
 

 

 

ṇ ṕ Ṗ 

 

 

 

 

 

 

 

 

Ṇ Ṇ  

 

 

    



  



  

ể   ................................ ................................ ...  1 

ểḰ  ................................ ................................ ......  1 

Ễ פֿ   ................................ ................................  2 

ểḰ ṕ 10 Ṗ ................................ .........................  2 

ỄḰ  ................................ ................................ ......  3 

ễḰֿפ  ................................ ................................ ....................  4 

ỆḰể ể  ................................ ................................ ...  5 

ệḰ ḱ  ................................ ................................ ............  6 

ỈḰ  ................................ ..............................  7 

ỉḰ פֿ  ................................ ................................  9 

ễ   ................................ ................................ ...........................  11 

ểḰ  ................................ ................................ ..................  11 

ỄḰ  ................................ ................................ ....  11 

ễḰ  ................................ ................................ ..................  16 

ỆḰ פֿ  ................................ ................................ .....................  18 

ệḰ פֿ  ................................ ................................ ...........................  21 

Ệ   ................................ ................................ .......  35 

ểḰֿפ  ................................ ................................ ........................  35 

ỄḰ אל  ................................ ................................ .  49 

ễḰ ṕ ḭ Ṗ ................................ .....  50 

ỆḰỎỎỠỞ  ................................ ................................ ...........................  54 

ệ   ................................ ................................ ...........................  60 

ểḰֿפ  ................................ ................................ ..........  60 

ỄḰ ṇ ṇ ṇ  ................................ ................................ ...............  62 

ễḰ ṇ וֹףּ פֿ  ................................ ................  63 

ỆḰ  ................................ ................................ .............................  67 

ệḰ  ................................ ................................ ...........................  69 

ỈḰ אל ṕ Ṗ ................................ ................................ ....  71 

Ỉ   ................................ ................................ .....................  72 

ểḰ  ................................ ................................ ..................  72 

ỄḰ ḱ  ................................ ................................ ............  77 

ễḰ  ................................ ................................ .....................  79 

ỆḰ  ................................ ................................ .....................  82 

ệḰ אל  ................................ ................................ ...............  84 



ỉ   ................................ ................................ ........................  87 

ểḰ  ................................ ................................ ........................  87 

ỄḰỎỎỠ ךּ  ................................ ................................ .  93 

ễḰ  ................................ ................................ .............................  95 

ỆḰ ḱ  ................................ ................................ ..............  104 

ệḰ  ................................ ................................ ....................  109 

Ị   ................................ ................................ ..........................  117 

ểḰ  ................................ ................................ .................  117 

ỄḰ ḱ  ................................ ................................ ..............  130 

ễḰ ḭ  ................................ ................................ ....................  136 

ỆḰ ṇ  ................................ ................................ ............................  146 

ị   ................................ ................................ ..........................  147 

ểḰ ḱ  ................................ ................................ ..............  147 

ỄḰ  ................................ ................................ ............................  152 

ễḰ  ................................ ................................ ............................  154 

ỆḰ ṇ  ................................ ................................ .................  158 

 

 



1 

ể   

ểḰ  

ḭ ṕ ṡ Ṣ ḮṖלּךּ ︣ ḭ ṇ טּ ︡

ṕ Ṗ ṇṕ Ṗ Ễ ךּ

︣Ḯ 

ṇ ḭ Ệ פּ ḭ︣ 30 צּ ︡ ףּ ḭ 30

פּ ễ וֹפּ 10 צּ קּ לּ ḭ

כֿ︣ צּ ︡ ךּ ︣Ḯ 

ḭ פּ פֿ ḭךּ ךּ נּ כֿ

︣ ḭ צּ ︣Ḯ 

פֿ 1-1  

 ṇ ṇ טּ ︡ 

 1451 3 4 1 

 16,200  
152,454 ṕ ḭ

ṇ Ṗ 

 4 3  22 3  

 
 

ṕ ṇ Ṗ 

ḱ  

ṕ Ṗ 

 
330t/  

ṕ165ỹ/ úỄ Ṗ 

402t/  

ṕ134ỹ/ ú3 Ṗ 

פֿ  פֿ   

 1,200kW  10,500kW 

ךּטּ   

ṇ 

ṇ 

ḭ ḭ  

 

כֿ ḭנּ פֿ ṕ ṡ ṇṢ ḮṖלּךּ

וֹ ḭ 4 ṇ ︡ḭ ṇ

ḭ Ỉ ễ ểễệể Ễỉṕ

ṇ Ṗ ︡ ︡ Ḯ 

ṇ ṕ ṡ Ṣ ḮṖלּךּ ḭ Ệ ︡

ṇ ḭנּ ךּףּ ṇ

ḭ ḭ ḭ ךּ ︡ḭ ṇ ︣

כֿ ︡ ︣Ḯ  



2 

Ễ פֿ   

ểḰ ṕ 10 Ṗ 

2-1 2-1 ︡ ︣Ḯ פּ טּ

︡ḭ טּ ḭ ḭ צּ ךּ נּ ︣Ḯ 

 

2-1 ṕ 10 Ṗ

 
 

 

2-1 ṕ 10 Ṗ  

Ṋ H26 H27 H28 H29 H30 R1 R2 R3 R4 R5

541,389 540,345 538,960 537,409 536,192 534,648 532,637 529,450 527,088 524,149

99.8% 99.8% 99.7% 99.7% 99.8% 99.7% 99.6% 99.4% 99.6% 99.4%

230,179 232,058 234,214 235,836 238,336 240,574 242,774 243,798 246,237 248,104

100.1% 100.8% 100.9% 100.7% 101.1% 100.9% 100.9% 100.4% 101.0% 100.8%

1 טּ 2.35 2.33 2.30 2.28 2.25 2.22 2.19 2.17 2.14 2.11

ẑ Ḯ

541,389 540,345 538,960 537,409 536,192 534,648 532,637 529,450 527,088 524,149

230,179
232,058

234,214 235,836

238,336

240,574

242,774
243,798

246,237
248,104

220,000

225,000

230,000

235,000

240,000

245,000

250,000

255,000

260,000

265,000

270,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

500,000

550,000

600,000

H26 H27 H28 H29 H30 R1 R2 R3 R4 R5

ṕ Ṗṕ Ṗ ṕ Ṗ
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ỄḰ  

וֹףּ 2-2 ︡ ︣Ḯ 26

FṌS 8צּ ỉ ךּ ︣Ḯ

כֿ 3 ךּףּ ︡ ךּ ︣Ḯ 

 

2-2  

  

AṌS 25,456 100.0% 264,571 100.0% 22,700 100.0% 270,254 100.0%

ḬḬA ḯ 61 0.2% 1,024 0.4% 74 0.3% 690 0.3%

ḬḬB 2 0.0% 16 0.0% 3 0.0% 9 0.0%

ḬḬC ḯ ḯ 17 0.1% 153 0.1% 14 0.1% 98 0.0%

ḬḬD 2,266 8.9% 18,635 7.0% 2,111 9.3% 17,149 6.3%

ḬḬE 2,118 8.3% 51,382 19.4% 1,840 8.1% 50,414 18.7%

ḬḬF ḱ ḱ ḱ 36 0.1% 1,850 0.7% 41 0.2% 1,899 0.7%

ḬḬG 193 0.8% 2,389 0.9% 178 0.8% 2,505 0.9%

ḬḬH ḯ 607 2.4% 15,578 5.9% 586 2.6% 14,698 5.4%

ḬḬI ḯ 6,614 26.0% 50,986 19.3% 5,476 24.1% 48,564 18.0%

ḬḬJ ḯ 449 1.8% 6,415 2.4% 437 1.9% 5,950 2.2%

ḬḬK ḯ 1,579 6.2% 6,139 2.3% 1,421 6.3% 6,396 2.4%

ḬḬL ḯ ḱ ṇ 980 3.8% 6,315 2.4% 1,059 4.7% 8,734 3.2%

ḬḬM ḯ ṇ 3,555 14.0% 23,572 8.9% 2,606 11.5% 19,079 7.1%

ḬḬN ṇ ḯ 2,126 8.4% 10,410 3.9% 1,874 8.3% 8,509 3.1%

ḬḬO ḯ 1,167 4.6% 11,268 4.3% 1,136 5.0% 16,645 6.2%

ḬḬP ḯ 1,715 6.7% 32,348 12.2% 1,904 8.4% 36,802 13.6%

ḬḬQ ṇ 151 0.6% 1,648 0.6% 147 0.6% 1,753 0.6%

ḬḬR ṇ ṕ אל ךּ Ṗ 1,704 6.7% 18,809 7.1% 1,683 7.4% 24,692 9.1%

ḬḬS ṕ אל Ṗשּ 116 0.5% 5,634 2.1% 110 0.5% 5,668 2.1%

Ḳ

H26ṕ Ṗ R3ṕ Ṗ
Ṋ ḱ
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ễḰֿפ  

12 ṕ 24 Ṍ ệ Ṗ 2-ễ 2-Ễ ︡ ︣Ḯ 

פֿ טּ ḭ ︡ פֿ צּ שּקּ ךּ ︣Ḯ

פֿ ךּ ︡ ךּ ︣Ḯ 

 

פֿ 2-3  

 

 

 

פֿ 2-2   

H24 H25 H26 H27 H28 H29 H30 R1 R2 R3 R4 R5

ṕ Ṗ 543,866 542,603 541,389 540,345 538,960 537,409 536,192 534,648 532,637 529,450 527,088 524,149

פֿ 120,646 118,808 117,184 115,244 112,121 111,217 110,061 110,742 112,148 109,593 105,469 101,306

פֿ 91,829 91,532 91,885 91,045 89,486 89,006 87,934 88,795 88,561 87,130 85,148 82,374

פֿ 10,379 10,193 9,650 9,637 9,340 9,547 9,964 10,482 11,914 11,131 9,590 8,880

18,438 17,083 15,650 14,563 13,295 12,663 12,164 11,465 11,673 11,332 10,730 10,053

פֿ 66,850 69,040 66,634 67,508 68,315 69,549 70,919 72,480 64,299 63,717 64,850 65,173

פֿ 187,496 187,848 183,818 182,752 180,436 180,766 180,980 183,222 176,447 173,310 170,319 166,479

פֿ 568 265 141 227 234 83 101 247 564 288 225 123

13,931 12,087 12,561 10,541 11,093 16,381 10,351 8,139 7,416 8,316 10,140 8,892

5,678 4,944 8,932 4,050 4,280 3,541 3,440 2,908 1,814 2,994 2,205 1,903

פֿ 207,673 205,144 205,452 197,570 196,043 200,770 194,872 194,516 186,241 184,907 182,889 177,397

ẑ פֿ ḭ Ḯ

Ḳt/

Ṋ

187,496 187,848 
183,818 182,752 180,436 180,766 180,980 183,222 

176,447 173,310 
170,319 

166,479 

120,646 118,808 117,184 115,244 
112,121 111,217 110,061 110,742 112,148 

109,593 
105,469 

101,306 

66,850 69,040 
66,634 67,508 68,315 69,549 70,919 72,480 

64,299 63,717 64,850 65,173 

0

50,000

100,000

150,000

200,000

H24 H25 H26 H27 H28 H29 H30 R1 R2 R3 R4 R5

ṕtṖ
פֿ פֿ פֿ



5 

ỆḰể ể  

12 ṕ 24 Ṍ ệ Ṗ 2-Ệ 2-ễ ︡ ︣Ḯ 

פֿ פֿ טּ ḭ ︡ פֿ צּ קּ

שּ ךּ ︣Ḯ פֿ ךּ ︡ ךּ ︣Ḯ 

 

2-4 ể ể  

 

 

 

2-3 ể ể   

Ử/ ḱ

H24 H25 H26 H27 H28 H29 H30 R1 R2 R3 R4 R5

ṕ Ṗ 543,866 542,603 541,389 540,345 538,960 537,409 536,192 534,648 532,637 529,450 527,088 524,149

פֿ 607.8 599.9 593.0 582.7 570.0 567.0 562.4 565.9 576.9 567.1 548.2 528.1

פֿ 462.6 462.2 465.0 460.4 454.9 453.8 449.3 453.8 455.5 450.9 442.6 429.4

פֿ 52.3 51.5 48.8 48.7 47.5 48.7 50.9 53.6 61.3 57.6 49.8 46.3

92.9 86.3 79.2 73.6 67.6 64.6 62.2 58.6 60.0 58.6 55.8 52.4

פֿ 336.8 348.6 337.2 341.4 347.3 354.6 362.4 370.4 330.7 329.7 337.1 339.7

944.5 948.5 930.2 924.1 917.3 921.6 924.8 936.3 907.6 896.8 885.3 867.8

פֿ 2.9 1.3 0.7 1.1 1.2 0.4 0.5 1.3 2.9 1.5 1.2 0.6

70.2 61.0 63.6 53.3 56.4 83.5 52.9 41.6 38.1 43.0 52.7 46.4

28.6 25.0 45.2 20.5 21.8 18.1 17.6 14.9 9.3 15.5 11.5 9.9

פֿ 1,046.2 1,035.8 1,039.7 999.0 996.6 1,023.5 995.8 994.0 958.0 956.8 950.6 924.7

ẑ צּ ךּ טּצּ ︣Ḯ

Ṋ

944.5 948.5 930.2 924.1 917.3 921.6 924.8 
936.3 

907.6 
896.8 885.3 867.8 

607.8 599.9 593.0 582.7 570.0 567.0 562.4 565.9 576.9 567.1 
548.2 

528.1 

336.8 348.6 337.2 341.4 347.3 354.6 362.4 370.4 

330.7 329.7 337.1 339.7 

0.0

100.0

200.0

300.0

400.0

500.0

600.0

700.0

800.0

900.0

1,000.0

H24 H25 H26 H27 H28 H29 H30 R1 R2 R3 R4 R5

g/ ḱ
פֿ פֿ
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ệḰ ḱ  

פֿ ḱ 2-5 ︡ ︣Ḯ ḱ

︡ ךּ ︣Ḯ 

︡ ḭṡ Ṣṡ ṇ ṇṢṡ Ṣṡ Ṣ

ṡ Ṣṡ Ṣṡ Ṣṡ Ṣṡ Ṣ ︡ ךּ ︣Ḯ 

ḭ 26 פּ ṡ ḱ ṇ Ṣ ︡ḭ

ךּ ︣Ḯ ךּ ︡ ḭ ךּ

︣Ḯ ḭףּ פֿ ︡ ךּ ︣Ḯ 

 

פֿ 2-5 ḱ  

     

ḱ 

ḱ 

 

  

פֿ  

 

 

 

ḱ  2 ẑ1 
 

פֿ  

 
 

 

 

 

1 פֿ   

ṇ ṇ 2  
פֿ  

 

 2   

 2   

 2   

 2   

  2   

 
 

 פֿ
 

   2  Ṩ 

   2  Ṩ 

   2  Ṩ 

ḱ    2   

ḱ ṇ   

 

2   

 

 

2   

 2   

פֿ    2  Ṩ 

פֿ    

 

2  Ṩ 

פֿ    2  
 

נּ ךּ︣  

ẑ1 1  

     

 

ḱ ︡ ḭ ︣ ḭ

צּ אל ףּ ḭ 6

ךּףּ ḭ ךּ צּ

ךּ ︣Ḯ ḭ פֿ פֿ ṕ Ṗ

︣ טּצּ ︣Ḯ 

  



7 

ỈḰ  

ṕểṖ  

ṇ 2-Ệ ︡ ︣Ḯ 

פֿ ḭ ṇ ḭ ṇ טּ ︡ אל ךּ ︣Ḯ

ṇ ︣ 2 Ệ צּ

︡ ︡ ṇṕ ḭṡ Ṣ ḮṖלּךּ

אל ךּ ︣Ḯ ḭ ṇ טּ ︡

אל ףּ ḭ אל ךּ ︣Ḯ 

פֿ ḭ ṇ טּ ︡ḭ ṇ שּ פּאל ṇ

ṇ אל ḭ אל ṇ ṇ טּ ︡

ḱ אל ךּ ︣Ḯ ḭ אל ḭ ḭ

שּ פּאל ṇ ṇ אל ḭ אל ךּ

︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-4 ṇ  

פֿ

פֿ

ṇ ṇ

ḱ

פֿ

פֿ

שּ פּאל ṇ ṇ

פֿ

ṇ טּ ︡

ṇ

פֿ

ḱ ṇ

ṇ

ṇ טּ ︡

אל

ṕ Ṗ

ṕ Ṗ

אל

שּ פּאל ṇ ṇ

ṕ Ṗ

ṇ

ḭ
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ṕỄṖ  

ךּ ḭ ︣ ṡ

ṇ Ṣṕ ḱ Ṗ

ḭךּ Ệ ︣ 62 ︡

2-5 ︡ ︣Ḯ 

ṡ פֿ Ṣ ṡ לּ אל Ṣ ךּ ḭ

ךּ ︣Ḯּ︡︡פḭ צּ

︡ כֿ צּ ḭṡ ︣ Ṣḭṡ Ṣ

שּ ךּ ︣Ḯ 

ḭṡ ︣ פּ

Ṣṕ 6 ḭ 7 2 18 Ṗ ךּףּ ḭ

פֿ צּ אל ףּ ḭ

ךּ ḭ ḭֿפ פֿ

טּצּ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-5 ṕ ṇ ṇ ṇ Ṗ  

0

50

100

150

√╡↔╖

(kg/ )

⅛╠─

(RDFה☿ⱷfi♩

ↄ) (t/t)

─℮∟

↕╣╢ (t/t)

√╡

( / )

⌐

∆╢ ( /t)

1.165 

0.727 

0.909 0.900 

0.5

0.7

0.9

1.1

1.3

1.5

1 1 √╡↔╖
kg/

0.086 

0.187 

0.000 

0.082 

0.00

0.06

0.12

0.18

0.24

t/t
─℮∟ ↕╣╢

0.167 

0.441 

0.083 

0.144 

0.00

0.10

0.20

0.30

0.40

0.50

0.60
t/t

⅛╠─

36,129 

62,312 

18,703 

42,258 

0

20,000

40,000

60,000

80,000

/t
⌐ ∆╢

11,546 

19,411 

6,485 

13,302 

0

5,000

10,000

15,000

20,000

25,000

1 √╡
/

ẑ ṇ ṇ ṇ ḭ100ּצ טּ ḭ

טּ כֿ ︡ ︣Ḯ 

 

ṥ צּ Ṧ צּ  

︣Ḯ 

ṥ צּ Ṧ צּ  

︣Ḯ 
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ỉḰ פֿ  

ṕểṖṥ ṇṦ 

ểṖ  

ṇ ḭ Ệ פּ ḭ︣ 30 צּ ︡ ףּ ḭ

צּ ךּ ︣Ḯ 30 פּ Ệ כֿ ḭ 10

צּ נּ ḭצּ︣ 1Ệ אל צּ

︣ צּ ︣Ḯ 

ḭ ṇ ḭ 330 Ṋ ︡ḭ

Ệ 225.4Ṋ ףּ ḭ ṕ Ṋ

Ṗ ך68.3%ּ ךּ ︣Ḯֿכ ︡ ḭ פּ

פֿ פֿ צּ נּ ︣Ḯ 

כֿ ︣ ḭ ṇ ṇ צּ

נּ ︣Ḯ 

 

