.54 1.469328077 23,939,501.40
6 35,174,981.54 1.586874323 22,166,205.00
7 35,174,981.54 1.713824269 20,524,263.88
8 35,174,981.54 1.85093021 19,003,948.04
9 35,174,981.54 1999004627 17,596,248.19
10 35,174,981.54 2.158924997 16,292,822.40
11 35,174,981.54 2.331638997 15,085,946.66
12 -42,825,018.46 2.518170117 (17,006,404.04)
13 35,174,981.54 2.719623726 12,933,767.71
14 35,174,981.54 2.937193624 11,975,710.85
15 35,174,981.54 3.172169114 11,088,621.15
16 35,174,981.54 3.425942643 10,267,241.81
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17 35,174,981.54 3.700018055 9,506,705.38
18 35,174,981.54 3.996019499 8,802,504.98
19 35,174,981.54 4.315701059 8,150,467.57
20 35,174,981.54 4.660957144 7,546,729.24
21 35,174,981.54 5.033833715 6,987,712.26
22 35,174,981.54 5.436540413 6,470,103.94
23 35,174,981.54 5.871463646 5,990,836.98
24 -42,825,018.46 6.341180737 (6,753,477.03)
25 35,174,981.54 6.848475196 5,136,177.11
26 35,174,981.54 7.396353212 4,755,719.55
27 35,174,981.54 7.988061469 4,403,444.02
28 35,174,981.54 8.627106386 4,077,262.99
29 35,174,981.54 9.317274897 3,775,243.51
30 35,174,981.54 10.06265689 3,495,595.84
31 35,174,981.54 10.86766944 3,236,662.81
32 35,174,981.54 11.737083 2,996,910.01
33 35,174,981.54 12.67604964 2,774,916.68
34 35,174,981.54 13.69013361 2,569,367.29
35 35,174,981.54 14.78534429 2,379,043.79
36 -42,825,018.46 15.96817184 (2,681,898.65)
37 35,174,981.54 17.24562558 2,039,646.60
38 35,174,981.54 18.62527563 1,888,561.66
39 35,174,981.54 20.11529768 1,748,668.21
40 35,174,981.54 21.7245215 1,619,137.23
41 35,174,981.54 23.46248322 1,499,201.14
42 35,174,981.54 25.33948187 1,388,149.20
43 35,174,981.54 27.36664042 1,285,323.34
44 35,174,981.54 29.55597166 1,190,114.20
45 35,174,981.54 31.92044939 1,101,957.59
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46 35,174,981.54 34.47408534 1,020,331.10
47 35,174,981.54 37.23201217 944,751.02
48 -42,825,018.46 40.21057314 (1,065,018.85)
49 35,174,981.54 43.42741899 809,971.73
50 35,174,981.54 46.90161251 749,973.82
51 35,174,981.54 50.65374151 694,420.20
52 35,174,981.54 54.70604084 642,981.67
53 35,174,981.54 59.0825241 595,353.40
54 35,174,981.54 63.80912603 551,253.15
55 35,174,981.54 68.91385611 510,419.58
56 35,174,981.54 74.4269646 472,610.72
57 35,174,981.54 80.38112177 437,602.52
58 35,174,981.54 86.81161151 405,187.52
59 35,174,981.54 93.75654043 375,173.63
60 35,174,981.54 101.2570637 347,382.99
NPV 307,245,055.16
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Tasamsiariiadiesanndmsuauina 70 du/a Tug

1. yamilagaiugns

ES,
0 NPV= 1,
(1+)"