ỄṖ  

30 Ỉ 19 אל ︡ ḭ

ṡ ︡ פּ Ṣּטּצ ḭṡ

וֹףּ פּ ḭ ︡

ḱ ḭךּ ︣

טּצּ ḮṢ אל ךּ ︣Ḯ ḭ ︡ ḭṡ

ךּףּ ḭ ךּ ḭלּ

ḭ ḭ ︡ḭ ︡

︡ ︣Ḯֿכ ḭ ︡ ḭ ךּ ḭ

︣ כֿ ḭ קּ ḮṢ אל

ךּ ︣Ḯ 

ṇ ḭ ễ אל ṇ וֹףּ

0.5ỲṌ3.0Ỳ טּ ḭ ṕ Ṗ טּ

︡ ךּ ︣Ḯ ṇ אל ךּ אל

כֿ נּ ︣Ḯ 

ḭ ṇ פֿ ḭ ︣ פּ︡ ︡

ףּ ￼ קּ ךּ נּ ךּ ︣Ḯ 

כֿ פּ ḭ ︡ ḭקּ ︡

נּ ṇ צּ טּ נּ ︣Ḯ 
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ṕỄṖṥ ṇ טּ ︡Ṧ 

ṇ טּ ︡ ḭ צּ טּ ḭ

22 פּ 14 צּ ︡ ךּ ︣Ḯ 

פֿ טּ 270 ︡ ךּ ︣Ḯ

ךּ קּ טּ ễ ḭ9 Ṍ10 ︡

︡ ךּ ︣Ḯֿכ ךּףּ ףּ ể שּ︡ Ễ

צּ ףּ ḭ קּ ︢ ךּ Ḯ  
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ễ   

ểḰ  

3-ể 3-ể ︣ ףּ ︣Ḯ 

 

3-1  

  

 1351 27ṕ ṇ Ṗ 

 36,877ỲỄ 

 Ḳ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-1  

 

ỄḰ  

פֿ טּ ḭ 3-2

3-3 ףּ ︣Ḯ וֹףּ ךּ ︡ ︣Ḯ 

ךּ ḭ אל ṡẆṢḭ אל ךּ ṡṨṢ ︡

︡ ︡ Ḯ  
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3-2 ︣  

          

︣  

1צּ 5t פֿ פֿ) ךּףּ

ḭ1 200kg ḭ 2צּ )

Ḯ 

Ẇ 

 
צּ 2 ḭ צּ 1 200kg

טּ פֿ ḭ ךּ ︣ Ḯ 
Ẇ 

 

צּ 1 200kg ḭ 2צּ

פֿ פּ ḭ ︣ ḭ

︣ Ḯ 

Ẇ 

 

ךּ︡ אל טּ ḭ ḭ

ṡ Ṣ ︡ טּ Ḯẑ

ṕ 7.5kWצּ Ṗ 

Ẇ 

 

ךּ︡ אל טּ ḭ ḭ

ṡ Ṣ ︡ טּ Ḯẑ

ṕ 7.5kWצּ Ṗ 

Ẇ 

 
ךּףּ ḭ ךּ ḭצּךּ צּ

︣ וֹ Ḯ 
Ẇ 

 

צּ 1 200kg ḭ 2צּ

פֿ ḭ ︣ ḭ

︣ Ḯ 

Ẇẑ1 

 

אל

צּ 50kg צּ 0.5

ḭ כֿ שּ︡

︣ ḭ ︣ Ḯ 

Ẇ 

 

︡ ḯ צּ ︢ ףּ

טּצּ ḭ (3,000 ) לּ ḯ

וֹ Ḯ ḭףּ

︡  Ḯךּ

ḭ︡פּ︡ ṡ Ṣךּ

︣ ︡ ḭ ︣ טּצּ Ḯ 

ẆẑỄ 

ẑể Ḯ 

ẑỄ ḭ שּ︡ Ḯ  
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3-3 ︣ ṕểṖ 

          

 
פֿ ︣

ḭ ︡ צּ Ḯ 
Ẇ 

 
ךּףּ

ḭ ḭ ︣ צּ Ḯ 
Ṉ 

︣

 

וֹףּ ḭ

ḭ ḱ טּצּ ḭ

צּ Ḯ 

Ṉ 

 

ṕ

Ṗ 

נּ

︣ לּ ḭ שּ︡ צּ Ḯ 
Ẇ 

 
ךּףּ ḭ ḭ

וֹ ḭ צּ Ḯ 
Ẇ 

 
ḭ ḭ ḭ ḭ ︡ ︣

ḭ צּ Ḯ 
Ẇ 

 
ךּףּ ḭ ḭ

︣ ḭ ḱ צּ Ḯ 
Ṉ 

 

ךּףּ ḭ

ḭ ︣ ḭ

ךּףּ ḭ נּ ︡ḭ

︡ḭ ︣ ḭ צּ Ḯ 

Ṉ 

︣  

ךּףּ ︣ ḭ

צּ Ḯ 
Ṉ 

 ︣ ḭ צּ Ḯ Ṉ 

 

ךּףּ ḭ

נּ ḭ ︣ Ḯ

ךּףּ ḭ ḭ ︣

ḭ צּ Ḯ 

Ṉ 

 
ךּףּ ḭ

ḭ לּ ḭ צּ Ḯ 
Ṉ 

 

ךּףּ ḭ

ḭ לּ ḭ צּ

Ḯ 

Ṉ 

 
ṡ Ṣ ︣

ḭ צּ Ḯ 
Ṉ 

  



14 

3-3 ︣ ṕỄṖ 

          

 

( צּ 6 נּ

) ︡ כֿ ︣ ḭ

צּ Ḯ 

Ẇẑễ 

︣

 

( צּ 6 נּ

) ḭ ḭ ︣

︣ ḭ צּ Ḯ 

Ẇẑễ 

 

51 צּ וֹ קּ ךּ אל ךּ

Ḯ ︡ קּ ḭ צּ

ךּ ︡ כֿ Ḯךּ ︡

לּ ︣ ḭ צּ Ḯ ḭףּ

Ḯ 

Ẇ 

 

ḭ ︡

וֹ ḭ Ḯ

︡ Ḯ 

Ẇ 

 

ḭ אל

פּ 60m אל

ḭ צּ Ḯ ךּףּ פּ

צּ טּ ḭ

פּ 60m אל צּ Ḯ 

Ẇ 

 

ךּףּ ḭ פּ צּאל

31m נּ ḭ ḭ

צּ Ḯ 

Ẇ 

 ḭ לּ ḭ צּ Ḯ ẆẑỆ 

 

(7,000Vּנ ) ︣ Ḯ

צּ 50kW Ḯ ︣

︣ ḭ

צּ Ḯ 

Ẇ 

 
פֿ צּ

Ḯ צּ Ḯ 
Ẇ 

 
ḭ

לּ Ḯ 
Ṉ 

 ḭ ךּףּ ḭ לּ

ḭ צּ Ḯ 

˕ 

ẑễ ︣ Ḯ 

ẑỆ ︣ Ḯ  
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3-3 ︣ ṕễṖ 

          

ףּ טּ

︣

 

שּ וֹףּ

לּ ḭ ḭ צּ Ḯ 
Ṉ 

 
פֿ ︣ ḭ

צּ Ḯ 
Ṉ 

 
אל לּ ḭ

צּ Ḯ 
Ṉ 

וֹףּ

︣  

ṕ Ṗ ḱ ḭ

ṕ Ṗ ḱ ḭ ṕ Ṗ

ḱ ︣ Ḯ ṕ

ṕ Ṗ ṖḮ 

Ṉ 

︣  ︣ פֿ ︣ Ḯ Ṉ 

 
ḱ ḭ

ḱ  
Ṉ 

︣

 

ṡ Ṣ ḭ ︣

צּ ︢ קּ צּ Ḯ 
Ṉ 

 
שּ

צּ Ḯ 
Ṉ 

 

ṕ Ṗ 

ṕ Ṗ ḭ

לּ ḭּט ︢פּ ṕ

צּ לּ ךּ Ṗּצ Ḯ 

Ẇ 

 

ṕ Ṗ 

בֿ ︣ ḭּט ︢פּ

צּ Ḯ 
Ẇ 

שּ  

ṕ Ṗ 

ḭ צּ ︣ טּ

Ḯ 
Ẇ 

︣

ṕ Ṗ 

ךּ︡ ḱ אל טּ ḭ

ṡ Ṣ ḭ צּ Ḯẑ

7.5kW Ḯ 

ḭ ︣

︡ḭ צּ Ḯ 

Ẇ 

 
0.5Ṍ3.0Ỳ Ḯ Ẇ 

0.5Ṍ3.0Ỳ Ḯ Ẇ 

ṇ  ṕ ︡Ṗ Ṉ 

שּ ︣

 
0.3Ỳ Ḯ Ẇ 

צּ  ךּ צּ ṕ ︡ṖḮ Ṉ 

צּ  ךּ צּ ṕ ︡ṖḮ Ṉ 

 
ṕPLṖּ15צ ṕ Ṗךּ

Ḯ 
Ẇ 
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ễḰ  

ṇ פֿ ︡ḭ אל ︣ ṇ ḭ ḭ

︡ ︡ Ḯ 

 

ṕểṖ ṇ ḭ  

ểṖ ṇ  

ṇ ṇ ḭ ṇ ṇ ḭנּ 3-2

ףּ ︡ ︣Ḯ 

ṇ ḭ 250 ḭ

︣Ḯ 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3-2 ṇ  

250  
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ỄṖ  

ṇ ṇ ṇ

ṇ טּ ︡ ḭנּ 3-4 ףּ ︡ ︣Ḯ 

3-4  

קּ    

ṇ 
פּ  

ṕể ể Ṍễ  Ṗשּ

Ị פּ ểỄ  

Ể Ệệ פּ ễ  

ṇ 
פּ  

ṕể ể Ṍễ  Ṗשּ
Ị פּ ễ ễỂ  

ṇ טּ ︡ 
פּ  

ṕể ể Ṍễ  Ṗשּ
Ị פּ ệ  

ṇ 
פּ  

ṕể ể Ṍễ  Ṗשּ

ḱ  ỄỆ  

 

ị פּ ệ  

 

ễṖ ḭ  

︡ ךּ ḭנּ ṇ ḭ

ḭ 3-5 ︡ ︣Ḯ 

3-5 ḭ  

   ẁ 

 

ṇ פֿ   Ễ ḭỆ  

 

ṕ Ṗ 
פֿ  Ṉ 

 ṕ Ṗ ḭ  ểỂ  

ḱ  

ṇ ṇ  ỈỰLḭểỂỰL 

 ḭ  
Ệ ḭểỂ ḭ 

ểệ  

  ểỂ  

 ḭ  
Ệ ḭểỂ ḭ 

ểệ  

ḱ  

 ︡ Ṉ 

 ︡ Ṉ 

ẁ ︡ ṕ   Ṗךּ
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ỆḰ פֿ  

ṕểṖ 14 ︡ פֿ  

ṕ ḭ צּ ךּ 14 ךּ ḮṖ 

( ) 

 

 

Ẇ פֿ  Ḳ  80,266ỹ/  

Ẇ פֿ  Ḳ  52,669ỹ /  

 Ḳ 132,935ỹ/  

Ẇ פֿ      Ḳ   159ỹ/ ( ḭ ) 

Ẇ     Ḳ   2,290ỹ/  

Ẇ /Ḳ   7,867ỹ        אל  

פֿ  Ḳ  62,985ỹ/  

פֿ ṕ ṖḲ143,251ỹ/  

 

ṕỄṖ פֿ  

14 וֹףּ 1,032ỹ  

 

Ẇ פֿ Ḳ 79,234ỹ/ ṕ Ṗ 

Ẇ פֿ Ḳ 52,669ỹ/  

Ḳ 131,903ỹ/  

Ẇ פֿ       Ḳ   159ỹ/  

Ẇ     Ḳ   2,290ỹ/  

Ẇ /Ḳ   7,867ỹ        אל  

פֿ  Ḳ  62,985ỹ/  

 

פֿ ṕ ṖḲ142,219ỹ/  

 
 
 
 
 
 

 

14 Ḳ3,288ỹ 

︣ Ḳ31.4Ṿẑ 

Ṭ3,288ỹú0.314Ṭ1,032ỹ    ẑ31.4ṾḲ Ễ Ṗ 
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ṕ ểṖ 

ểḰ פֿ  

ṕểṖ ể ể  

ḭ ḭ שּ

נּ ︡ ṥṕ ṕ ṡ Ṣ ḮṖלּךּ

Ṧ 

Ẇ 14 1 1  

Ḳ422.05Ử/ ḱ ṕ פּ ︡ Ṗ 

ṕỄṖ  

Ẇ 14  Ḳ62,985ỹ/  

ṕễṖ  

Ẇ 14   Ḳ514,346     ṕ פּ Ṗ 

ṕỆṖ פֿ  

Ẇ פֿ Ḳṕ422.05Ử/ ḱ ú514,346Ṗú10-6ú365+62,985ỹ 

           Ṭ142,219ỹ 

ỄḰ  

וֹףּ ṡ ṇ טּ ︡Ṣ ︣Ḯ 

ṡ ṇ טּ ︡Ṣ Ḳ94,290ỹṊ ṕH29-R3 Ṗ 

 

ẑ 4 5 פֿ ךּ טּצּ ḭ 29

פּ 3 ︣ Ḯ 

 

ễḰ ṇ  

ṇ Ḳ פֿ Ṩ  

142,219ỹṨ94,290ỹṬ47,929ỹ  
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ṕ ỄṖ 

 

 

פּ Ệ 6 אל ṡ וֹףּ ךּ

Ṣ ךּףּ Ệ ṕ Ṗּצ אל

ךּ ︣Ḯ ךּ ễ ṕ Ṗ 3-Ỉ ︡ ︣Ḯ ḭ

︡ 3-7 ︡ ︣Ḯ 

 

3-6 ṡ וֹףּ ךּ Ṣ  

 ṕṾṖ ṕṾṖ Ṋ ṕṾṖ 

 62.8 30.4 48.4% 

 72.4 17.1 23.6% 

ẑ 13.8 4.2 30.4% 

 Ṉ Ṉ 34.1% 

ẑ פֿ  Ḯךּ

 

3-7 ︡  

 ṕṾṖ ṕṾṖ Ṋ ṕṾṖ 

 76.1 23.9 31.4% 

 

ṡ וֹףּ ךּ Ṣ Ṋ

ṕṾṖ צּ ︡ טּ ḭ ︣

︡ ︣Ḯ 

 

Ṋ ṕṾṖṬ31.4% 

 

ṕ Ṗ  

   52Ṿ   45Ṿ 

ẑṡ ךּ Ḳ פֿ צּ טּ ḭ

אל ︡ אל Ṣ אל ףּ ḭ פּ ︡ ︡ Ḯ 

 

 

ṡ וֹףּ ךּ Ṣ 

Ệ Ỉ   ḱ     
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ệḰ פֿ  

ṥ פֿ Ṧ 

︡ פֿ ṕ ︡ Ṗ

ךּ ךּ ︣Ḯ 

ṕểṖ ךּ  

ḭ ḭ ךּ ḭ טּ ︡ ḭ

90Ṿ פֿ ךּ ︣Ḯ 

 

ểṖ  

פֿ פֿ ךּ ḭṡֿפ ḱ 2017

ṕ ṖṢṕ ṡ ḱ Ṣ ḮṖלּךּ אל ךּ

ףּ ḭ פֿ פֿ ︡ḭ 90Ṿ ︡

︣Ḯ ︡ḭ פֿ פֿ 2.5צּ קּ ḭ פֿ

פֿ ︣ לּ צּ ḭ2.5 ︡ ︣Ḯ

ṕ ḱ P209Ṗ 

 

ỄṖ  

︡ḭ ךּ

פּ ︡ ︣Ḯ ךּ ḭ100Ṿּפ ︡ ךּ ︡ ︣Ḯ 

 

ễṖ  

︡ḭ ךּ פּ ︡

︣Ḯ 

 

ỆṖ  

︡ḭ ךּ פּ

︡ ︣Ḯ ḭנּ צּ לּ ︡ ︣Ḯ 

 

פֿ ḭ פֿ ︡ ḭ פּ

טּ ḭ ︢ פֿ ︡ וֹ Ḯ 

ḭ ṇ ḭ ṇ ךּ פֿ

︣ ḭֿכ פֿ פֿ ︡ ︣Ḯ  
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ṕỄṖ ︡ פֿ  

ṕ ṕ Ṗ ḮṖלּךּ פֿ

ḭ 3-3 ףּ ︡ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

פֿ 3-3 ︣ ṕ ︡ Ṗ  

ễṖ פֿ  

ḱ ṕ פֿ ḭ פֿ ḭ פֿ Ṗ 

ḱ ṕ פֿ ḭ פֿ ḭ פֿ Ṗ 

ḱ ṕ פֿ ḭ פֿ ḭ פֿ Ṗ 

ḱ ṕ פֿ ḭ פֿ ḭ פֿ Ṗ 

ểṖֿפ ךּ ṕ 12 Ḳ 24 Ṍ 5 Ṗ 

ỄṖ 24 פּ ễ ṇ ךּ ḭ ḭ ︡ḭ

ḭ פֿ ḭ90Ṿ  

ỆṖ פֿ ṕ ḱ P211 Ṗ 

ḱ  

ḱ  

ḱ  

ệṖ פֿ פֿ ṕ Ṗ 

ẑ ḭ ḭ ḭ פּ ṕỆṖ פּ  

ỈṖ ︡ פֿ  

ḱ ṕ פֿ ḭ פֿ ḭ פֿ Ṗ 

ḱ ṕ פֿ ḭ פֿ ḭ פֿ Ṗ 

ḱ ṕ פֿ ḭ פֿ ḭ פֿ Ṗ 

ḱ ṕ פֿ ḭ פֿ ḭ פֿ Ṗ 
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ṕễṖֿפ  

ṇ פֿ ךּ ḭ 3-8 ︡ ︣Ḯ ḭףּ ṇ

ṕ 10 פֿ Ṗ ךּ ể ךּ ︣Ḯ 

 

פֿ 3-8 ṕ 24 פּ 3 Ṗ 

ṋ       
90Ṿ  

  

 Ṿ 35.5 65.7 0.0 12.5 56.2 14.9 

 Ṿ 53.0 88.1 26.9 12.4 73.4 32.6 

 Ṿ 11.4 32.9 3.8 5.2 20.0 2.9 

ḱ  Ṿ 49.4 77.2 15.4 11.9 69.0 29.8 

֪֗֒ԃ֥ḱ֣֘֫ԐԚԂԋ Ṿ 21.8 53.7 1.7 8.8 36.2 7.4 

ḱ  Ṿ 1.8 20.1 0.0 3.4 7.4 -3.8 

ḱ ḱ  Ṿ 8.7 58.0 0.0 9.3 23.9 -6.6 

לּ  Ṿ 11.9 60.3 0.0 10.1 28.4 -4.7 

 Ṿ 3.8 30.0 0.0 5.3 12.4 -4.9 

 Ṿ 2.7 23.6 0.0 4.1 9.4 -4.0 

 

ṕỆṖ פֿ ḭ90Ṿ  

ểṖ  

פֿ ṇ צּ טּ ḭ90Ṿ פֿ ḭ

פֿ ︡ ︣ כֿ ︡ ︣Ḯ ḭףּ

︣ קּ טּצּ ḭ ךּ לּ ︡ ךּ ︣Ḯ

3-4 ︡ ︣Ḯ 

 

 

 

 

 

 

 

 

ợ1Ṭợṧ1.645 ͅ     ợ1Ḳ  ợ2Ḳ  

ợ2ṬợṨ1.645 ͅ     ợ Ḳ   ͅḲ  

Ḳ ṡֿפ ḱ 2017 Ṣ 

3-4 ṕ טּ Ṗ 

 



24 

כֿכֿ ḭ ︡ ︡ ︣Ḯ 

ṇ וֹףּ 24 פּ ệ 12 פֿ

ṕ Ṗ 3-5 ︡ ︣Ḯ 3-9 ︡

90Ṿ ︡ ︣Ḯ ḭףּ 4

ךּ ḭּש פּאל ṇ ṇּפ פֿ צּאל ךּ ḭ

פֿ ךּ ḭ 24 פּ 3 10 ṇ ṕ 3-5

Ṗ ךּ ︡ ︡ Ḯ 

 