Taoii n = 60 U
ESt = 34,853,271.83 a0l
I = 66,900,000 VN
i = 8 %

v a

A o J @ A o J A ) [
ATTNNR.3 ﬂﬁﬂTL!’J‘[M?;I]ﬁﬂ1“lji]i].‘]Juﬁ‘]/]‘ﬁ"lJ’ENIﬂiQﬂﬁ‘l’i’zmﬁﬂ‘V\IL‘]JE]ELTV]W@'WW?ULGH%H1@ 70

a

/3 T
ik ES (1+4) Est/(1+)t
0 -118,900,000.00 1 (118,900,000.00)
1 82,867,421.73 1.08 76,729,094.19
2 82,867,421.73 1.1664 71,045,457.58
3 82,867,421.73 1.259712 65,782,831.10
4 82,867,421.73 1.36048896 60,910,028.79
5 82,867,421.73 1.469328077 56,398,174.81
6 82,867,421.73 1.586874323 52,220,532.23
7 82,867,421.73 1.713824269 48,352,344.66
8 82,867,421.73 1.85093021 44,770,689.50
9 82,867,421.73 1.999004627 41,454,342.13
10 -36,032,578.27 2.158924997 (16,690,055.62)
11 82,867,421.73 2.331638997 35,540,416.78
12 82,867,421.73 2.518170117 32,907,793.31
13 82,867,421.73 2.719623726 30,470,178.99
14 82,867,421.73 2.937193624 28,213,128.70
15 82,867,421.73 3.172169114 26,123,267.31
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16 82,867,421.73 3.425942643 24,188,210.47
17 82,867,421.73 3.700018055 22,396,491.18
18 82,867,421.73 3.996019499 20,737,491.83
19 82,867,421.73 4.315701059 19,201,381.33
20 -36,032,578.27 4.660957144 (7,730,725.08)
21 82,867,421.73 5.033833715 16,462,089.61
22 82,867,421.73 5.436540413 15,242,675.57
23 82,867,421.73 5.871463646 14,113,588.49
24 82,867,421.73 6.341180737 13,068,137.49
25 82,867,421.73 6.848475196 12,100,127.31
26 82,867,421.73 7.396353212 11,203,821.58
27 82,867,421.73 7.988061469 10,373,908.87
28 82,867,421.73 8.627106386 9,605,471.18
29 82,867,421.73 9.317274897 8,893,954.79
30 -36,032,578.27 10.06265689 (3,580,821.51)
31 82,867,421.73 10.86766944 7,625,132.71
32 82,867,421.73 11.737083 7,060,308.06
33 82,867,421.73 12.67604964 6,537,322.28
34 82,867,421.73 13.69013361 6,053,076.19
35 82,867,421.73 14.78534429 5,604,700.17
36 82,867,421.73 15.96817184 5,189,537.20
37 82,867,421.73 17.24562558 4,805,127.03
38 82,867,421.73 18.62527563 4,449,191.70
39 82,867,421.73 20.11529768 4,119,621.94
40 -36,032,578.27 21.7245215 (1,658,613.21)
41 82,867,421.73 23.46248322 3,531,911.82
42 82,867,421.73 25.33948187 3,270,288.72
43 82,867,421.73 27.36664042 3,028,045.11
44 82,867,421.73 29.55597166 2,803,745.47
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45 82,867,421.73 31.92044939 2,596,060.62
46 82,867,421.73 34.47408534 2,403,759.84
47 82,867,421.73 37.23201217 2,225,703.55
48 82,867,421.73 40.21057314 2,060,836.62
49 82,867,421.73 43.42741899 1,908,182.06
50 -36,032,578.27 46.90161251 (768,258.84)
51 82,867,421.73 50.65374151 1,635,958.55
52 82,867,421.73 54.70604084 1,514,776.44
53 82,867,421.73 59.0825241 1,402,570.78
54 82,867,421.73 63.80912603 1,298,676.65
55 82,867,421.73 68.91385611 1,202,478.38
56 82,867,421.73 74.4269646 1,113,405.90
57 82,867,421.73 80.38112177 1,030,931.39
58 82,867,421.73 86.81161151 954,566.10