 
3-5 ṇ  

 

3-9 ṇ  

90Ṿ  ṇ 

 5,557 kJ/kg 

 9,996 kJ/kg 

 14,436 kJ/kg 

 

ḭנּ ṇ פֿ לּ ︡ ︣Ḯ

Ễ ḭ צּ 2.60 צּ כֿךּקּ פּ ḭ פֿ

פֿ 2.5 לּ ︡ḭ ︡ ︣Ḯ 3-10 ︡ ︣Ḯ 
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Ὦ
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Ὦ
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Ὦ
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Ὦ
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Ὦ

H24 H25 H26 H27 H28 H29 H30 R1 R2 R3 R4 R5

(kJ/kg)
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פֿ 3-10 ṕ Ṗ  

 

 

 

 

 

 

 

 

ỄṖ  

ṇּוֹף ḭ 3-6 ︡ ︣Ḯ 

פּ פֿ ︡ ︡ ךּ פֿ

︡ ︣Ḯ 

 
3-6 ḭ ṕ ṇṖ 

 

לּ ךּ ḭ פֿ ︡ ︡ ṕ ḭ

Ṗ ︡ 3-6 ︡ ךּ ︡ ︣Ḯ ḭףּ

100Ṿּפ ︡ ךּ ︡ ︣Ḯ 

 

 

ü ֿפ Ḳ0.0032ú פֿ +21.202Ṭ39.1Ṿ 

ü ֿפ Ḳ0.0032úֿפ +21.202Ṭ52.6Ṿ 

ü ֿפ Ḳ0.0032úֿפ +21.202Ṭ66.0Ṿ 

  ṇ 

 

פֿ  (kJ/kg) 5,600  

פֿ  (kJ/kg) 9,800  

פֿ  (kJ/kg) 14,000  

 - 2.50  
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ü ֿפ Ḳ-0.0031ú פֿ +66.25Ṭ48.9Ṿ 

ü ֿפ Ḳ-0.0031ú פֿ +66.25Ṭ35.9Ṿ 

ü ֿפ Ḳ-0.0031ú פֿ +66.25Ṭ22.9Ṿ 

 

 

ü ֿפ Ḳ100- פֿ - פֿ Ṭ12.0Ṿ 

ü ֿפ Ḳ100- פֿ - פֿ Ṭ11.5Ṿ 

ü ֿפ Ḳ100- פֿ - פֿ Ṭ11.1Ṿ 

 

פֿ 3-11 ṕ Ṗ  

פֿ       

 

פֿ  

 (%) 48.9 

 (%) 12.0  

 (%) 39.1 

פֿ  

 (%) 35.9 

 (%) 11.5 

 (%) 52.6 

פֿ  

 (%) 22.9 

 (%) 11.1 

 (%) 66.0 
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ễṖ  

ṇ וֹףּ 3-7 ︡ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

3-7 ṕ ṇṖ 

 

פֿ ︡ ︡ ṕ ḭ Ṗ ︡ 3-7 ︡

ךּ ︡ ︣Ḯ 

 

ü ֿפ Ḳ0.1728ú פֿ +179.32Ṭ187.8kg/ 

ü ֿפ Ḳ0.1728úֿפ +179.32Ṭ185.5kg/ 

ü ֿפ Ḳ0.1728úֿפ +179.32Ṭ183.3kg/ 

 

פֿ 3-12 ṕ Ṗ  

פֿ  ṕ Ṗ 

פֿ  187.8kg/ 

פֿ  185.5kg/ 

פֿ  183.3kg/ 
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ỆṖ  

ךּ ḭ ṇ ךּ כֿךּ פּ ḭ

ḱ אל ךּ ךּ ︣ כֿ ︡ ︣Ḯ

3-13 ︡ ︣Ḯֿכֿכ ḭ ︡

︡ ︡ ︣Ḯ 

ḭ כֿ פֿ

︣ כֿ ︡ ︣Ḯ 

ṇ וֹףּ פֿ 3-14 ︡ ︣Ḯ 

 

3-13  

  

ṕỎṖ ỎṬ0.4440úỡ1/100ṧ0.7187úỡ2/100 

ṕồṖ ồṬ0.0590úỡ1/100ṧ0.1097úỡ2/100 

ṕộṖ ộṬ0.0175úỡ1/100ṧ0.0042úỡ2/100 

ṕỞṖ ỞṬ0.0006úỡ1/100ṧ0.0003úỡ2/100 

ṕClṖ ClṬ0.0025úỡ1/100ṧ0.0266úỡ2/100 

ṕỡṖ ỡṬ0.8711úỡ1/100ṧ0.9512úỡ2/100 

ṕỚṖ ỚṬỡṨṕỎṧồṧộṧỞṧClṖ 

V1: ṕṾṖḭV2Ḳ  

 

3-14 ṇ  

 
ṕ ךּ Ṗ 

(Ỏ) (ồṖ (ộṖ (ỞṖ (ClṖ (ỚṖ 

 30.42 4.25 0.85 0.03 0.50 16.98  

 

 

 

 

 

 

 

 

 

 



29 
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3-8 ṕ ṇṖ 
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פֿ ︡ ︡ ṕ ḭ Ṗ ︡ 3-8 ︡

ךּ ︡ ︣Ḯ 

 

Ḳ0.002ú +10.2 

Ḳ0.0003ú +1.3186 

Ḳ0.00004ú +0.4646 

Ḳ0.000002ú +0.0155 

Ḳ0.00005ú -0.0011 

Ḳ -ṕ ṧ ṧ ṧ ṧ Ṗ 

 

פֿ 3-15 ṕ Ṗ  

 

 

 

 

 

 

 

 

  

פֿ  פֿ  פֿ   

  (%) 39.1 52.6 66.0 

 

  (%) 21.40 29.80 38.20 

  (%) 3.00 4.26 5.52 

  (%) 0.69 0.86 1.02 

  (%) 0.03 0.04 0.04 

  (%) 0.28 0.49 0.70 

  (%) 13.70 17.15 20.52 
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ṕệṖ פֿ  

ṇ ︡ פֿ ṕ Ṗּפ ︡ פֿ

פֿ 3-16 ︡ ︣Ḯ 

 

פֿ 3-16  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

פֿ  פֿ  פֿ   

 (kJ/kg) 5,600 9,800 14,000 

 

 (%) 39.1 52.6 66.0 

  (%) 48.9 35.9 22.9 

  (%) 12.0 11.5 11.1 

 (kg/) 187.8 185.5 183.3 

 

  (%) 21.40 29.80 38.20 

  (%) 3.00 4.26 5.52 

  (%) 0.69 0.86 1.02 

  (%) 0.03 0.04 0.04 

  (%) 0.28 0.49 0.70 

  (%) 13.70 17.15 20.52 
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ṕỈṖ פֿ  

3-17 ︣ פֿ ṕ ︡ אל פֿ

Ṗ ḭ פֿ ︡ ︣Ḯ ḭףּ פֿ ךּ ḭ ḱ

ṕP211 P620Ṗ אל ךּ פּ ︡ ︡ Ḯ 

Ḳ15.98Ṿἲ16Ṿḭ Ḳ81.98Ṿἲ82Ṿḭ Ḳ2.04ṾἲỄṾḭ 

Ḳ28,908kJ/kgḭ Ḳ0.024t/ἲ24.0kg/ 

 

3-17 פֿ  פֿ  

פֿ  
פֿ     

 
  

(t/) (Ṿ) (Ṿ) (Ṿ) (kJ/kg) (kg/m3) 

פֿ

ṕAṖ 

פֿ  

80,266 

48.9 39.1 12.0 5,600 187.8 

פֿ  35.9 52.6 11.5 9,800 185.5 

פֿ  22.9 66.0 11.1 14,000 183.3 

פֿ  

ṕBḭ Ṗ  
1,032 16 82 2 28,908 24.0 

 

 

ṕỉṖ פֿ פֿ ṕ Ṗ 

3-17 ︡ פֿ ṕAṖּפ פֿ ṕBṖ ︣

︡ ︡ḭP24 ḭ פֿ פֿ 2.5צּ לּ

︣ כֿ ︡ ︣Ḯ 

 

ṬṕA úAֿפ ṨB úBֿפ Ṗ 

ṊṕAֿפ ṨBֿפ Ṗ 

 

ךּ ḭ 3-6ṕP25Ṗ ḭ פּ ︡ ︣Ḯ 

Ṭ-0.0031ú ṧ66.25 

Ṭ0.0032ú ṧ21.202 

Ṭ100- -  

 

ךּ ḭ 3-7ṕP27Ṗ פּ ︡ ︣Ḯ 

Ṭ0.1728ú ṧ179.32  
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ךּ ḭ 3-8ṕP29ḭP30Ṗ פֿ פּ

︡ ︣Ḯ 

Ḳ0.002ú +10.2 

Ḳ0.0003ú +1.3186 

Ḳ0.00004ú +0.4646 

Ḳ0.000002ú +0.0155 

Ḳ0.00005ú -0.0011 

Ḳ -ṕ ṧ ṧ ṧ ṧ Ṗ 

 

ṕỊṖ ︡ פֿ  

כֿ פּ ḭ פֿ 3-18 ףּ ︡ ︡ Ḯ 

 

פֿ 3-18  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

פֿ  פֿ  פֿ   

 (kJ/kg) 5,300 9,600 13,200 

 

 (%) 38.2 51.9 63.4 

  (%) 49.8 36.5 25.3 

  (%) 12.0 11.6 11.3 

 (kg/) 187.9 185.6 183.7 

 

  (%) 20.80 29.40 36.60 

  (%) 2.91 4.20 5.28 

  (%) 0.68 0.85 0.99 

  (%) 0.03 0.03 0.04 

  (%) 0.26 0.48 0.66 

  (%) 13.52 16.94 19.83 
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Ệ   

ểḰֿפ  

פֿ ךּ Ṅ צּ ︡ כḭֿצּ︣ ךּ ︣

ḭ 4-1 ︣ ףּ ︣Ḯ 

כֿ לּ ḭ ḭ ḭ ṧ צּ

טּ ︣Ḯ ḭֿפ ︡ ḭֿפ ḭ ḭ טּצּ

ḭ ︣ ḭ ḭ טּצּ ︣Ḯ ḭ

ךּ טּ ︣Ḯ 

כֿ פֿ ḭ ḭ ︡ ︣Ḯ 

 

פֿ 4-1  

  

ṇ

 

 

 
ṇ  

 

 

 

 

 

  

ṧ  
ṇ  

 

פֿ  

פֿ  

 

 

  

 
פֿ  

פֿ  
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ṕểṖ  

ểṖ ṇ  

 ṇ  

 

ṇ ṕ Ṗ ︡ פֿ ḭ ḭ ︡ḭ

אל ︣Ḯ צּ ḭשּ צּ ︡ ךּ ︣Ḯ 

ṇּכֿצ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ḱֿפ ︡ צּ שּ ︡ ךּ Ḯ 

ḱ  Ḯךּ

ḱ צּ פֿשּ ︡ צּ ךּאל ḭ צּ טּ

Ḯ 

 

ḱ ṕאל Ṗ צּ ṕ Ṗ  Ḯךּקּ

ḱ פּ ︢ צּ ךּ ḭ ṕאל Ṗ

צּ Ḯ 

 

 
ẁ 

ṥ2022 Ṧ ԇ֥֔Ԋ֪ԃԑ֩ԓԃ200t/ḱ2  

ṥ2022 Ṧ ԋ֤ԃ֩ԑ֩ԓԃ175t/ḱ2  

ṥ2021 Ṧ ԋ֤ԃ֩ 150t/ḱ2  

ṥ2020 Ṧ ԋ֤ԃ֩ԑ֩ԓԃ190t/ḱ2  

ṥ2019 ṦԎ֣֩ԅԐ֪ԋ֤ԃ֩ԑ֩ԓԃ160t/ḱ2  

ẁ ḭ ḭ ḭ  

ẁ 10   
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ỄṖ  

 

  

 

פֿ ︡ ḭ ḭ ḭ

לּ ︣Ḯ פּ צּ אל ḭצּ︣ וֹףּ

שּ ךּ ︣Ḯ ︡ḭ ךּףּ שּ אל

ךּ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ḱ צּ שּ צּ שּאל  

ḱ צּ שּאל ḭ ḱ צּ  

 

ḱ פֿ ṕ Ṗּצ  

ḱ צּ ךּ ḭ צּ שּ︣ צּ  ךּ︡

ḱ אל צּ ︡ אל צּ

צּ  

 

 
ẁ 

ṥ2019 Ṧ ךּפּ ԇ֥֔Ԋ֪ԃԋ֤ԃ֩ԑ֩ԓԃ150t/ḱ2  

ṥ2014 Ṧ ԇԍԐԜԃԏԁ֩143t/ḱ2  

ẁ ḭ ḭ ḭ  

ẁ 10   
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ṕỄṖ  

ểṖ  

 

  

 

פֿ ḭ ḭ ḭ

לּ ︣Ḯ שּ אל טּ ︡ ḭצּ וֹףּ

שּ ךּ ︣Ḯ 

ṇ טּ כֿצּ︡ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ḱ פֿךּ צּ ṕ צּ Ṗ 

ḱ ︣ קּ שּ קּ  

 

ḱ ︡ ṇ ︣ ḭ צּ ḭ

צּ  ךּ

ḱ ṇ צּ  

ḱ פּ ︣ ṇ טּ  

 

 
ẁ 

ṥ2021 Ṧ ԋ֤ԃ֩ԑ֩ԓԃ198t/ḱ

2  

ṥ2019 Ṧ ԋ֤ԃ֩ԑ֩ԓԃ200t/ḱ2  

ẁ ḭ ḭ ḭ  

ẁ 10   
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ỄṖ  

 

  

 

פֿ ךּףּ אל ḭ ṕ Ṗ

אל ︣Ḯ וֹףּ שּ ךּ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ḱ אל אל ךּ ךּ צּ  ךּ

ḱ צּ שּ צּ שּאל  

 

ḱ פֿ ṕ Ṗּצ  

ḱֿפ צּ ךּ צּ ḭ צּ שּ  

ḱ ṇ צּ  

 

 
ẁ 

ṥ2019 Ṧ ԋ֤ԃ֩ԑ֩ԓԃ118t/ḱ2  

ṥ2018 Ṧԇ֥֔Ԋ֪ԃ ṕ Ṗ150t/ḱ2  

ẁ ḭ ḭ ḭ  

ẁ 10   
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ễṖ  

 

  

 

פֿ ṇ ṇ אל ḭ ṕ Ṗ אל

︣Ḯ ︣ ṇ ṇ טּ ḭ וֹףּ

טּ Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ḱ אל אל ךּ ךּ צּ  ךּ

 

ḱ פֿ ṕ Ṗּצ  

ḱֿפ צּ ךּ צּ ḭ צּ שּ  

ḱ ṇ צּ  

 

 
ẁ 

︡ 

ẁ ḭ ḭ ḭ  

ẁ 10   
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ỆṖ  

 

  

 

פֿ ︡ḭ ︡שּ ḭ ︡ḭ

︣ ︣Ḯ ︡ḭ

︣ כֿךּ פּ וֹףּ

טּ Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ḱ ︣ ︡ כֿלּ צּ  

ḱ  

 

ḱ צּ שּ צּ  

ḱ ︡ פּ ךּ צּ  ךּ

ḱ ṇ צּ  

 

 
ẁ 

︡ 

ẁ ḭ ḭ ḭ  

ẁ 10   
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ṕễṖ ṧ  

 

 ṧ  

 

ṕ ṇ ) ︡ ︣Ḯ

אל ︣Ḯ וֹףּ טּ

Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

Ḳ ṕ Ṗ Ḳ ṕ Ṗ 

 

ḱ ︣ קּ שּ קּ  

ḱ צּ ךּ טּצּ

︡  ךּ

 

ḱ ︣ ṇ ︡ לּ

צּ  

ḱ צּ ךּ ṇ ︣  

ḱ ṇ צּ  

 

 
ẁ 

︡ 

ẁ ḭ ḭ ḭ  

ẁ 10   
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ṕỆṖֿפ  

 

פֿ   

 

פֿ ḭ ḭ ḭ ︣ כֿ ḭ ︡ ︣

︣Ḯ 

ṕ ︡ḭ אל

︣ Ṗ אל ḭצּ︣ וֹףּ טּ

Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ḱ צּ ︡  ךּ

ḱ צּאל ︡  ךּ

 

ḱ אל ḭ ךּ

וֹ כֿ פּ ḭ ḭנּ ḭ ︣ ḭ ḭ

צּ  

ḱ צּ  

 

 
ẁ 

︡ 

ẁ ḭ ḭ ḭ  

ẁ 10   
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ṕệṖ  

 

  

 

פֿ ︡ ḭ ︡ ︣ ︡

︣ ︣Ḯ ḭ טּ ḭ500Ṍ1,000ṹ

צּ ḭֿפ וֹ ḭ ︢ ḭ ḭ

ḭ פּ אל ︣Ḯ וֹףּ

טּ Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ḱ אל ḭ ḭ ṕ ḭ Ṗ ︡ ︣ כֿ

צּ  

ḱ צּאל ︡  ךּ

 

ḱ אל ḭ ךּ

וֹ כֿ פּ ḭ ḭנּ ḭ ︣ ḭ ḭ

צּ  

ḱ צּ  

 

 
ẁ 

︡ 

ẁ ḭ ḭ ḭ  

ẁ 10   
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ṕỈṖ  

 

  

 

ḱ ṕ100ṹḱ0.ểMPaṌ374ṹḱ22.1MPaṖ

︣ כֿ ḭ ︡ ︣ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ḱ ḭ ︡ ︣ כֿ צּ  

ḱ צּאל ︡  ךּ

 

ḱ פֿ ︡ ︣ ḭ אל ḭ

︣  

ḱ צּ  

 

 
ẁ 

︡ 

ẁ ḭ ḭ ḭ  

ẁ 10   

╖↔ⱷ♃fiה
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ṕỉṖ  

 

 ṕ Ṗ 

 

ṕ פֿ Ṗ ︡ḭ אל ︣

︣Ḯ ḭ צּ

︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ḳ ṇ ṇ HP  

 

ḱ פֿ ︡ ︣ ḭ ︣ טּ  

ḱ אל ︣ ︡

︣ כֿ ḭ צּ  

 
ḱ צּ שּ ṇ ︣  

ḱ ךּ צּ  

 

 
ẁ 

ṥ2014 Ṧ ԋ֤ԃ֩ԑ֩ԓԃ150t/ḱ2  

ẁ ḭ ḭ ḭ  

ẁ 10   
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ṕỊṖֿפ  

 

פֿ   

 

︡ḭ ︡ ︣

︣Ḯ 

 

 

 

 

 ḱ פֿ ︡ ︣ כֿ צּ  

 
ḱ פֿ ︡ ︣ ḭ ︣ טּ  

ḱ צּ  

 

 
ẁ 

ṥ2024 Ṧ פֿ 105t/ 

ẁ ḭ ḭ ḭ  

ẁ 10   

ה

↔╖
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ṕịṖֿפ  

 

פֿ   

 

פֿ ︡ḭ ḱ אל כֿ ḭ

︣ ︣Ḯ אל אל

︣ ṇ ḭ ︡ ︣

טּצּ ︣Ḯ 

 

 

 

 ḱ פֿ ︡ ︣ כֿ צּ  

 
ḱ פֿ ︡ ︣ ḭ ︣ טּ  

ḱ צּ  

 

 
ẁ 

︡ 

ẁ ḭ ḭ ḭ  

ẁ 10  

  

ה ( )↔╖



49 

ỄḰ אל  

ךּ ︣ אל ךּ ḭ פּ ḭ

ḭ ︡ צּ נּ

︣Ḯ אל ךּ 4-Ễ ︡ ︣Ḯ 

ḭṡ ṇ טּ ︡Ṣ ךּףּ ףּ ḭ

︡ ךּ ︣Ḯ ḭ ṇ ︢ ךּ ḭ

ךּ ︣Ḯ 

4-2  

  אל

 ḭ  

 ḭ ḭ  

︢ ẑ  

  

 ṕ Ṗḭ ṇ  

 ṕ Ṗ 

 

ẑ ︢ ṥ Ṧ 

ṇ ṕ Ṗ ︣ ︢ ḭ ךּ ṕ ḱ

ḱ ḱ Ṗּצ טּצּ כֿ פּ ḭ ḭ צּ ︢ ךּ

צּ נּ קּ ךּ ︣Ḯ 

ṡ פֿ פּ ṕ 2016ṖṢ ḭ

︢ ṕCuṖ 1Ṍ14% ףּ ḭ ḭ

1%צּ ךּ ךּ ︡ ךּ ︣Ḯ ḭ ṕAuṖ

20Ṍ50mg/kgṕ20Ṍ50g/ỹṖ טּ ḭ טểỹּצּ g ךּ ךּ

ךּ ︡ ךּ ︣Ḯ 

 

 

 

 
 
 
 

 

 ︢  

ṕ Ṗ פֿ פּ ṕ 2016Ṗ 
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ễḰ ṕ ḭ Ṗ 

ṕ ṇ Ṗ ︡ אל ךּ

ךּ ︣ ḭ 4-ễ ︣ ףּ ︣Ḯ 

כֿ לּ ḭ ḭ ךּ טּ

קּ ︡ ︡ Ḯ ךּ ḭ

ṇ צּ 15% צּ 1/3 ḭ שּ︢ ṇ

19%צּ 1/2צּ ︡ ︡ Ḯ 

כֿ ḭ ḭ ︡ ︣Ḯ 

 

4-ễ  

   

 

 

ṕ35ṹ Ṗ   

ṕ35Ṍ55ṹ Ṗ ḭ   

ṕ75Ṍ95ṹ Ṗ   

 

ṕ Ṗ ḭ   

ṕ Ṗ ḭ ḭ   

  ḭ   

  

 

ṕԇ֥֔Ԋ֪ԃ Ḳ15% ẁṖ 
ḭ  

Ḳ

1/3 

 

ṕԇ֥֔Ԋ֪ԃ Ḳ19% ẁṖ 
ḭ  

Ḳ

1/2 

ẁ ṇ Ḳ ḭ 150t/ /t 200נּ   
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ṕểṖ  

ḭ ︣ ︣ כֿ

︡ḭ ︡ ︣ כֿ ḭ

ṕ Ṗּטּצ ︣Ḯ ︣ כֿ צּ

קּ ︣Ḯ ךּ ḭ ︣ ṇ צּ ︡ ︣Ḯ ḭֿפ

אל ךּ 3MPaGú300ṹּפ 4MPaGú400ṹ

צּ שּ ךּ ︣Ḯ 

ḭ ︣ ︣ כֿ צּ

צּ קּ ︣Ḯ 

 ṕ Ṗ 

 

ṇ אל ṇ

ḭקּ ṇ צּ אל ︣ ︣Ḯ 

ḭ ḱ ṕ400Ṍ500ṹḭ4.0Ṍ5.0MPaṖ ︣ ︡

אל ךּ ︣Ḯ 

 

 
ṕ Ṗ ṇ ṕ Ṗ 

ṕ ḱ Ṗ 

 ḱ ךּ אל ḭ ︣ כֿ צּ קּ  

 

ḱ צּ אל טּצּ  

ḱ ︡ בֿ ḭ

צּ טּצּ  

 
ẁ 

ṥ2022 Ṧ ԋ֤ԃ֩ԑ֩ԓԃ429t/ḱ3 ṕ24.7%Ṗ 

ṥ2016 Ṧ פֿ 142t/ḱ2 ṕ20.0%Ṗ 

ẁ ḭ ḭ ḭ ḭṕ Ṗ   
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ṕỄṖ ṕ Ṗ 

 

  

 

ṕ ẓ ḭ ẓ Ṗ ︡ ḱ ︣

︡ḭ ︡ ︡ ︡ ︣Ḯ 

 ḭ ︡ ṇ

ḭ ︡ ︣ 23

︡ ךּ ︣Ḯ 

 

 

ṕ Ṗ HPṕhttps://www.jabmee.or.jp/Ṗ 

 

ḱ צּ ךּ צּ צּ  

ḱ ︡ ṕ Ṗ ḭשּ נּ

︡ ︣ ḭֿפ פֿ טּ

צּ  

 

ḱ ︡ צּ ךּ צּ

︣ צּ ︢  

ḱ ḭ נּ צּ  

 
ẁ 

︡ 

ẁ ḭ ḭ ḭ   
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ṕễṖ  

 

  

 

אל ︡ ḭ ︡

︡ ḭ ︡ ︡ צּ

︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗֿפ  

ṕ  Ṗ 

 
ḱ ︡ ︣ ︣  

ḱ ︡ ︣ CO2 צּ  

 
ḱ ︣ טּצּ  

ḱ ṕ Ṗּצ ︡ ךּ טּצּ  

 
ẁ 

ṥ2017 Ṧ ԋ֤ԃ֩ԑ֩ԓԃ200t/ḱ2  

ṥ2019 ṦԎ֣֩ԅԐ֪ԋ֤ԃ֩ԑ֩ԓԃ160t/ḱ2  

ẁ ḭ ḭ ḭ  
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ỆḰỎỎỠỞ  

ỎỎỠỞ ḭCarbon-dioxideṕ Ṗ Captureṕ Ṗ, Utilizationṕ Ṗ and 

Storageṕ Ṗ ḭ ︡ ︡ ︣

ךּךּ ︣Ḯ2050 ṇ ṇ וֹ ḭ ︡

ףּ ḭ ךּףּ צּ ךּ ︣Ḯ

ךּףּ שּ︡ אל ךּ ḭ ︡ ︣ ỎỎỠ

טּ ḭ 4-4 ︣ ףּ ︣Ḯ 

כֿ ỎỎỠ ḭ ︡ ︣Ḯ 

 

4-Ệ ּוֹף ỎỎỠ  

ỎỎỠ     

CO2  CO2  ṕ Ṗ Ḳ  

ṇ  

ṇ  
ṕ Ṗḭ

ḭ  
 

 ḭ   

 ṇ    

  ḭ   
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ṕểṖỎỚỄ  

ỎỎỠỞ CO2 ṕCO2 Ṗ 

 
פּ ךּ ︡ CO2 ︡ḭ

טּ ︣ ︣Ḯ 

 
 

ḱ 

 

ṕ2002 ḭ300t/ḱ3 Ṗ ḭ 28

פּ COŇ ḱ ︣ ︡ ךּ ︣Ḯ ︡

COŇ אל ḭ אל ךּ ︣Ḯ ḭ

︡ ḭ אל ךּ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ HP 
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ṕỄṖ ṇ  

ểṖ ṇ  

ỎỎỠ ṇ ṕ ṇ Ṗ 

 

פּ ︡ COŇ אל ṇ ︣ ︣Ḯ

ṇ אל ︠ ףּ ḭ

COŇ ḭ ṇּפ ︡ ךּ ךּ

ṇ ṇ ḭ ṇ ṇ ︡ אל ךּ ︣Ḯ 

 
 

ḱ 

 

2021 ︢ ṇ ︢ ṕ2013 ḭ

288t/ḱ2 Ṗ ךּףּ ḭJFE פֿצּ פּ

COŇ ︣ טּ ḭCOŇ 90Ṿ ḭ ︡ COŇ

99.5Ṿ טּ כֿ ︡ ךּ ︣Ḯ 

 

 

 

ṕ ṖJFE HP 
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ỄṖ  

ỎỎỠỞ ṇ ṕ Ṗ 

 

פּ ︡ COŇ אל ︣ ︣Ḯ

טּ ḭ

ṇ ︡ קּ ︣Ḯ ṇּפ ︡

ךּ ︡ ṇ ṇ ︣Ḯ 

 
 

ḱ 

 

20225 ṇṕ1991 ḭ330t/ḱ4 Ṗ

ךּףּ ḭ ︡ פֿצּ פּ אל

COŇ ṇ אל ḭ

לּ ︡ ︡ Ḯ ︡ ḭ שּ

קּ כֿ ︡ḭ202312 ︡ ︡ Ḯ 

 

ṥ ṇ Ṧ 

 

 

 

 

 

 

 

 

 

ṥ Ṧ ṇ  

 

ṕ Ṗṥ Ṧ ṇ ṇ ṕ20226 16 Ṗ 

(https://www.kanadevia.com/newsroom/news/assets/pdf/20220616.pdf) 
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ṕễṖ  

ỎỎỠ  

 

פֿ ︡ ︡ḭ ︡ ṇ ︣

︣Ḯ אל ṇ ḭ ︣ כֿ צּ

קּ ︣Ḯ 

 
 

ḱ 

 

︡ḭ2021

︡ ךּ ︣Ḯ ḭ פֿ צּ ︣

פֿ 1/10 ṕ 20ỹ/ Ṗ פֿ פּ וֹ

︡ḭ ṇ ︡ ךּ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ HP 
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ṕỆṖ  

ỎỎỠ  

 

ḭ פּ אל

︣ ṇ ︡ ︣Ḯאל ḭ

COŇ ︡ ךּ

︡ ︡ḭ ︣ ︡

ךּ ︣Ḯ 

 
 

ḱ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ HPṕ CCUS Ṗ 
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ệ   

ểḰֿפ  

ṕểṖ ︣ פֿ  

ḭ 4-1 ︡ ︣ פֿ ṇ ṇ ṇ ḭךּ

︡ פֿ ︡ ︣Ḯ 

 

ṕỄṖֿפ ḱ  

פֿ טּ ḭ ︡ ṡ ṇ Ṣ

נּ ︣ ︡ ︣Ḯ שּ 5-1 ︡

︣Ḯ 6 ︡ḭ צּ פֿךּ ︡ ︣Ḯ 

 

פֿ 5-1 וֹ  

  

ểḰ ḱ

צּ

 

תּ ךּ  

ṕ Ṗ 

ṥ Ṧ ︣ אל

ḭ  אל

 

ṥ Ṧ  

פֿ פֿ

קּ  

פֿ ṕ Ṗ 

ṥ Ṧ אל פֿ ︣

︡  

צּ ︡

︡ פֿ צּ קּ  

 

ṥ Ṧ ︣  

 
 

ṥ Ṧ ṇ ṇ  

ỄḰ ḱ

︣

 

︣

ṇ  

ṇ  

ṥ Ṧ ṇ ṇ

 

ḱ ṇ

 

ṇ 

ṥ Ṧ  

ṇ ṇ

︣  

 

ṥ Ṧ ṇ ṇ

 

 
 

ṥ Ṧ  
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ễḰ

︡  

ḭ

נּ

 

 

ṥ Ṧ ךּ  

 

ṥ Ṧ  

 

ṥ Ṧ  

︡  

 

ṥ Ṧ  

ḱ  

ṥ Ṧ  

 
 

ṥ Ṧ אל  

ỆḰ

︡ ḭ

︣

 

שּ  

ṇ  

ṥ Ṧ וֹףּ ṇ ︡

 

אל  
 

ṥ Ṧ  

︢ ḭ

 

 

ṥ Ṧ  

ệḰ אל

ךּ  

︡

נּ ḭ

ḱ

קּ

 

 

ṥ Ṧ  

 

ṥ Ṧ  

 
 

ṥ Ṧ  
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ỄḰ ṇ ṇ ṇ  

ṕểṖ ṇ ṇ ṇ  

פּ(2014)26 וֹףּ(2023)5 150Ṍ250t/

טּ ṇ ṇ ṇ ︡ ︡ Ḯ 8

פּ אל ︣ פֿ ךּ 5Ṩ2 ︡ ︣Ḯ 

 

5Ṩ2 ṇ  

 
︣ פֿ  

ṕ טּ Ṗ 

ṕ ṇ Ṗ 8 

ṧ ṕ ṇ Ṗ 2 

ṕ Ṗ 1 

ṧ  1 

ṕ Ṗ 1 

ṕ Ṗ 0 

ṕ Ṗ 0 

ṕ Ṗ 0 

פֿ  0 

 0 

 0 

פֿ  0 

פֿ  0 

ṕ   Ṗ 0 

 
               ṇ ṇּפ טּצּ   
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כֿ ṇ ṇ ṇ ḭנּ ︣ פֿ

5 ︡ ךּ ︣Ḯ 

 

Ẇ ṕ ṇ Ṗ 

Ẇ ṕ Ṗ 

Ẇ ṧ  

Ẇ ṕ Ṗ 

Ẇ ṧ ṕ ṇ Ṗ 

 

ễḰ ṇ וֹףּ פֿ  

ṕểṖֿפ  

ệṨ1 ︡ פֿ פֿ ệṨ3 ︡ ︣Ḯ

ḭ פֿ ︡ ︣Ḯ
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 ṕ ṇ Ṗ ṕ Ṗ ṧ  ṕ Ṗ 
ṧ 

ṕ ṇ Ṗ 

 

פֿ ︣ אל צּ

ḭ פּ ︡ḭ אל

Ḯ ḭֿפ לּ

ḭ ︡ פֿ

אל ḭ נּ

פּ אל ךּ Ḯ 

ךּוֹ ︡ḭ פּ

︣ כֿ ךּוֹ אל

ḭ פֿ ḭ אל Ḯ

︡ שּ טּ ḭ

ḭֿפ ḱ ḱ

ṕלּ Ṗֿכ

צּ קּ Ḯ 

ṕ ṇ )

︡ ︣Ḯ

אל Ḯ 

פּ פֿ ṇ ḭ

︡ḭֿפ ḭ פּ

Ḯלּ

פּ ḱ ḭ ḭ

אל Ḯ ︡ אל ḱ

︡ḭ פּ אל

1,500ṹ אל

Ḯ 

פֿ ṕ פֿ ḭ Ṗ אל

︣ ḭ אל

נּ פֿ ṕ Ṗ

︣ ︣ טּ Ḯ

︣ כֿ ḭ

צּ Ḯ 

ṇ  

 

 

 

 

 

 

 

 

  

 

 

 

 
 

Ḳ ṕ Ṗ Ḳ ṕ Ṗ 

  

           

ểḰ ḱ

צּ

 

 6 

שּ  Ḯךּ

︡ ︡

ḭשּ כֿךּ

פּ ḭ שּ ךּ Ḯ 

Ẉ 

ḭ ︡ḭ צּ ךּ

Ḯךּ

טּ ḭצּ

 Ḯךּ

Ẇ 

︡ ךּ ḭצּ

צּ

טּ כֿ ︣ צּ

שּ ︣ Ḯ

צּ  Ḯלּ

ẍ 

︡ ךּ ḭצּ

טּ כֿ ḭ

צּ טּ ḭ

צּ טּ ḭ

צּ  Ḯלּ

Ẇ 

אל טּ ḭצּ

צּ Ḯךּ ḭ ︡

צּ ḮỄ

︣ ḭ צּ

שּ ḭ שּ Ḯ 

Ẇ 

 

 

 

3 

26 Ṍ ệ צּ

137ḭּל

ṇ ṕ

150t/ Ṍ250t/ Ṗ

40 צּ ṕ ṇ Ṗ

טּ ḭ צּ  Ḯךּ

Ẉ 

26 Ṍ ệ צּ

3צּ ḭּל

ṇ ṕ

150t/ Ṍ250t/ Ṗ 1

טּ ḭ צּ  Ḯךּ

ẍ 

26 Ṍ ệ צּ

 Ḯךּ

ú 

26 Ṍ ệ צּ

צּ 11 ḭּל

ṇ ṕ

150t/ Ṍ250t/ Ṗ 5

טּ ḭ צּ  Ḯךּ

Ẇ 

26 Ṍ ệ צּ

5צּ ḭּל

ṇ ṕ

150t/ Ṍ250t/ Ṗ ḭשּ

צּ  Ḯךּ

ẍ 

פֿ  

 
3 

פּ ḭ ḭ

לּ ḭ פֿךּ ףּ

ךּ קּ

טּ Ḯ פֿ

ךּ קּ

טּ Ḯ 

Ẇ 

︡ צּ

Ḯ︡ ︡פּ צּ

ךּ

︡ ךּ Ḯ ḭ ṕ ṇ

Ṗ ︡ ︣

ḭֿפ ḭ ︣

צּ שּקּ ︣ Ḯ 

Ẇ 

︢ טּ

ḭצּ אל

︡ ךּ ︣ פֿ

 Ḯ Ẇךּ

וֹ שּ

Ḯ פֿ ךּ

ḭ ṇ ︣

קּ וֹ כֿ שּ

טּ Ḯ 

Ẉ 

ךּ ︡

צּאל

פֿ ךּ

טּ Ḯ ︡ צּ

ךּ ḭ צּ

︢  Ḯךּ︣

Ẇ 

 

 

 

3 

︣ כֿ פֿךּ

טּ ḭצּ צּ שּ

︡ Ḯ 
ẍ 

︡ צּ

טּ ḭ פֿךּ

טּ ḭצּ צּ שּ ︡

Ḯ 

ẍ 

︢ טּ

ḭ ︣ כֿ

 Ḯךּ
ẍ 

︢

︡ פֿ ︡ ףּ ḭ וֹ

︢  Ḯךּ
Ẉ 

︣ כֿ פֿךּ

טּ ḭצּ צּ שּ

︡ Ḯ 
ẍ 

 
3 

ṇ ṇּצ שּ

קּ Ḯ Ẉ 

ṇ ṇּצ שּ

טּ קּ  Ḯ ẍ  ẍ  ẍךּ

ṇ ṇּצ צּךּ

קּ Ḯ Ẇ 

 

 

 

 

 

↔╖  

 

 

 

 

 

 

 

 

ệṨ3 ֿפ  
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 ṕ ṇ Ṗ ṕ Ṗ ṧ  ṕ Ṗ 
ṧ 

ṕ ṇ Ṗ 

ỄḰ

ḱ

︣

 

ṇ  
6 

צּ טּ Ḯ 

Ẇ 

צּ טּ Ḯ ︡ḭ

פֿ

ḭוֹ ︡ צּ טּצּ

Ḯ 

ẍ 

︢ טּ

ḭצּ ︣

︣ ṇ קּ

 Ḯךּ

ẍ 

צּ טּ Ḯ 

Ẇ 

צּ

ḭצּ

ṕ ṇ Ṗḱ ṕ

Ṗ Ḯ 

Ẇ 

ṇ 
3 

פֿ ể ︣

ḭ

Ḯṕךּאל 150kWh/tẑ1Ṗ Ẉ  Ẉ 

צּ

ḭֿפ ể ︣

ḭ

Ḯṕךּקּ 299 kWh/tḭ

316kWh/tẑ1Ṗ 

ẍ 

פֿ ể ︣

ḭ קּ

Ḯṕךּ 326kWh/tẑ1Ṗ ẍ 

ḭצּ צּ

Ḯ 

 

Ẇ 

 
6 

CO2 ךּ ︣ ḭצּ

כֿלּ CO2 צּ

טּ Ḯ 
Ẇ  Ẇ 

כֿלּ CO2 צּ טּ

ḭצּ CO2 לּ

צּ טּ

ḭ CO2ּצ ︣ Ḯ 

ẍ 

כֿלּ CO2 צּ

טּ ḭצּ לּ CO2

︡ ṇ ︣

כֿ ḭ CO2ּצ ︣ Ḯ 

ẍ 

צּ

ḭ ṕ ṇ Ṗḱ

ṕ Ṗ CO2

צּ טּ Ḯ 

Ẇ 

 