59 82,867,421.73 93.75654043 883,857.50

60 82,867,421.73 101.2570637 818,386.58

NPV

806,305,314.89
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Fu/aTug
fik ES (1+)' Est/(1+i)t
0 -100,000,000.00 1 (100,000,000.00)
1 60,993,225.70 1.08 56,475,208.98
2 60,993,225.70 1.1664 52,291,860.17
3 60,993,225.70 1.259712 48,418,389.05
4 60,993,225.70 1.36048896 44,831,841.71
5 60,993,225.70 1.469328077 41,510,964.55
6 60,993,225.70 1.586874323 38,436,078.28
7 60,993,225.70 1.713824269 35,588,961.37
8 60,993,225.70 1.85093021 32,952,742.01
9 60,993,225.70 1.999004627 30,511,798.16
10 60,993,225.70 2.158924997 28,251,664.96
11 60,993,225.70 2.331638997 26,158,949.04
12 -39,006,774.30 2.518170117 (15,490,126.75)
13 60,993,225.70 2.719623726 22,427,082.51
14 60,993,225.70 2.937193624 20,765,817.14
15 60,993,225.70 3.172169114 19,227,608.46
16 60,993,225.70 3.425942643 17,803,341.17
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17 60,993,225.70 3.700018055 16,484,575.16
18 60,993,225.70 3.996019499 15,263,495.51
19 60,993,225.70 4.315701059 14,132,866.22
20 60,993,225.70 4.660957144 13,085,987.24
21 60,993,225.70 5.033833715 12,116,654.85
22 60,993,225.70 5.436540413 11,219,124.86
23 60,993,225.70 5.871463646 10,388,078.58
24 -39,006,774.30 6.341180737 (6,151,342.46)
25 60,993,225.70 6.848475196 8,906,103.03
26 60,993,225.70 7.396353212 8,246,391.70
27 60,993,225.70 7.988061469 7,635,547.87
28 60,993,225.70 8.627106386 7,069,951.73
29 60,993,225.70 9.317274897 6,546,251.60
30 60,993,225.70 10.06265689 6,061,344.07
31 60,993,225.70 10.86766944 5,612,355.62
32 60,993,225.70 11.737083 5,196,625.58
33 60,993,225.70 12.67604964 4,811,690.35
34 60,993,225.70 13.69013361 4,455,268.84
35 60,993,225.70 14.78534429 4,125,248.93
36 -39,006,774.30 15.96817184 (2,442,782.72)
37 60,993,225.70 17.24562558 3,536,736.05
38 60,993,225.70 18.62527563 3,274,755.60
39 60,993,225.70 20.11529768 3,032,181.11
40 60,993,225.70 21.7245215 2,807,575.10
41 60,993,225.70 23.46248322 2,599,606.58
42 60,993,225.70 25.33948187 2,407,043.13
43 60,993,225.70 27.36664042 2,228,743.64
44 60,993,225.70 29.55597166 2,063,651.52
45 60,993,225.70 31.92044939 1,910,788.44
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46 60,993,225.70 34.47408534 1,769.,248.56
47 60,993,225.70 37.23201217 1,638,193.11
48 -39,006,774.30 40.21057314 (970,062.63)
49 60,993,225.70 43.42741899 1,404,486.55
50 60,993,225.70 46.90161251 1,300,450.51
51 60,993,225.70 50.65374151 1,204,120.84
52 60,993,225.70 54.70604084 1,114,926.70
53 60,993,225.70 59.0825241 1,032,339.54
54 60,993,225.70 63.80912603 955,869.94
55 60,993,225.70 68.91385611 885,064.76
56 60,993,225.70 74.4269646 819,504.41
57 60,993,225.70 80.38112177 758,800.38
58 60,993,225.70 86.81161151 702,592.94
59 60,993,225.70 93.75654043 650,549.02
60 60,993,225.70 101.2570637 602,360.21
NPV 590,655,143.34
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Tasamsarisadilessnwdmsuavinag 150 au/aTug

1. yamilagaiugns

ES,
0 NPV= 1,
(1+)"

Taoii n = 60
ESt = 82,867,421.73001)
I, = 118,900,000 V1N
i = 8 %

A o J @ a @ A o J A ) [
AT WNRA.S ﬂ1§ﬂ1u'§mﬂsljaﬂ'lﬂi]i]llluqvl‘ﬁ"llﬂﬂIﬂ5\‘]ﬂ'lﬁ’l"f'JLFﬂﬁﬂV\IL‘]JE]?LﬁVIWﬁWWﬁ‘]Jm’PUu1ﬂ 150