 
3 

פּ צּ ḭצּ

︡ ףּ  Ḯךּ
ẍ 

צּ

Ḯ 
Ẇ 

ḭשּ

︡ קּ Ḯ 
Ẉ  Ẉ 

︡ קּ

Ḯ 
Ẇ 

ễḰ

︡

 

 

 
3 

ḭ

ךּ︡

Ḯ 
Ẉ 

ḭ טּ פֿ

וֹ ḭצּךּ︣

Ḯ 

Ẉ 

︢ טּ

ḭצּ ךּ

Ḯ 

Ẉ 

︣ כֿ

ṇ NOX צּ

אל ḭצּ

Ḯ 

Ẉ 

ṕ ṇ Ṗḱ ṕ

Ṗ ︢Ḯ 
Ẉ 

 3 

ḭ

︡ ︡ )Ḯךּ 1.3

Ṍ1.7 Ṗ Ẇ  Ẇ 

ḭ נּ

צּ שּקּ ︣

Ḯ ẍ 

צּ כֿ פּ

︡שּ

לּ Ḯךּ

( 1.3 ) 

Ẇ 

פֿוֹ

צּ ︣ ( 2 )

ḭ

︣ ṕ

ṇ Ṗ Ḯ 

Ẇ 

 3 

ḭ פֿ

︡ ︡ḭ

︡ ḭ פּ ︣

Ḯṕ

ḮṖ 

Ẉ  Ẉ  Ẉ  Ẉ 

ṧ ḭ

פֿ פֿ

לּ ḭ צּ

︣ Ḯ 

Ẇ 

 3 

ḭ

שּ︡

צּ

ḭךּ צּ

Ḯֿפ

צּ Ḯ 

Ẉ  Ẉ 

︢ טּ ḭצּ נּ

צּ

Ḯ 
Ẇ 

︣ כֿ

פּ צּ שּ Ḯ 

Ẇ 

ךּףּ ︣ ḭ

צּ

שּ Ḯ 
Ẇ 

קּ 3   Ḯ Ẉ  Ẉ  Ẉ  Ẉ  Ẉךּ

 3 ḭ Ḯ Ẇ  Ẇ 
צּ קּ

 Ḯךּ
Ẉ  Ẉ 

אל ︣ ḭ

︢ Ḯ 
Ẇ 

ỆḰ

︡ ḭ

︣

 

ṇ  

ễ 

טּ

ךּ ḭ

ṇ  Ḯךּ
ẑ
ṡ ṇṢ  

Ẉ  Ẉ 

טּ

שּ ḭ

ṇ שּ

Ḯẑṡ ṇṢ  

Ẇ 

טּ ṧ

שּ

ḭ ṇ

שּ Ḯẑṡ ṇṢ  

ẍ 

טּ

שּ ḭ

ṇ

שּ Ḯ 

Ẇ 

 
ễ 

ԍԃ֑ԃ צּ

צּ  Ẇ  Ẇ  Ẇ  Ẇ 
ԍԃ֑ԃ צּ

צּ Ḯ

ḱ קּ Ḯ 

Ẉ 

 

 
3 23.7ỲỄ/ ṕỹ/ Ṗẑ1 Ẉ  Ẉ 

39.4ỲỄ/ ṕỹ/ Ṗ 

ṕ Ṗẑ1 
ẍ 36.0ỲỄ/ ṕỹ/ Ṗẑ1 Ẇ 

Ễ נּ

צּ Ḯ 
ẍ 
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 ṕ ṇ Ṗ ṕ Ṗ ṧ  ṕ Ṗ 
ṧ 

ṕ ṇ Ṗ 

ệḰ אל

ךּ  

 6 

︡ ṇ ṇ ṇ

︣ ךּ

ḭצּ ṇ ṇּצ ḭשּ

צּ Ḯשּ ︡

ṇ

︡ Ḯ 

Ẉ 

︡ ṇ ṇ ṇ

ḭ ︡

פּ ḭצּ ṇ ṇ

ךּ ︡

צּ Ḯשּ ︡

ṇ

︡ ṇ ︡

︡ Ḯ 

Ẉ 

צּ ︣ כֿ

צּ שּ Ḯ ︡ ṇ

ṇ ṇ ḭ ︡

פּ Ḯ ︡

ṇ פּ ︡ Ḯ 

Ẇ 

︡ ṇ ṇ ṇ

︣ ṇ

ךּ טּ ḭצּ

ṇ ṇּצ שּ צּ קּ

Ḯךּשּ ︡

ṇ

︡ Ḯ 

Ẉ 

ṕ ṇ Ṗḱ ṕ

Ṗ

ḭצּ

צּ ︣ Ḯ ︡

ṇ ṇ ṇ

︣ טּ Ḯ

︡

ṇ ︡ Ḯ 

Ẇ 

 

 
6 

ḱ +

ḭ ṕ Ṗ

ךּאל נּ Ḯ שּ

ṇ ṇ

ךּ אל ךּ Ḯ 

ךּ Ḯ צּ ךּ

טּ Ḯ 

︡ ṇ ṇ ṇ

︣

טּ Ḯ ︡

ṇ

︡ Ḯ 

Ẉ 

ḱ +

ḭ ṕ Ṗ

ךּאל נּ Ḯ 

צּ ḭשּ

שּ ṇ ṇ

ךּ אל ךּ צּ

פֿ

צּ  Ḯךּ︡

︡ ṇ ṇ ṇ

ḭ ︡

פּ Ḯ ︡

ṇ נּ

︡ Ḯ 

Ẇ 

ḱ

ḭ ḭשּ ṕ

Ṗ ḭצּךּ

ךּ נּ Ḯ 

︢ טּ ḭצּ

צּ

טּ כֿ פּ צּ שּ

נּ Ḯ 

︡ ṇ ṇ ṇ

ḭ ︡ פּ

Ḯ ︡

ṇ נּ

︡ Ḯ 

ẍ 

טּ

ךּ נּ

Ḯ ṕ ṇ Ṗḱ

ṕ Ṗ ḭ צּ

טּ ḭצּ צּ שּ

צּ טּ

כֿ פּ צּ שּ נּ

Ḯ 

︡ ṇ ṇ ṇ

︣ Ḯךּ

︡

ṇ ︡

Ḯ 

ẍ 

ṕ ṇ Ṗḱ ṕ

Ṗ

ḭצּ

צּ ︣ נּ Ḯ 

︢ טּ ḭצּ

נּ צּ

Ḯ ḭ

צּ טּ Ḯ 

︡ ṇ ṇ ṇ

︣ ṇ

Ḯךּ ︡

ṇ

︡ Ḯ 

Ẇ 

 3 

ṇ

︡ ףּ ḭ ṇ

Ễ

ể Ḯṕ ễ ể

ḮṖ 

Ẇ  Ẇ  Ẇ  Ẇ 

ḭ Ṅ Ễ

ể Ḯ Ẉ 

ṕ 78 Ṗ 65  56  42  54  53  

 

ṣ ṕ ṖṤ ḭṣ ṕ ṇ ṖṤ ךּ ︡ ףּ צּ ךּ ḭ CO צּ שּקּ טּצּ ḭ כֿךּ פּ שּקּ

טּצּ Ḯṣ ṧ Ṥ ṣ ṕ ṖṤ ḭ ︣ ḭ שּ צּ ︣ כֿ Ḯ 

ṣ ṧ Ṥ ḭỄ ︣ טּצּ ḭ ḭ Ḯ︡ צּ ḭ פֿ ḭ ︡ צּ ḭשּ ṇ

ṇּצ ḭשּ ךּ ṣ ṕ ṇ ṖṤ ︣ כֿ ︣ Ḯ 

ẈḲ ךּ ṕ6 ORễ ṖḭẆḲ ךּ ṕ4 ORỄ ṖḭẍḲ ṕỄךּ ORể ṖḭúḲ ṕ0ךּ Ṗ 

ẑể ṡ ḱ ṇ Ṣṕ2012 3   Ṗ  
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ṕỄṖ ṇ וֹףּ פֿ  

ệṨễ פֿ︣ ḭ ṇ וֹףּ פֿ

ḭṡ ṕ ṇ ṖṢ ︡ ︣Ḯ 

 

ỆḰ  

14 ︡ḭ 7 14

︡ ḭ ṇ ︡ ︣Ḯ 

ḭ ḱ אל ךּ ︡ ︣Ḯ 

ṥ Ṧ 

ṕỹṊ Ṗ 

Ṭ ė ė  

 

ṕểṖ  

ḭ וֹףּ 365 ︡ ︡

︣Ḯ 

ṥ Ṧ 

ṕỹṊ Ṗ 

Ẇ פֿ Ḳ  79,234ỹ/ ṕ Ṗ 

Ẇ פֿ Ḳ  52,669ỹ/    Ḳ  131,903ỹ/  

Ẇ פֿ       Ḳ   159ỹ/  ( ḭ ) 

Ẇ     Ḳ   2,290ỹ/  

Ẇ /Ḳ   7,867ỹ        אל  

פֿ  Ḳ  62,985ỹ/  

פֿ ṕ ṖḲ142,219ỹ/  

ṥ Ṧ  

וֹףּ טּ ṡ ṇ טּ ︡Ṣ  

Ḳ94,290ỹṊ ṕ 29Ṍ 3 Ṗ 

ẑ 4 5 פֿ ךּ טּצּ ḭ

29 פּ 3 ︣ Ḯ 

ṥ ṇ Ṧ 

142,219ỹṨ94,290ỹṬ47,929ỹ 

ṥ ṇ Ṧ 

ṕỹṊ Ṗ 

Ṭ47,929ṕỹṊ Ṗė 365ṕ Ṗ 

Ṭ131.31ṕỹṊ Ṗ 
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ṕỄṖ  

ḭ  365 ︡ ︡ ︣Ḯ ḭ

לּ ︡ḭ365ּפ

︡ כֿשּ ︡ ︣Ḯ 

ḭ ףּ ︡ ︣Ḯ 

     Ḳ30  

     Ḳ30ṕ15úỄ Ṗ 

      Ḳỉ  

︣    Ḳị ṕễ úễ Ṗ 

︣    Ḳị ṕễ úễ Ṗ 

         Ḳ85  

ṥ Ṧ 

 

Ṭ 365ṕ ṖṨ85ṕ Ṗ 

Ṭ 280ṕ Ṗ 

ṥ Ṧ 

 

Ṭ 280ṕ Ṗė 365ṕ Ṗ 

Ṭ 0.7671ὀ 0.767 

ṕễṖ  

ḭ ךּ ḭ צּ ︣

כֿ ︡ ︣Ḯ 

ṡ0.96Ṣ ︡ ︣Ḯ 

ṕỆṖ  

ḭ ḭ פּ אל ḭ ףּ

︣Ḯ 

ṥ Ṧ 

ṕỹṊ Ṗ 

Ṭ ė ė  

Ṭ131.31ṕỹṊ Ṗė 0.767ė0.96 

Ṭ178.33ṕỹṊ Ṗ 

ḭנּ ︣  

ṕ ︡ 10Ṿὀ 17.83ṕỹṊ ṖṖ ︡ ︣Ḯ 

ṥ Ṯ ṯṦ 

Ṯ ṯṕỹṊ Ṗ 

Ṭ178.33ṕỹṊ Ṗṧ17.83ṕỹṊ ṖṬ196.16ṕỹṊ Ṗὀ196ṕỹṊ Ṗ 
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ệḰ  

פֿ ךּ ḭ ṡ

ךּ ךּ Ṣṕ 15ṕ2003Ṗ 12 15 031215002Ṗ ךּףּ ṡ

︡ ḭ2 3 ︡ḭ ḭ ︣ ךּ ︣

כֿ Ṣ אל ךּ ︣Ḯ ḭףּ פֿ ḭ ףּ ︣Ḯ 

ệṨ4 ֿפ  

     

ṇ טּ ︡ 402t/ 134t/ú3  

ṇ 330t/ 165t/ú2  

פֿ ḭ ︡ 196ỹ/ אל ףּ ḭ 

ẆỄ  Ḳ 196ỹ/ Ṭ98ỹ/ úỄ  

Ẇễ  Ḳ 196ỹ/ Ṭ65.3ỹ/ úễ  

︣Ḯ 

ṕ Ṗ ךּ ḭ ṇ ḭ ︡ נּלּ

ḭ צּ קּ לּ ︣ טּצּ ︣Ḯ 

ṇ ḭ ḱ ︡ פֿ לּ ḭ ︡ḭỄ

︡ ︣ḮỄ ễ ḭ ︢ ︡

ệṨ5 ︡ ︣Ḯ 

ệṨ5 Ễ ễ  

 Ễ  ễ  

ṇ

 

ễ ḭể צּ ḭשּקּ

צּ שּאל צּ ךּ 1

צּ שּ ḭễ ḭ

ṇ שּ Ḯ 

Ễ ḭể צּ כֿךּאל פּ ḭ

צּ שּקּ צּ

ḭể צּ שּ ḭ

ṇ שּ Ḯ 

ṥẆṦ ṥẆṦ 

פֿ  

ễ ︣ שּ

Ḯ 

צּ Ḯ 

ṥẍṦ ṥẆṦ 

 

ễ פֿ︡

ḭ צּ ểךּ

נּ Ễ צּ ︣ Ḯ 

3 Ễ צּ קּ ḭֿפ

ḭ

צּ ểךּ כֿ︣ צּ קּ

Ḯ 

ṥẍṦ ṥẆṦ 

 

ễ Ḯ Ễ ︡ 1.5צּ

כֿ פּ ḭ ︣ Ḯ 

ṥẆṦ ṥẍṦ 

ṕ

Ṗ 

ḭể

ḭễ צּ

 Ḯךּקּ

ḭỄ

ḭỄ

צּ  Ḯךּאל

ṥẍṦ ṥẆṦ 
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ễ ךּ ḭCO2

 Ḯךּ

2 ךּ ḭCO2

 Ḯךּ

ṥẆṦ ṥẍṦ 

ṇ

 

Ễ צּ צּ

טּ Ḯ 

ễ ḭ צּ שּקּ Ḯ 

ṥẆṦ ṥẍṦ 

 
ễ Ḯ 

Ễ ︡ 1.5צּ

כֿ פּ ḭ ︣ Ḯ 

ṥẆṦ ṥẍṦ 

 

ṕ Ṗ ḭễ

שּ Ḯ ךּ

Ễ לּ ḭ ễ

Ỉ Ḯ 

ṕ Ṗ ḭ ︡

ךּ ḭ צּ ︣ ḭ

שּ Ḯ ךּ

ễ לּ ḭỄ

1.5 צּ  

ṥẆṦ ṥẍṦ 

 ṕẆḲ6ḭẍḲ3Ṗ ṕẆḲ4ḭẍḲ5Ṗ 

 

ệṨ5 ︡ ףּ ︣Ḯṡ ṇ Ṣ ךּ ḭỄ

ễ צּ נּ ︣Ḯ ךּ ḭễ

ḭể Ễ צּ טּ כֿ פּ ṡֿפ Ṣḭṡ Ṣḭṡ

ṕ ṖṢ ךּ ḭצּ︣ ︣ צּ שּ Ễ ḭ

ṡ Ṣḭṡ Ṣḭṡ ṇ Ṣḭṡ Ṣḭṡ Ṣ שּ

︡ Ḯ כֿ פּ ḭ וֹףּ Ễ ︡ ︣Ḯ 

ḭ ṇ ṕ150ỹ/ Ṍ250ỹ/ ḭ 25 Ṗ

ךּ ḭ 4 ṕ  ồớṖ ḭỄ 97Ṿצּ

ךּ ︣Ḯ 
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ỈḰ אל ṕ Ṗ 

︣ אל ךּ לּ צּ נּ ︣Ḯ 

ệṨ6 אל  

 ︣   אל

ṕ ṇ Ṗ 
ḭ  ḭ ḭ  

  

ṕ Ṗ 
 ḭ ḭ  

  

ṧ  

  

 ṇ ṇ  

ḭ  ḭ ḭ  

 

  

  

 ḭ ḭ  

ṧ

ṕ ṇ Ṗ 

ḭ  ḭ ḭ  

  

 

ḭ ṇּפ ︣ צּ ︣

ךּ ︣Ḯ 

ṕ 4 8 Ṗ ḭ

ḭ ệṨ7 ︣ ףּ ︣Ḯ ︡ ḭצּ︣ צּ ︡ ףּ ḭ

קּךּ ︣Ḯ 

ệṨ7  

  

 

 

ṕhaṖ 

 

ṕ ỲễṖ 

 

ṕ ỲễṖ 

 
 

 
203 3,100 47 

 
 

 
113 1,600 18 

 
 

 
88 1,500 198 

 
 

 
95 1,400 639 

ṕ Ṗ ṇ 2024 

ẑ ḭ ễ אלצּ ףּ ḭ ḱ צּ אל ḭ ︡ ḭ

ễ ṕ Ṗ צּ ךּ Ḯ 
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Ỉ   

ểḰ  

ṕểṖ  

ךּ ṕ ︢ךּ ḭ ḭ ḭ Ṗḭ

ךּ ḭ ḭ

︣ טּצּ ︣Ḯ ṇ טּ כֿ ḭ

טּ כֿ פּ ḭ ︣

ṕ ṡ Ṣ ḮṖלּךּ Ệ ệṡ

Ṣṕ ṡ Ṣ ḮṖלּךּ פֿ (

ṡ Ṣ (Ḯלּךּ ︣ טּצּ ︣Ḯ 

 

ểṖ ךּ  

ṕ Ṗ  

ḭ ךּףּ פֿ

ךּ ︣Ḯ 6-1 ︡ ︣Ḯ 

6-1  

 (ppm) 

 

 450  

 700  

 250  

ṕỆ N Ṋử Ṗ 250  

 

ṇ ︣ ṇ טּ ḭ

ḭ טּ ḭ ḭṥ

250ppm Ṧּצ אל ︣Ḯ 

 

ṕ Ṗ  

ḭ ךּףּ Ỗ ṕ ךּ

ḭ פֿ אל ︣ḮỖ צּ ךּאל צּ ךּ︡

︣ḮṖ פּ אל שּ

ךּ ︣Ḯ 

וֹףּ Ỗ 6-2 ︡ ︣Ḯ 
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6-2 Ỗ  

Ỗ   

1.17 

ṕ ḭ ḭ ḭ ḭ Ṗḭ ḭ ḭ ḭ

ḭ ṕ ḭ ḭ ḭ ḭ ḭ ḭ

ḭ ḭ ḮṖḭשּ ṕ ḭ ḭ ḭ ḭ ḭ ḭ

ḭ ḭ ḭ ḭ  ḮṖשּ

3.0 ṕ ḭ ḭ Ṗ 

1.75 
ṕ ḭ ḭ ḭ Ṗḭשּ ḭ ḭ

ḭ ḭ ḭ  

8.76 ḭ ṕ ḮṖḭשּ  

14.5 
ṕ ḮṖḭשּ ṕ ḮṖḭשּ ḭ ḭ

ḭ ṕ ḭ Ṗ 

17.5  

אל Ỗ ḭṥ1.75Ṧ ︣Ḯ ḭ ךּ

אל ︣Ḯ 

ỶṬỖú10-3úHe2 

ỶḲ ṕNm3ṊửṖ 

ỖḲ פֿ ṕṬ1.75Ṗ 

HeḲ אל ṕאל ṧ ṖṕỲṖ 

 

 ṕ Ṗ ︢ךּ  

︢ךּ ḭ ךּףּ פֿ

ךּ ︣Ḯ ︢ךּ 6-3 ︡ ︣Ḯ ︣ ṕ

ṡ Ṣ ḮṖלּךּ ︡ ︣Ḯ 

 

︢ךּ 6-3  

 
ể  

 

 

ṕỬṊNm3Ṗ 

 

 ṕỬṊNm3Ṗ 

 

 

ỆỹṊử  0.04 0.5צּ 

ḭפּ

50צּ Ṋử

צּ

0.5  

0.15  
ỄṌỆỹṊử  0.08  

ỄỹṊử ẑ 0.15  

 

ṇ 4ỹṊử ṕ 196ỹ/ ḭ1 98ỹ/ ė

24h=4.1ỹ/ửṖ כֿ פּ ḭ ︢ךּ ṥ0.04ỬṊNm3 Ṧּצ אל

︣Ḯ  
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ṕ Ṗ  

ḭ ךּףּ ṥ700ṊNm3 Ṧּצ אל ︣Ḯ

כֿ ṥ430ppmṦ ︡ ︣Ḯ 

 

ỄṖ  

ḭ ךּףּ פֿ ךּ

︣Ḯ 6-4 ︡ ︣Ḯ 

 

6-4  

 
ṕ Ṗ 

ṕ ṊNm3Ṗ 

 
Ễצּ

200kgṊửצּ  
30  

 

30ṕ2018Ṗ Ệ ể אל פֿ ḭ צּ אל

כֿ פּ ḭ ṥ30ṊNm3 Ṧּצ אל ︣Ḯ 

 

ễṖ  

ḭ ךּףּ

פֿ ךּ ︣Ḯ 6-5 ︡ ︣Ḯ 

 

6-5  

 
 

ṕ Ṗ 

 

ṕng-TEQ/ Nm3Ṗ 

 

צּ 0.5

צּ 50kg

Ṋử  

ỆỹṊử  0.1  

ỄṌỆỹṊử  ể  

ỄỹṊử  ệ  

ṇ 4ỹṊử כֿ פּ ḭ

ṥ0.1ng-TEQṊNm3 Ṧּצ אל ︣Ḯ 

 

ỆṖ  

ḭֿפ

ךּףּ ךּ ︣Ḯ 6-6 ︡ ︣Ḯ 
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6-6  

ṋ     

פֿ

 

30ppm  12Ṿ 4  

100ppm 
100ppm נּ

ṇ אל ךּ לּ  

 100ppm  
12Ṿ 1  

ṕ 251Ṗ  

 

 

ṕỄṖ  

26ṕ2014Ṗ ︡ 150Ṍ250ỹṊ פֿ

וֹףּ 6-7 ︡ ︣Ḯ ḭףּ

ךּ ḭ ṇ ṇ ḭךּ צּ פּ ךּ

ךּ ḭ ︡ ︡ ךּ ︣Ḯ ︡ ︣Ḯ 
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וֹףּ 6-7

 

  

︢ךּ

(tṊ ) ppm ppm Ử/Nm3 ppm ͫỬ/Nm3 ngTEQ/ Nm 3 ppm

1 2014 150 50 20 0.01 50 ṇ 0.05 30

2 2014 ︡ 150 50 10 0.01 10 ṇ 0.1 ṇ

3 2015 ︡ 150 50 20 0.01 50 ṇ 0.05 30

4 2015 ︡ 200 70 50 0.02 50 ṇ 0.1 ṇ

5 2015 ︡ 245 50 10 0.005 10 ṇ 0.05 30

6 2015 160 50 30 0.01 40 50 0.05 30

7 2016 150 20 10 0.005 10 50 0.01 100

8 2016 ︡ 175 50 30 0.01 50 30 0.05 ṇ

9 2016 ︡ 175 50 30 0.01 50 30 0.05 ṇ

10 2016 190 70 30 0.02 50 ṇ 0.1 ṇ

11 2016 228 20 10 0.005 10 50 0.01 ṇ

12 2016 ︡ 250 50 20 0.01 40 30 0.01 ṇ

13 2017 170 100 49 0.01 49 ṇ 0.05 30

14 2017 ︡ 174 50 20 0.01 30 30 0.1 30

15 2017 ︡ 198 30 10 0.01 10 30 0.01 ṇ

16 2017 ︡ 215 50 30 0.01 30 ṇ 0.1 30

17 2018 150 50 25 0.01 25 ṇ 0.1 30

18 2018 160 50 20 0.01 40 30 0.05 ṇ

19 2018 160 50 10 0.01 15 30 0.1 30

20 2018 ︡ 200 50 40 0.01 40 30 0.01 ṇ

21 2018 ︡ 240 50 50 0.01 40 30 0.05 30

22 2020 ︡ 172 100 30 0.01 30 ṇ 0.05 30

23 2020 185 30 20 0.02 40 30 0.10 30

24 2020 230 45 25 0.005 45 30 0.03 25

25 2020 ḱ ḱ 236 125 45 0.02 150 50 0.5 10

26 2021 ︡ 168 20 10 0.01 10 30 0.05 ṇ

27 2021 196 100 50 0.01 50 30 0.10 ṇ

28 2021
ṕ Ṗ

ể

ṕ Ṗ

200 100 20 0.01 30 30 0.05 30

29 2021 ︡ 223 50 20 0.01 40 30 0.05 30

30 2021 ︡ 226 20 10 0.005 10 30 0.01 30

31 2022 ︡ 155 50 30 0.01 30 30 0.1 30

32 2022 ︡ 180 50 30 0.01 50 30 0.05 30

33 2022 ︡ 197 25 10 0.01 10 30 0.01 ṇ

34 2022 210 45 15 0.01 25 30 0.1 ṇ

35 2022 ︡ 210 50 20 0.01 50 25 0.05 30

36 2022 ︡ 287 30 20 0.02 20 30 0.01 ṇ

37 2022 ︡ 203 50 20 0.01 30 30 0.05 30

38 2022 ︡ 152 50 30 0.01 50 30 0.10 30

39 2022 ︡ 169 100 50 0.01 50 30 0.05 30

40 2023 ︡ 209 100 50 0.01 50 30 0.05 30

41 2023 156 50 20 0.01 20 30 0.05 30

42 2023 ḱ 156 100 40 0.01 50 30 0.05 30

42 42 42 42 42 32 42 27

287 125 50 0.02 150 50 0.50 100

150 20 10 0.005 10 25 0.01 10

187.5 50 20 0.01 40 30 0.05 30

150 50 20 0.01 50 30 0.05 30

5 22 12 32 13 27 20 24

ṕ Ṗ ṇ 2023 ṕ Ṗḭ ḱ ṇ ṇ ṇ ṇ
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ṕễṖ ṇ  

ṇ ḭ ṇ טּ ︡ ḭ

ḭנּ ︡ḭ

ךּ︡ ︡ ︣Ḯ ṇ 6-8 ︡ ︣Ḯ 

 

6-8 ṇ  

ẑể אל  
ẑỄ  

 

ỄḰ ḱ  

ṕểṖ ︣  

ṇּפ ︣ ḭ ךּףּ ḭ

︣ טּצּ ︣Ḯ 

ḭ ךּ ︣Ḯ

6-9 ︡ ︣Ḯ 

6-9  

 

 

 

 

 

ṕ8Ḳ00Ṍ18Ḳ00Ṗ 

( ) 

 

ṕ6Ḳ00Ṍ8Ḳ00Ṗ 

 

ṕ18Ḳ00Ṍ22Ḳ00Ṗ 

( ) 

 

ṕ22Ḳ00Ṍ6Ḳ00Ṗ 

( ) 

1  50 45 40 

2  60 50 45 

3  65 60 50 

4  70 70 60 

  

 ṇ טּ ︡ ṇ 

שּ 

 

 
ṇ

שּ

 

 

ṕppmṖ 250  50  250  50  

ṕppmṖ 
K  

1.75  
10  

K  

1.75 ẑể 
10  

︢ךּ  ṕỬ/ộ Ṗ 0.04  0.01  0.04  0.01  

 ṕmg/ộ Ṗ 

ṕppmṖ   

700  

(430 ) 

16  

ṕ10 Ṗ 

700  

(430 ) 

16  

ṕ10 Ṗ 

  ṕßg/ộ Ṗ Ṩ Ṩ 30  30  

ṕng-TEQ/ộ Ṗ 0.1  0.05  0.1  0.05  

ṕppmṖ 100 ẑỄ 30  100 ẑỄ 30  
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ṕỄṖ ṇ ︣  

ṇ 6-10 ︡ ︣Ḯ 

ṇ טּ ︡ ︡ ףּ 4 ︡ ︣Ḯ ḭףּ

︣ טּ ḭצּ ︡ ṣ 4

Ṥ ︡ ︣Ḯ 

 

6-10 ṇ  

 
ṇ טּ ︡ 

ṕ Ṗ 

ṇ 

ṕ Ṗ 

 ṕ8Ḳ00Ṍ18Ḳ00Ṗ 70 70 

  ṕ6Ḳ00Ṍ8Ḳ00Ṗ 

  ṕ18Ḳ00Ṍ22Ḳ00Ṗ 
70 70 

 ṕ22Ḳ00Ṍ6Ḳ00Ṗ 60 60 

 

ṕễṖ ︣  

ṇּפ ︣ ḭ ךּףּ ḭ

︣ טּצּ ︣Ḯ ḭ

ךּ ︣Ḯ 6-11 ︡ ︣Ḯ 

 

6-11  

 

 

 

ṕ8Ḳ00Ṍ19Ḳ00Ṗ 

( ) 

 

ṕ19Ḳ00Ṍ8Ḳ00Ṗ 

( ) 

1  60 55 

2  65 60 

 

ṕỆṖ ṇ ︣  

ṇ 6-12 ︡ ︣Ḯ 

ṇ טּ ︡ טּ Ễ ︡ ︣Ḯ ḭףּ

︣ טּ ḭצּ ︡ ṣ Ễ Ṥ

︡ ︣Ḯ 

 

6-12 ṇ  

 
ṇ טּ ︡ 

ṕ Ṗ 

ṇ 

ṕ Ṗ 

ṕ8Ḳ00Ṍ19Ḳ00Ṗ 65 65 

ṕ19Ḳ00Ṍ8Ḳ00Ṗ 60 60 
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ễḰ  

ṕểṖ  

ṇּפ ︣ ḭ

︣ טּצּ ︣Ḯ 

 

ểṖ וֹףּ  

וֹףּ ḭ ︡ 22 צּ אל

ךּ ︣Ḯ וֹףּ 6-13 ︡ ︣Ḯ 

 

6-13 ṕ Ṗ 

 

 

 

ṕppmṖ 

 

ṕppmṖ 

  

  ểṌệ ệ ể 

 0.002 Ṍ0.01  0.01  0.002  

 0.02 Ṍ0.2  0.2  0.02  

 0.01 Ṍ0.2  0.2  0.01  

 0.005 Ṍ0.07  0.07  0.005  

 0.009 Ṍ0.1  0.1  0.009  

 0.05 Ṍ0.5  0.5  0.05  

 0.05 Ṍ0.5  0.5  0.05  

 0.009 Ṍ0.08  0.08  0.009  

 0.02 Ṍ0.2  0.2  0.02  

 0.009 Ṍ0.05  0.05  0.009  

 0.003 Ṍ0.01  0.01  0.003  

ṇ   0.9Ṍ20  20  0.9  

   ễṌ20  20  ễ 

   ểṌỈ Ỉ ể 

  10Ṍ60  60  10  

  0.4ṌỄ Ễ 0.4  

   ểṌệ ệ ể 

 0.03 Ṍ0.2  0.2  0.03  

  0.001 Ṍ0.006  0.006  0.001  

 0.0009 Ṍ0.004  0.004  0.0009  

 0.001 Ṍ0.01  0.01  0.001  
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ỄṖ וֹףּ  

וֹףּ ḭ ︡ 13 צּ אל

ךּ ︣Ḯ וֹףּ 6-14 ︡ ︣Ḯ 

 

6-14 ṕ Ṗ 

 
Cm  

ṕp p mṖ 
 

 ể 
וֹףּ ḭ ︡ḭ

︡ḭ אל

︣Ḯ 

Ỷ Ḳ ṕ ộṊửṖӸӸӸṕ Ṗ 

ỶṬ0.108úHe2úCm 

He Ḳ אל  ṕỲṖאל

Cm Ḳ ֿפ  

   ṕppmṖ 

Ho Ḳ אלṕỲṖ 

ỡ Ḳ ṕỲṊỸṖ 

HeṬHoṧ0.65HmṧHt 

HmṬ
 0.795úỜúỡ

1ṧ ςȢυψṊỡ
 

HtṬ2.01ú10
-3
úỜú ởṨ 288ú 2.30logổ+

ể

ổ
Ṩể  

ổṬ
ể

Ờúỡ

ú  1,460Ṩ 296ú
ỡ

ởṨ 288
ṧể 

Ờ  Ḳ 15ṹּוֹף ṕ ṊỸṖ 

ở  Ḳ         ṕỖṖ 

 

 0.02  

 0.005  

 0.05  

 0.009  

 0.02  

 0.009  

 0.003  

Ṩ  0.9  

 ễ 

 ể 

 10  

 ể 
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ṕỄṖ ṇ טּ ︡  

ṇ טּ ︡ וֹףּ 6-15 ︡

︣Ḯ ṇ טּ ︡ ︡ ḭצּ︣ ︡ ךּ

︣Ḯ 

 

6-15 ṇ טּ ︡ ṕ Ṗ 

 ṕppmṖ ṕppmṖ 

 ệ ể 

 0.01  0.002  

 0.2  0.02  

 0.2  0.01  

 0.07  0.005  

 0.1  0.009  

 0.5  0.05  

 0.5  0.05  

 0.08  0.009  

 0.2  0.02  

 0.05  0.009  

 0.01  0.003  

ṇ  20  0.9  

 20  ễ 

 Ỉ ể 

 60  10  

 Ễ 0.4  

 ệ ể 

 0.2  0.03  

 0.006  0.001  

 0.004  0.0009  

 0.01  0.001  

 

ṕễṖ ṇ  

ṇ ḭ ךּ ףּ

וֹ ︡ ︣ṕ 6-13ḭ 6-14 ṖḮ ḭףּ ︡

ḭצּ︣ ︡ ṣ וֹףּ Ṥ ︡

︣Ḯ 
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ỆḰ  

ṕểṖ  

פֿ פּ אל ḭ

︣ טּצּ ︣Ḯּ︡פ

︡ḭ ṇ ḭ ︡ ףּ ︡ כֿךּ פּ

אל Ḯ 

 

ṕỄṖ ṇ  

ṇ ḭ צּ אל ︡ פḭֿצּ︣

︣ פֿ ︡ḭ ḭ

︡ ︣ ︣Ḯ 

6-16 ︡ ︣Ḯ 
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6-16 ṕ Ṗ 

ṕ פּ Ṗ 

 

  

30 

0.03 0.03

0.1 0.1

0.005 0.005

0.003 0.003

0.1 0.1

0.1 0.1

0.2 0.2

0.02 0.02

0.04 0.04

1 1

0.4 0.4

3 3

0.06 0.06

0.02 0.02

0.06 0.06

0.03 0.03

0.2 0.2

0.1 0.1

0.1 0.1

8  [15]

0.5

10

5 5

3 3

2 2

2 2

10 10

10 10

600 600

600 600

5 5

30 30

240 240

32 32

45

220

   

╩ ⇔≡™╢

m3/ ╩ ⇔≡™⌂™

50 30 50

n

1. │  ♄▬○◐◦fi pg-TEQ/L    ϴ    ▬○fi pH ⌂⇔    mg/L  ≢∆⁹

2.  │⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ה ⌐ ╢ ≢∆⁹  [ ] │⁸ ⌐ ╢ ≢∆⁹

3.          │⁸ ─ ╩ ⇔⁸ ─ ⅜↓─ ⌐ ⇔⌂™ ⁸ ∟⌐ ↕╣╢↓≤⅜№╡╕∆ 12 ─2 ⁹

4.          │⁸ ─ ⌐ ╢ ╩ ⇔⁸ ─ ⅜↓─ ⌐ ⇔⌂™ ⁸ ─ ⌂≥╩⇔⌂↑╣┌⌂╡╕∑╪ 9 ─2 ┘9 ─3 ⁹

5. β2  ⌐╟╡⁸  7  6  30 ╕≢ ⅜ ↕╣╢ ⅜№╡╕∆⁹

6. β3  ⌐╟╡⁸  6  12  10 ╕≢ ⅜ ↕╣╢ ⅜№╡╕∆⁹

7. β4  ⌐╟╡⁸  9  3  31 ╕≢ ⅜ ↕╣╢ ⅜№╡╕∆⁹

8.₈♄▬○◐◦fi ₉⌐ ╢ │⁸♄▬○◐◦fi  2  2 ─ ⌐╟╢ ╩ ∆╢ ⌐ ↕╣╕∆⁹
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ệḰ אל  

ṕểṖ  

︢ךּ ḭ

︣ טּצּ ︣Ḯ 

6-17 ︡ ︣Ḯ ︡ שּ

6-18 ︡ ︣Ḯ טּ כֿ פּ ḭ

שּ ︣ טּצּ ︣Ḯ 

 

6-17  

  

 

אל  כֿךּ  

 0.005Ṋỗ  

 0.09Ṋỗ  

 0.3Ṋỗ  

 1.5Ṋỗ  

 0.3Ṋỗ  

 0.3Ṋỗ  

1.4-  0.5Ṋỗ  

 

 
 

︢ךּ  
ễng-TEQṊỬ  

צּנּ  

 

6-18 ︡ שּ  

   

פֿ  
10Ṿ  

5Ṿ  

פֿ  ỉṾ  

  



85 

ṕỄṖ ṇ טּ ︡  

ṇ טּ ︡ ︢ךּ

6-19 ︡ ︣Ḯ ṇ ḭ

צּ שּ︡ ︣Ḯ 

 

6-19  

  

 

אל  כֿךּ  

 0.005Ṋỗ  

 0.09Ṋỗ  

 0.3Ṋỗ  

 0.5Ṋỗ ẑ 

 0.3Ṋỗ  

 0.3Ṋỗ  

1.4-  0.5Ṋỗ  

 

 
 

︢ךּ  ︡ẑỄ 

צּנּ  ễng-TEQṊỬ  

ẑ ṇ  
ẑ2 14ṕ2002Ṗ ḭ ḭ לּ ḭ אל

 Ḯךּ
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ṕễṖ ṇ  

ṇ ︢ךּ

6-20 6-21 ︡ ︣Ḯ 

 

6-20  

  

 

אל  כֿךּ  

 0.005Ṋỗ  

 0.09Ṋỗ  

 0.3Ṋỗ  

 0.5Ṋỗ  

 0.3Ṋỗ  

 0.3Ṋỗ  

1.4-  0.5Ṋỗ  

 

 
 

︢ךּ  
ễng-TEQṊỬ  

צּנּ  

 

6-21 ︡ שּ  

 ︡ שּ  

צּנּ  5Ṿ  
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ỉ   

ểḰ  

ṕểṖ  

ṕ Ṗ ḭ ︡ אל ḭ

︡ אל ḱ בֿ ṇ ︡ ךּ ︣Ḯṡ

פֿ ṕ 30 3  ṖṢḭṡ ṇ

ṕ 3 4  ṖṢ ḭנּ

ḱ 7-ể ︡ ︣Ḯ 

לּ ḭֿפ ︢ ṇּפ

ṇ ḱ ︣ ︡ ḭ ễ צּ ︣Ḯֿכ ︡ḭ

ḱ ︡ ︣Ḯ 

 

שּ ︡ ︣ Ḳ  

שּ ︡ ︡ ṇ ︣ ︣ 

Ḳ  

︡ שּ ︣  

Ḳ ṇ  

 