Fu/aTug
gk ES (1+)' Est/(1+i)t
0 -118,900,000.00 1 (118,900,000.00)
1 82,867,421.73 1.08 76,729,094.19
2 82,867,421.73 1.1664 71,045,457.58
3 82,867,421.73 1.259712 65,782,831.10
4 82,867,421.73 1.36048896 60,910,028.79
5 82,867,421.73 1.469328077 56,398,174.81
6 82,867,421.73 1.586874323 52,220,532.23
7 82,867,421.73 1.713824269 48,352,344.66
8 82,867,421.73 1.85093021 44,770,689.50
9 82,867,421.73 1.999004627 41,454,342.13
10 -36,032,578.27 2.158924997 (16,690,055.62)
11 82,867,421.73 2.331638997 35,540,416.78
12 82,867,421.73 2.518170117 32,907,793.31
13 82,867,421.73 2.719623726 30,470,178.99
14 82,867,421.73 2.937193624 28,213,128.70
15 82,867,421.73 3.172169114 26,123,267.31
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16 82,867,421.73 3.425942643 24,188,210.47
17 82,867,421.73 3.700018055 22,396,491.18
18 82,867,421.73 3.996019499 20,737,491.83
19 82,867,421.73 4.315701059 19,201,381.33
20 -36,032,578.27 4.660957144 (7,730,725.08)
21 82,867,421.73 5.033833715 16,462,089.61
22 82,867,421.73 5.436540413 15,242,675.57
23 82,867,421.73 5.871463646 14,113,588.49
24 82,867,421.73 6.341180737 13,068,137.49
25 82,867,421.73 6.848475196 12,100,127.31
26 82,867,421.73 7.396353212 11,203,821.58
27 82,867,421.73 7.988061469 10,373,908.87
28 82,867,421.73 8.627106386 9,605,471.18
29 82,867,421.73 9.317274897 8,893,954.79
30 -36,032,578.27 10.06265689 (3,580,821.51)
31 82,867,421.73 10.86766944 7,625,132.71
32 82,867,421.73 11.737083 7,060,308.06
33 82,867,421.73 12.67604964 6,537,322.28
34 82,867,421.73 13.69013361 6,053,076.19
35 82,867,421.73 14.78534429 5,604,700.17
36 82,867,421.73 15.96817184 5,189,537.20
37 82,867,421.73 17.24562558 4,805,127.03
38 82,867,421.73 18.62527563 4,449,191.70
39 82,867,421.73 20.11529768 4,119,621.94
40 -36,032,578.27 21.7245215 (1,658,613.21)
41 82,867,421.73 23.46248322 3,531,911.82
42 82,867,421.73 25.33948187 3,270,288.72
43 82,867,421.73 27.36664042 3,028,045.11
44 82,867,421.73 29.55597166 2,803,745.47




45 82,867,421.73 31.92044939 2,596,060.62
46 82,867,421.73 34.47408534 2,403,759.84
47 82,867,421.73 37.23201217 2,225,703.55
48 82,867,421.73 40.21057314 2,060,836.62
49 82,867,421.73 43.42741899 1,908,182.06
50 -36,032,578.27 46.90161251 (768,258.84)
51 82,867,421.73 50.65374151 1,635,958.55
52 82,867,421.73 54.70604084 1,514,776.44
53 82,867,421.73 59.0825241 1,402,570.78
54 82,867,421.73 63.80912603 1,298,676.65
55 82,867,421.73 68.91385611 1,202,478.38
56 82,867,421.73 74.4269646 1,113,405.90
57 82,867,421.73 80.38112177 1,030,931.39
58 82,867,421.73 86.81161151 954,566.10

59 82,867,421.73 93.75654043 883,857.50

60 82,867,421.73 101.2570637 818,386.58

NPV 806,305,314.89
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1. yamilagaiugns
90