7-ể ּל ṕ Ṗ 

ḱ   

 

 

︡שּקּ ︣

כֿ ḭ שּ קּ Ḯ 

 

︣ ︣

כֿ ḭ ︡ ︡

Ḯ 

 

 
︣ ︣ כֿ ḭ

צּ קּ Ḯ 

 

︣ ︣ כֿ ḭ

קּ

Ḯ 

ṇ

 

 

ḱ ︡ḭ ṇ ︣שּ כֿ

צּ ︣ Ḯ 

ṇ

 

ṇ פּ ṇ ︡

︡ḭ ︡ ︣ כֿ צּ ︣ Ḯ 

 
ṇ צּ שּ ḭ ṇ

צּ ︣שּקּ כֿ צּ ︣ Ḯ 
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צּ ︡ Ḯ

צּ ךּ ḭ ︡ ︡ḭ צּ נּ ךּ

︣ צּ פּ Ḯֿכ כֿ︣שּ

︡ḭ ︡ ︣ Ḯ 

ṇ

 

ṇ ḭ ṕ

Ṗ ︣ כֿ Ḯ ךּ

אל כֿ צּ ḭצּךּ צּ טּ

Ḯ ṇ ︣

ṇ ︣ Ḯ 

          ṕ Ṗ פֿ ṕ 30 3  Ṗ 

 

ṕỄṖ  

ểṖ ṇ  

ṇ ḭ ḭצּ︣ ︡ ︡ḭ

︣ כֿ צּ קּ ︣Ḯֿפ ︣ ṇ

7-1 ︡ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

7-1 ṇ  

 

ṇ ︡ ︣ ︣Ḯ

ḭ ṇ ḭ ṇ ︣ כֿ

︣Ḯ ︡ ṇ

︣ טּצּ ︣Ḯ ṇ פֿ פּ 150t/

200t/ ḭ ṇ 15.0%ṕ 1/3Ṗḭ19.0%

ṕ 1/2Ṗ ︣Ḯ  

                       

 

< >

Ḭ ṕ ḱ Ṗ

Ḭ

Ḭ

ṕ Ṗ

ḱ

ṕ ḱ Ṗ

Ḭ

< >

                       

 

< >

Ḭ ṕ ḱ Ṗ

Ḭ

Ḭ

ṕ Ṗ

ḱ

ṕ ḱ Ṗ

Ḭ

< >
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ỄṖ  

ṇ  

ṇ (Ṿ) (Ṿ) (Ṿ) ︡ ︣Ḯ 

ḭ ףּ ︣Ḯ 

ṥ Ṧ 

(Ṿ)= ú100(Ṿ)/ ṇ (ֿפ + ) 

Ṭṛ (kW)ú3,600(kJ/kWh)ú100(Ṿ)Ṝ 

ėṛֿפ (kJ/kg)ú(t/)ė24(h/)ú1,000 (kg/t) 

+ (kJ/kg)ú (kg/h)Ṝ 

ṥ Ṧ 

 (Ṿ)=( ú0.46ẑú100(Ṿ))/ ṇ(ֿפ + ) 

Ṭṛ (MJ/h)ú1,000(kJ/MJ)ú0.46ẑú100(Ṿ)Ṝ 

ėṛֿפ (kJ/kg)ú(t/)ė24(h/)ú1,000(kg/t) 

+ (kJ/kg)ú (kg/h)Ṝ 

ẑ0.46ḭ /  

ṇ  

ṇ ḭ ︢ 25Ṿצּ צּ ︣Ḯ 

ṥ Ṧ 

(Ṿ)= ( )/ ( )ú100 

 

 

ṇ ךּףּ ḭ ︣ ṇ צּ אל ︣Ḯ

︣ אל ︡ ︣Ḯ ḭףּ ṇ ךּ

ךּ ︡ ︣Ḯ 

Ẉֿפ Ḳ9,600ỰJ/kgṕ פֿ Ṗ 

Ẉ  Ḳ196t/ 

ṥ15Ṿ ︣ Ṧ 

3,267kWṬ 3,300kW 

Ṭṛ15Ṿú9,600ỰJ/kgú196ỹ/ ė24ử/ ú1,000Ṝėṛ3,600kJ/KWhú100ṾṜ 

ṥ19Ṿ ︣ Ṧ 

4,138kWṬ 4,200kW 

Ṭṛ19Ṿú9,600ỰJ/kgú196ỹ/ ė24ử/ ú1,000Ṝėṛ3,600kJ/KWhú100ṾṜ 

 

ḭ ṇ ︡ḭ ︡

︣ כֿ ︡ ︣Ḯ ףּ ︡ ṇ ḭ Ễ צּ

נּ ḭצּ︣ Ḳ Ṭ1Ḳ0.46 אל ḭ ︡

ḭ ︣ ︡ 2.17ṕểė0.46Ṗ ︣Ḯ 
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טּ  

140kWử/ỹẑ ︣  

140kWử/ỹú47,929ỹ/ Ṭ6,710,060ỰWh/  

Ṭ87.3ṾṕṬ47,929ỹ/280/196ỹ/ Ṗ     

1,143 ỰWṕṬ6,710,060ỰWh/ /280/24ử/0.873Ṗ 

 

ṥ15Ṿ Ṧ 

3,300kW-1,143ỰWṬ2,157ỰW 

ṥ19Ṿ Ṧ 

4,200kW-1,143ỰWṬ3,057ỰW 

 

ẑ
צּכֿכֿ ṕךּ  ṇṖ  

ṥ  ṇ Ṧ 

ṕỹ/ Ṗ 
ṇ ṕṾṖ 

1/3 1/2 

100  11.5 17.0 

100ḭ150  14.0 18.0 

150ḭ200  15.0 19.0 

200ḭ300  16.5 20.5 

300ḭ450  18.0 22.0 

450ḭ600  19.0 23.0 

600ḭ800  20.0 24.0 

800ḭ1000  21.0 25.0 

1000ḭ1400  22.0 26.0 

1400ḭ1800  23.0 27.0 

1800 24.0 28.0 

 

Ẇ ṇ Ṭ ṧ  

Ṭ ú0.46  0.46Ḳ Ṋ  

Ẇ ṇ 196ỹ/ ḭ 150t/200t/

ṇ צּ ︡ ︣Ḯ 
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נּ ךּ ךּ ︡ Ḯ ỉṇỄ

︡ ︣Ḯ 

 

7ṇỄ  

פֿ  78,000MJ/h A 
9,600ỰJ/ú196ỹ/ ė24ử/  

ú1,000ė1,000 

 

 

24,000MJ/ử 

ṕ Ṗ 

ḭ

ḭ

ḭ

ṇḭ ḭ

ṇ ḭ ḭ 

ḭ

ḭ ḭ ṇ

 

B 
ọṬAú0.3 

30Ṿ  

 54,000MJ/ử Ỏ ỎṬỌṨọ 

 

 לּ

ṇ  

ḱ15Ṿ  

3,300ỰỢ 

ṕ 12,000MJ/hṖ 

ḱ19Ṿ  

 4,200ỰỢ 

ṕ 15,000MJ/hṖ 

D 
Aú0.15 

Aú0.19 
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ṕễṖ  

ṕ Ṗ וֹףּ ḭ אל

︣ ḭ ṇ וֹףּ 7-3 ︡

︣Ḯ ḭףּ ṇ ךּ ṕ ḭ Ṗ

ךּ ︡ ךּ Ḯ 

ךּ ḭṡ ḭ Ṣ ︡ ︣Ḯֿכ ḭ ףּ

ḭ / 0.46צּ צּ ḭשּ לּ ḱ

צּ ︣Ḯ 

 

7-3  

   
ṇ וֹףּ

 

 ḱ  

 

טּ  ḭ  

ḭ ṇ 

 ︡ 

ṕ Ṗ ḱ  ṕ Ṗ ּט  

 ḱ  
ṇ ṕ Ṗ

ṇ ṇ 
נּ  

 

ṕỆṖ ṕ ḭ ḭ Ṗ  

ṕ Ṗ וֹףּ ḭ אל

7-4 ︡ ︣Ḯ 

7-4  

אל    
וֹףּ  

ṕ טּ Ṗ 

 
 Ṋ Ṋ  

Ṉ 
  

 ḭ   Ṉ 

 

 
Ṋ Ṋ  

Ḳ1  

Ḳ2  

Ḳ2  

 

  

 

 
Ṋ Ṋ  

Ḳ1  

Ḳ1  

Ḳ3  
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ỄḰỎỎỠ ךּ  

2050 ︣ṡ ṇ Ṣ

ךּ ︣Ḯ ḭ ṇ וֹ ḭ ṇ וֹףּ

ḱ ḱ ךּ ︣ ︡ ︣Ḯ 

 

ṕểṖ  

ṕ Ṗ ḭ2018 וֹףּ

CO2 10,138t-CO2Ṋ טּ ḭ2013 11,188t-CO2Ṋ

9.4% אל ךּ ︣Ḯ 

ḭ2018 וֹףּ CO2 585 t-CO2Ṋ טּ ḭ2013

544 t-CO2Ṋ 7.5% ︡ ךּ כֿ פּ ḭCO2 צּ

ךּ ︣Ḯ 

אל ḭ אל ḭ2030 ךּףּ

2013 48% טּ ḭ וֹףּ צּ ךּ ︣Ḯ 

 

7-5  

 
ṕ Ṗ ṕ Ṗ  
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ṕỄṖ ṇ  

ṇ ḭ ễ ︡ פֿ ṕ47,929

Ṋ Ṗ פֿ ṕ פֿ Ṗ ḭ ︡ כֿ 26,815

-CO2Ṋ ︡ Ḯ 

ṇּפ אל ḭ

8.8Ṿ ︣Ḯֿכ ỎỎỠṕ ḱ Ṗ ḱ ︡

ḭ ︣ כֿ צּ נּ ︣Ḯ 

ṥ Ṧ 

ṇ  

Ṭ פֿ ú ṕ פֿ Ṗú ṕCṖ ṕ פֿ Ṗú ṕCO2Ṗ

Ṋ ṕCṖ  

Ṭ47,929Ṋ ú51.9%ú29.4%ú44Ṋ12Ṭ26,815-CO2Ṋ  

ṕễṖ ṇ ךּףּ טּ ỎỎỠ  

ḭוֹ Ệ ︡

שּ︡ אל ךּ ỎỎỠ ︡ḭ ṇ

ךּ ︡ 7-6 ︡ ︣Ḯ 

טּ CO2 ṇ ṕ ṇ Ṗ ṇ

טּ ḭצּ︣ טּ CO2 ṇ צּ

︣Ḯֿ︡לּכ ỎỎỠ צּ ḭשּ ︡ ︡ צּ ḭ

ṕ Ṗ ṇ

︣ ︡ ︣Ḯ 

7-6 ṇ ךּףּ טּ ỎỎỠ  

ỎỎỠ     
ṇ  

 

CO2  CO2  
ṕ

Ṗ 
 

פּ

טּ צּ ︡ CO2

צּ  

ṇ  

ṇ  ḭ   

פּ

טּ צּ ︡ ṇ

︡

צּ

 

   

טּ

︡ קּ קּ

 

 ṇ    

טּ

︡ קּ קּ

 

  ḭ  
צּ   
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ễḰ  

וֹףּ ︣ קּ ךּ ︣

︡ ︣Ḯ ḭףּ וֹףּ פֿ ךּ ︣ ︡ ︣Ḯ 

 

ṕểṖ וֹףּ פֿ  

ểṖṡ Ṣṕ 5 6 30 Ṗ 

ể ︡ ṣ Ṥּצ בֿ

ךּ ︣Ḯאל ḭ ḭ פּ

פּ ︡ ḭ צּ אל ךּ ︣Ḯ 

 

ü Ṅ קּ ḭלּ ḭ

ḭנּ פּ ḱ ︣ ︡ נּ ︡ḭ

ךּ שּףּ טּצּ Ḯ ḭ

צּ ︡ צּ ︣ ḭלּ פֿ

︣ ḭ

︡ כֿשּףּ צּ טּ Ḯ 

ü ּךּף ḭ ḱ ḭ ḭ

לּ ךּ לּ ︡ḭ

ḭ ḭ ךּ ︣ כֿ ḭ פּ

︡ ḭ ︡ ︣ Ḯ 

ü ︡

ḭ ḭ

ḭ ḭ וֹףּ

ḭ ︣ ḭ

︢ ḭ פּ ḭ

Ḯ 

 

ỄṖṡ ṇ Ṣṕ ễ 4  Ṗ 

ḭ פֿ טּ ︣ ︡

ךּ כֿ ︣ כֿ ףּ ḭ ︣ כֿ אל ךּ ︣Ḯ 

 

ü ḱ ḱ  

ü ḭ  

ü  
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ễṖ ṕ ḭ Ṗ 

ṕ ệ  Ṗ ךּףּ ṇ

ךּ 7-7 ︡ ︣Ḯ 

 

7-7 ṇ ךּ  

   

Ễ Ỉ

ể ṕ Ṗ 

Ễ Ỉ

ể ṕ Ṗ 

ḱ

 

Ḳ ︣ ︡ ḭ

︡ḭ צּ קּ

ḭ צּ ︣ טּ Ḯ 

ẓ ︡ 

Ễ 10

Ễ ṕ Ṗ 

Ễ ị

Ễ ṕ Ṗ 

 

(1) ︡ ךּ ḭ וֹףּ

︡ḭ

קּ לּ  Ḯשּףּ

(2)

ךּ ḭ ︣ Ḯ 

(3) ︡  Ḯשּףּ

ễ ỉ

Ễ ṕ Ṗ 

ễ ỉ

Ễ ṕ Ṗ 

פֿ ṕ Ṗ

 

(1) ṇḭ ṇ טּ ︡ ḭ

︣ Ḯ 

צּ(2) לּ נּ

ḭ ṇ טּ ︡ ḭ ṇ

ṇ ︣ Ḯ 
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ṕỄṖ  

ṡ ḱ ṕקּ Ệ 11  ṖṢ ךּףּ ḭ

ḭ פּ ṡ ḱ ṕ

25 ễ  ṖṢ ︡ צּ אל ךּ ︣Ḯֿכ

וֹףּ ︣ נּ ︡ḭ 7-8 ︡ ︣Ḯ

ḭ Ṋ ḭנּ

ךּףּ ︣ ︡ ︣Ḯ 

 

7-8 ṇ ẁ 

ḱ

אל  

 

 

ṇ וֹףּ

 
ḱ   

 

 

 

צּ ︣

 

 

 

ṕ Ṗ

 
 

Ọ   
פֿ לּ

צּוֹ אל

צּ  

 

 

 

ṕ Ṗ

צּ ︣

 
 

Ọ   

אל  

ḭ

ḭ

 

 

 

ṕ Ṗ

צּ ︣

 
 

ọ   

︣

כֿ צּ אל

 

 

 

 

 

ṕ Ṗ

צּ ︣

 
 

ọ   
וֹ

︣  

ḭ

ṕ

Ṗ 

 

 

ṕ Ṗ

צּ ︣

 
 

ọ   
︡ ףּ ￼  

ḭ

ḭ  

 

 

 

ṕ Ṗ

︣  
 

Ọ   
︣ צּ

 

 Ṩ ṕ Ṗ  
 

ọ   Ṩ 

ẁ וֹ ṡ ḱ ṕקּ Ệ 11  ṖṢ  
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7-9  

     

 

 
ḭ ︣ כֿ שּ קּ כֿ

︡ḭ נּ צּ ךּ Ḯ 

 
ḭ קּ ︣ כֿ שּ קּ כֿ

︡ḭ נּ צּ ךּ Ḯ 

 
︢ ḭצּ

שּ︡ כֿךּ ︡ḭ צּ ךּ Ḯ 

 

A

 

 

ḭ ḭנּלּלּ

נּלּ ḭ צּ ︡ כֿךּ

︡ḭ נּ צּ ךּ Ḯ 

B

A  

 

ḭ צּ ︣ ḭ

צּ ךּ Ḯ 

 
 

צּ ךּ

ḭ קּ ︣ כֿ ḭשּ קּ Ḯ 

צּ  ךּ Ḯ 

ẑ Ḳ ḭ ḭ ḭ ḭ ︣ 

Ḯלּךּ   ḭ ךּףּ ︢Ḯ 

 

Ḳ ḱ ṕ 3 Ṗ 

  ṡ ḱ ṕקּ Ệ 11  ṖṢ  

 

ṇ ︡ ḭ שּ 7-8 ︡ ṡṕ11Ṗ

︣ Ṣ ︣ ︡ ḭ ḭ

A ḭ ︡ḭ צּ ︡ ךּ ךּ ṕ12Ṗ ︣

כֿ ︡ḭ ḭ ךּ ︣Ḯ  
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ṕễṖ  

ểṖ  

ṇ ḭ ḭ

ṕ 7-2Ṗ צּ 0.5Ỳ צּ אל ḭּל צּ 0.5m

Ṍ3.0m צּ אל ךּ ︣Ḯ 

ḭ ṇ ṕ 7-3Ṗ ḭ ḭ0.5mṌ3.0m

צּ אל ךּ ︣Ḯ ḭףּ ṇ ḭ ṕ

9 ḭ 911.6hPaּצ ￼

Ṗּצ ︡ ḭ צּ אל ︡ḭ

︣ כֿ ︡ אל ךּ ︣Ḯ 

אל ḭ ṕ Ṗ אל

︡ ṇ ṕ 7-4Ṗ ḭ ḭ

0.3mצּ צּ אל ךּ ︣Ḯ 

 

 
7-2 ṇ ṕ Ṗ 
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7-3 ṇ  

 

 

7-4 ṇ  
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ỄṖ ṕ Ṗ וֹףּ  

ṡ ḱ Ṣקּ ṕ Ṗ ּוֹף

צּ אל ףּ ḭ ︡ ḭבֿ ︡

ḱ ṇ בֿטּצּ ךּ ︣Ḯ 

ḭ ḭנּ 100צּ 1 ךּ

︡ ṇ ︡ḭ 1000צּ 1 ךּ

︡ ọỎớṕ Ṗ ︢ כֿ צּ ︡

ךּ ︣Ḯ 

 

 
7-5 ṕ Ṗ וֹףּ  

ṕ Ṗ ḱ ṕקּ Ệ 11  Ṗ 

 

ễṖ ṇ וֹףּ  

ḭ 0.5m צּ אל

ףּ ḭ ṇ ḭ ḭ 0.5mṌ

3.0m צּ אל ךּ כֿ ḭ ṇ וֹףּ

︢ ︡ ︣Ḯ ḭ ṇ ḭ

ḭ 0.3mצּ צּ אל ךּ ︣Ḯ ṇ

ךּףּ לּ︡ 7-10 ︡ ︣Ḯ 

ḭףּ צּ ךּ ︡ ḭ ṇ ︣ כֿ

︡ḭ צּ ךּ ︡ ḭọỎớ

︢ כֿ ︣ כֿ ︡ ︣Ḯ
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7-10 ṇ ךּףּ לּ︡  

  ︣  ︣  

︣  

   

ḱ  

 

    

 

 
ḱ

︣ כֿ ḭ

︣ Ḯ 

︣ כֿ

ḭ ︣ Ḯ 

ḱ

︣

ḭ ︣ Ḯ 

קּ ḭ

︣ Ḯ 

קּ ṕ Ṗ ḭ

︣ Ḯ 

קּ

︣

︣ Ḯ 

 

 
ךּ

︣ Ḯ 
 

ờỎ

︡ḭ נּ

︡

︣ Ḯ 

ḱ

 

︡

קּ

פּ

︣

︣ Ḯ 

 

אל ךּ

Ḯ  ︡ḭ

ḭ

קּ ︡כֿ Ḯ 

ṇ

ṕ

Ṗ 

ṇ ḭ

צּ ︡

ףּ

ṇ

︡ ︣ Ḯ 

 