Taeh n =

M31aNn.6MImuInyamUIgiugnivedlasamsnunisnuuos nildmsumIviig 150

601)
145,017,988.02 91l
178,500,000 V1N

8 %

/3 T

ik ES (1+) Est/(1+i)t
0 -178,500,000.00 1 (178,500,000.00)
1 145,017,988.02 1.08 134,275,914.83
2 145,017,988.02 1.1664 124,329,550.77
3 145,017,988.02 1.259712 115,119,954.42
4 145,017,988.02 1.36048896 106,592,550.39
5 145,017,988.02 1.469328077 98,696,805.91
6 145,017,988.02 1.586874323 91,385,931.40
7 145,017,988.02 1.713824269 84,616,603.15
8 145,017,988.02 1.85093021 78,348,706.62
9 145,017,988.02 1.999004627 72,545,098.72
10 145,017,988.02 2.158924997 67,171,387.71
11 145,017,988.02 2.331638997 62,195,729.36
12 -33,482,011.98 2.518170117 (13,296,167.62)
13 145,017,988.02 2.719623726 53,322,813.24
14 145,017,988.02 2.937193624 49,372,975.22
15 145,017,988.02 3.172169114 45,715,717.79
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16 145,017,988.02 3.425942643 42,329,368.33
17 145,017,988.02 3.700018055 39,193,859.56
18 145,017,988.02 3.996019499 36,290,610.71
19 145,017,988.02 4.315701059 33,602,417.32
20 145,017,988.02 4.660957144 31,113,349.37
21 145,017,988.02 5.033833715 28,808,656.83
22 145,017,988.02 5.436540413 26,674,682.25
23 145,017,988.02 5.871463646 24,698,779.86
24 -33,482,011.98 6.341180737 (5,280,091.10)
25 145,017,988.02 6.848475196 21,175,222.79
26 145,017,988.02 7.396353212 19,606,687.76
27 145,017,988.02 7.988061469 18,154,340.52
28 145,017,988.02 8.627106386 16,809,574.56
29 145,017,988.02 9.317274897 15,564,420.89
30 145,017,988.02 10.06265689 14,411,500.82
31 145,017,988.02 10.86766944 13,343,982.24
32 145,017,988.02 11.737083 12,355,539.11
33 145,017,988.02 12.67604964 11,440,313.99
34 145,017,988.02 13.69013361 10,592,883.33
35 145,017,988.02 14.78534429 9,808,225.30
36 -33,482,011.98 15.96817184 (2,096,796.82)
37 145,017,988.02 17.24562558 8,408,972.31
38 145,017,988.02 18.62527563 7,786,085.47
39 145,017,988.02 20.11529768 7,209,338.40
40 145,017,988.02 21.7245215 6,675,313.33
41 145,017,988.02 23.46248322 6,180,845.68
42 145,017,988.02 25.33948187 5,723,005.26
43 145,017,988.02 27.36664042 5,299,078.94
44 145,017,988.02 29.55597166 4,906,554.58
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45 145,017,988.02 31.92044939 4,543,106.09
46 145,017,988.02 34.47408534 4,206,579.71
47 145,017,988.02 37.23201217 3,894,981.22
48 -33,482,011.98 40.21057314 (832,666.87)
49 145,017,988.02 43.42741899 3,339,318.60
50 145,017,988.02 46.90161251 3,091,961.67
51 145,017,988.02 50.65374151 2,862,927.47
52 145,017,988.02 54.70604084 2,650,858.77
53 145,017,988.02 59.0825241 2,454,498.86
54 145,017,988.02 63.80912603 2,272,684.13
55 145,017,988.02 68.91385611 2,104,337.16
56 145,017,988.02 74.4269646 1,948,460.33
57 145,017,988.02 80.38112177 1,804,129.94
58 145,017,988.02 86.81161151 1,670,490.68
59 145,017,988.02 93.75654043 1,546,750.63
60 145,017,988.02 101.2570637 1,432,176.51

NPV

1,501,670,888.39
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