צּ

ךּ

לּ

︣בֿ Ḯ 

 

︣

ḭ ṇ

ףּ

טּ

︢ Ḯ 

 

ךּ

︣ כֿ ḭ

Ḯ 

ṇ

 

טּ ṇ

ṇ

וֹ ︣ Ḯ 
 

︡

וֹ

תּ Ḯ 
ṇ

ṕ

Ṗ 

ṇ

︡ Ḯ 

 

ךּ

צּ

קּ ︣

Ḯ 

 

ẁỆ

︡ḭ

︣

Ḯ 

ךּ

 

︣

︡

ḭ

︣ ṇ ︣

Ḯ 

 

אל

קּ

Ḯ  

︡

לּ ︡

תּ Ḯ 

 

︣

︣

טּצּ Ḯ 

ẁểṕ Ṗṡ ḱ ṕקּ Ệ 11  ṖṢ ḱ  

ẁỄṕ Ṗṡ Ṣ ḱ  

ẁễṕ Ṗṡ וֹףּ ṕ Ễ Ỉ  ṖṢ 

ẁỆ Ḳ ︣ כֿ ︡ ︣   

 

ᶍ ó  

 ó  ḁᶹḻ᷅ ó  ḑᶷ ḁḱᶹḏᶸḻ᷅ó  ᶍ ó  

╙ ó  

Ḧḻḣᴻḳᶱ ᶇᵶ

╙  
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ṕỆṖ ḱ ṕ ḭ ḭ ḭ Ṗ 

ṡ ṇ Ṣ ךּףּ ḭ

︡ ḭṡ ḭ Ṣ ṡ Ṣ ︣ כֿ צּ

ךּ ︣Ḯ 7-11 ︡ ︣Ḯ 

ḭףּ ︡ ḱ

︡ ךּ ḭצּ︣ ḱ ︣ ḭשּ ︢ḭ

ךּףּ אל ḱ ︣ כֿ ︡ ךּ ︣Ḯ 

 

7-11 ḱ ṕ ṇ Ṗ 

 ḱ  
ṇ ︣  

ḱ  

 

צּ ︡ ḭ1 בֿ

כֿ צּ קּ ︣ Ḯ

ḭ צּ ︢

︣ ︣ Ḯ 

ḭףּ ḭ ︣ טּ

ḭצּ ︡ ︣ כֿ ︡ נּ

 Ḯךּ

פֿ

לּ צּוֹ

אל כֿ פּ ḭ

︡ 1 בֿ כֿ צּ קּ

︣ Ḯ 

 

︣

︣ ︣ Ḯ

︢ ḭ ︣ כֿ Ḯ

ḭףּ ︣ ︢ ḭ

︣ Ḯ 

ḭ ḭ ︡

ךּ צּ ךּ ḭ ︡ ḭ

︣ כֿ Ḯ 

ḭ

︣

︣ Ḯ

ḭ ṕ Ṗ

︣ Ḯ 

 

צּ קּ שּ ḭ צּ קּ

ḭלּ ︣ Ḯ ḭףּ

ḭṡ ṕ ṖṢ

ṕ 26 ễ Ṗ ḭ1נּ צּ

 Ḯךּ︡

ךּ ḭ1 צּ קּ

ḭלּ ︡ כֿשּףּ Ḯ 

ḭ

צּ קּ שּ

קּ לּ

︣ Ḯ ךּ ḭ

1 צּ קּ

ḭלּ ṕ

Ṗ ︣ Ḯ 
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ỆḰ ḱ  

︡ ḭ ḭ וֹףּ ḭנּ

ṇ ︣ קּ ךּ ︡ ︡ Ḯ 

 

ṕểṖ  

ểṖ  

ṕ ệ 11 Ṗ ḭ 25 ךּףּ ︡ ךּ

︣Ḯ ḭ ︣ ṕ 24 10 ể

Ṗ ḭ ︣ ḭ ḭ

ךּ ḭ ḭ ḭ

פּ ︣ ḭ ḭ

ךּ ︣Ḯ 

 

ỄṖ  

ṡ ṕ ệ Ỉ Ṗ ךּףּ ḭṡ

ḭ לּךּ ḭנּ

ḭנּ ḭ

ḭ ḭ ḱ ︡ ḭ

ךּ ︡ḭ כֿ ︣ ḮṢ ︡ ךּ ︣Ḯ 

 

ễṖ  

ṡ ṕ ệ ễ ṖṢ ḭṡ ể 

︡ḭ אל שּךּ︡ צּ︡ ︣ Ṣ ךּ ḭṡ Ệ ḱ

Ṣ בֿ ḭṡṣ פֿצּ ︣ Ṥ ḱ

Ṣ ︡ ךּ ︣Ḯṕ 7Ṉ6Ṗ  
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ỉṨ6 ּוֹף ḱ   
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ṕỄṖ  

ṕ Ṗ אל ךּ ḱ ךּ ḭ

ḱ 7Ṩ12 ףּ ︡ ︡ Ḯ 

7Ṩ12  

ḱ   ḱ   

ḱ

 

ṇ

︣

 

ḱ

ṇ ṇ 

 

ṕ Ṗ ṇ

ṇ

ṇ  

https://eco-

cleanpeer-

harima.com/about/ 

 

ḱ

PC

 

ṇ

קּ

 

 

ḱ

ṇ

 

פֿ ḱ

︡ לּ

ḭ ṇ

ṇ  

 

ḱ

 

פֿ

︡ לּ ḭ

ṇ

ṕ

Ṗ 

 

ḱ

 

ṇ ṇṕ

Ṗּצ

 

ḱ  

ṇ

ṇ 

eco-T 

 

ṕ Ṗ

eco-T ṇ ṇ Ḳ 

https://www.eco-

toyota.com/ 

 

ḱ

 

נּ

ḭ
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ṇ

ṇ 

ṇ אל

PC ︡ḭ

קּ

וֹ ךּ  

 

 

ṇ ṇ

פֿ ךּ ︡

ḭוֹ

ךּ  

ḱ 

ṇ

ṇ 

 

ṕ Ṗ ṇ

ṇ ṇ

ṇ Ḳhttps://mues-

ebara.com/ 

 

 

ṇ ṇ

קּ פּ

︡

ḭ ︡

︣ קּ
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ṕễṖ ṇ ︣ ḱ  

ṇ ︣ ḱ ךּ ḭ ṕ ṇ טּ ︡Ṗ

ḭנּ 7Ṩ13 ףּ ︡ ︡ Ḯ 

 

7Ṩ13 ṇ ︣ ḱ  

 ḱ  
 

︣ ṕ Ṗ 

 

 Ẇ Ẇ 
אל ףּ

︣ Ḯ 

 Ẇ Ẇ 
Ḯ

︣ Ḯ 

ḱ

 
Ẇ Ẇ 

אל ףּ

︣ Ḯ 

 Ẇ ẍ 

ḱCG

כֿ פּ ḭ

ḭנּ ︣ Ḯ 

 Ẇ Ẇ 
אל ףּ

︣ Ḯ 

ṇ ṇṕ

ḭ ḭ

ךּ ṇ ṇ

︣ Ṗ 

ú ú 

צּ ףּ

צּ ךּ ︡

 Ḯךּ

 

ARḭVR  ú ẍ 

HPּפ

קּ

︣ Ḯ

︣ Ḯ 

 ú ẍ 
ḭנּ

︣ Ḯ 

 ú ẍ Ḯ 

 

ṕ ṇ Ṗ Ẇ Ẇ 

ḭ

ḭאל ︣

ṇ וֹ Ḯ 

 ú ẍ 

︡

ךּ

︣ Ḯ 

 ú ẍ ּנḭ ︣

Ḯ 

 ú ẍ Ḯ 

ḲẆḲ ḭẍḲ ḭúḲ ︡   ךּ
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ệḰ  

ṇ ︣ כֿ ḭ ṇ ḭ ḭ

︣ ךּ ︡ ︡ Ḯ ḭ אל ךּ ṡ

︣ Ṣ ︡ ךּ ḭ וֹףּ ḭנּ

︡ ︡ Ḯ 

 

ṕểṖ ︣  

ểṖ  

ṡ ︣ ṕ ễ ễ  ṖṢ

ṕ ḭṡ Ṣ ḮṖלּךּ ḭṣṡ ︣ Ṣ ḭ

ḭנּ שּ צּ

︡פּ ךּ︡ ︡ḭ לּ וֹ אל Ṥ

︡ ךּ ︣Ḯ 

 

ỄṖ  

ḭ ḭנּ ṇ ḭ

ḭ ḭ כֿ צּ ḭקּ

שּ וֹ כֿ ḭ ︣ ︡

כֿשּךּ צּ קּ ︡ ךּ ︣Ḯ 

︡לּכֿ כֿ ḭנּ ︣ ︡ ḭ Ỉ

︡ ḭ ︣ ︡ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

  

ṥ ︣ ︡ Ṧ 

ṇ  

 

 

 

︣  

︣  
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ṕỄṖ  

ṕ Ṗ אל ךּ ḭ ︣

︡ צּ צּ ךּ ḭ

7Ṩ14Ṍ 7Ṩ19 ︡ ︡ Ḯ ḭףּ ︡ ךּ

︡ ︡ Ḯ 

 

7Ṩ14 ṕểṖ 

ḱ  ︡  

  

 

ḭ LRT קּ וֹפּ ︡

︣ ḭ ṇ ︣

︡ ḭ

LRT ︡ḭ ︣ בֿ

Ḯ 

 

ṇ טּ ︣

︡ḭ ḭ ṇ

︡ḭ ︣ Ḯ ḭ

ḭ ṇ ︣ Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ HP 
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7Ṩ15 ṕỄṖ 

ḱ פֿ  ︡ ṇ  

  

 

ḭ ṕ DBO Ṗּצ ︡

︡ ḭ ṇ טּ

220 ︡ḭ ṇ

ḭנּ ךּ Ḯ 

 

ḭ︡פּ ṇ

ḭCO2 ︣ ךּ Ḯ ḭ לּ

ךּ Ḯ 

ḱ ︣ כֿ ︡ḭ

ṡ︡ ṇ Ṣ ︡ ḭ

︡ ךּ Ḯ 

ḱ צּ כֿ ḭEVנּ

︣ כֿ ḭEVךּ צּ

ḭ ︡ ךּ Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ ︣ ṕ ễ ễ Ṗ 
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7Ṩ16 ṕễṖ 

ḱ  ṇ ṇ  

  

 

ӵ ṇ ṇӶ לּךּ

ḭ פֿ ךּ Ḯֿפ ḭפּ

צּ ṇ נּ ṇ ḭ ︡

נּ ףּ ḭӵ Ӷ אל ךּ Ḯ 

 

ṕBCPṖ ︡ḭ ḭנּ NPO

צּ ︡ לּ ḭ פֿ ḭךּ

ṡ תּ︣ ︡ ︡ וֹ Ṣ ︣

︡ ךּ Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ ︣ ṕ ễ ễ Ṗ 
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7Ṩ17 ṕỆṖ 

ḱ פֿ  פּ  

  

 

טּ ṇ ︣

︡ḭLNGṕ Ṗ ︣ כֿ ḭ

ḭ ṇ ︣ כֿ צּ Ḯ

ḭֿפ ︡ ︡ כֿ ḭ︡ פֿ

︡ ḭ︡וֹ פֿ

צּ ḭ︡ טּ ︣

כֿ צּ קּ Ḯ 

 

︣ ︡ ḭ

︡ CO2 ︣ כֿ צּ קּ

︣ ︡ צּ Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ ︣ ṕ ễ ễ Ṗ 
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7Ṩ18 ṕệṖ 

ḱ ḭקּ  שּ ︣ כֿ ︡  

  

 

ṇ ṇ ḭ ṇ ︡ ḭ

ḭךּ פּ ︡

ṕ Ṗ ︡ ḭ ︣ ︡ ךּ

Ḯאל ḭ קּ וֹפּ ḭ

ṇ ṇ ︡ Ḯ

פּ ḭ וֹ כֿ אל ḭ

︣ ḭ אל ḭ

פֿ ︣ ףּ ḭ Ӹ ︣ ṡ Ӹ

ṇ Ṣ ︡ ךּ Ḯ 

 

ḱ ṇ ︡ ḭ ṇ שּ

︣ ṇ ︣ כֿ

ךּ Ḯ ḭ ךּ שּ ︣ ḭ

ךּ ︡ḭ ︡ ךּ Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ ︣ ṕ ễ ễ Ṗ 
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7Ṩ19 ṕỈṖ 

ḱ  ḱ שּ  

 ︢ ḱ  

 

︡ ṇ ḱ ḭפּ ︣

ṡ Ṣ ︡ ךּ Ḯ ḭṡ ḱךּטּ ḱ Ṣ

ṇ ḭ ṇ ṇ ṕ ṇ Ṗ ḭ

ṇ ︣ צּ אל ףּ ḭ

צּ ︣ ︡ḭ לּ

︡ ךּ Ḯ 

 

ḱ ṇ ︡ ḭ ḱ פּ

︣ ︣ כֿ ךּ Ḯ

ḭ ︢ ḭ ךּ

︡ḭ ḱ שּ ︡ ךּ Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ ︢ ṡ ṢHP 
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ṕễṖ ṇ ︣ ︣  

ṇ ︣ ︣ ︡ ךּ ḭ

וֹףּ שּ ḭנּ 7Ṩ20 ףּ ︡

︡ Ḯ קּ קּ ︡ ︡ קּךּ ︣Ḯ 

 

7Ṩ20 ṇ ︣ ︣ ︡  

שּ   ︣  

 

ṇ  

 

︣  

︣  

צּ ︡ צּ ︡

ḭ פֿ

צּ ︣ Ḯ

︣ כֿ

︡ḭ ḭ

︣ Ḯ 

ךּ

כֿ

︣ Ḯ 

וֹ

 Ḯלּ

︣

 

ṇ  

 

 

︣  

CO2

︡

︣ ḭ

︡ Ḯ 

ṇ

ḱ

 

ṇ  

 

 

︣  

ḭ

CO2 ︡

ḭ ︡ Ḯ 

 

ṇ  

 

︣  

ṇ טּ

ṇ

︣ כֿ

︣ Ḯ 
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Ị   

ểḰ  

אל פֿ טּ ṇ וֹףּ ṇ

ךּ ḭ ṇ ṇּפ ṇ קּ ︡ḭ

︡ ︣Ḯ 

 

ṕểṖ ṇ 

פֿ ḱ ṇ ṇּפ ṇ ḭקּ ṇ

ṇ 8-1 ︡ ︣Ḯ 

ḭ ṕ Ṗ וֹףּ ṇ 8-2

︡ ︣Ḯ 

 

8Ṩể ṇṕ ṇ Ṗ 

 

 

 

ר

҃

ԁ ר

ы

ъ͈

֞Њ ͑ ρ

лԁ ρ

ы ρ

ρ

ї ρ

ѩ ρ

қ

ы

ы ᶩ

҃

ᶅ ҃ ͑

╠

̵ ѫ ρ

ї

ˏ

ⱦ

ṃ

♥

Њ ᾮ ̭ ᶿ

˘ Ὑ ᶿ

˔ ᶅ
ḹК ρḹКѫ Ҙ̝ Ṹ

˘

˔ ᶅ

έϙ ( Ϟδϥέϙ)

֞Њ

ъ ͈
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ךּףּ ךּ ể בֿ ḭךּ

︡ ︡ḭ ︡ ︡ḭ

Ễ ︡ ︣Ḯ 

ể בֿ קּ ḭ ︡ḭ

אל ḭỄ ︡ ︣Ḯ ḭףּ ︡ צּ קּ

ḭנּ ︡ ￼ḭ

︣ ︡ ︣Ḯ 

 

 

8ṨỄ ṇ 

ṕỄṖ  

ểṖ ḱ  

ḱ ḭ פֿ אל ︣ ḭֿפ

פֿ ︣ ṇ ḭ ṇ פֿ ︡

︢ ︣ פֿ ḭ אל פֿ ︣ פֿ ḭ

פֿ ︡ ︣ פֿ ṇ פּ אל ︣Ḯ 

ḱ ךּףּ ︡ ḭֿפ פּ ḭ פֿ

ḭ צּ נּ כֿ פּ ḭ

ḱ ךּ ḭ קּ קּ ︡ כֿשּךּ ︡ ︣Ḯ 

 

 

ḭ אל פֿ ︣ אל ḭ

︡ לּ ︣Ḯ ṇ

︣ ṕ ṇ Ṗּצ שּ אל ךּ ︣Ḯ  

̎ʿ ᾚχθϛʺᾖ ρΰο Ẁ▪ χ ⌠ỘϞ ᵰ ằẚψ ֫ ẛῇτ“Ξʻ

Ṑ ♁

ᾛ

ằẚ ♁

Ṑ

◐

͍

κ Ϋ

͎

κ Ϋ

ꜛ ֫

ᶎ ̎
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ṇ  

ṇ ḭ ︡ ךּ פֿ ḱ פּ פֿ

צּ שּ נּ צּאל ︣Ḯ ḭ

צּ ︡ פּ קּ ︡ ︣Ḯ 

 

פֿ  

ṕ Ṗ ךּ  

פֿ ḭ צּ ︣ ךּףּ צּ ︣ כֿ שּ

צּ וֹ כֿ ︡ ︣ טּצּ ︣Ḯ 

קּ 8Ṩể Ệ פֿ

ể ︡ ︣Ḯ 

ךּ אל פֿ

קּ אלקּ ︣ כֿ ḭ ףּ

וֹ וֹ כֿלּ צּ קּ ︣Ḯֿכ ḭֿפ ךּ ḭ

ךּ ḭ קּ קּ ︡ כֿשּךּ ︡ ︣Ḯ 

 

8Ṩể  

ṕỹ/ Ṗ  

100Ṍ150 3 

150Ṍ200 4 

200Ṍ300 5 

300Ṍ400 6 

400Ṍ600 8 

600  10  

ṕ Ṗֿפ ḱ ṕ2017 Ṗ   

 

ṕ Ṗ ךּ  

פֿ ḭ ṇ פֿ ︡ ︢

︣ ḭ ︡ ḭ צּ כֿךּ ḭ

צּ טּ כֿ ṕֿפ ḱ Ṗḭ צּ ךּ כֿ

צּ בֿ ︣Ḯ ךּ ḭ נּ פֿ

︣ צּ ︣Ḯ 

ךּ ḭ קּ ḭ ṇ ḭ טּצּ

פḭֿצּ︣ שּ ︣ ḭ צּ שּ

צּ כֿ פּ קּ ︡ ︣Ḯ 

ḭ קּ ︣ כֿ ḭֿפ פֿ

קּ כֿ פּ ḭֿכ ךּ קּ קּ ︡ כֿשּךּ ︡ ︣Ḯ 
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אל ︣ ḭֿפ ︣

צּ ︣Ḯֿכ ḭ ḱ ךּ ḭ קּ קּ

︡ כֿשּךּ ︡ ︣Ḯ 

 

פֿ  

פֿ ḭֿפ וֹףּ

︡ ︣ טּצּ ḭỉ ︣ ︡ ︣Ḯ 

 

פֿ ṇ  

פֿ ṇ שּ︡ ︡ḭֿפ ︢

︡ צּ ḭֿפ פֿ צּ ︡ ︣Ḯ

שּקּ קּ ḭֿפ

פּ צּ ︣Ḯ ḭAI ︡

פֿ ễD צּ אל טּ ḭ קּ קּ

︡ ךּףּ ︡ ︣Ḯ 

ḭֿפ ṇ ︡ḭể פֿ ךּ צּ Ễ צּ

קּ נּ ︡ ḭצּ︣ ṇ צּ ḭ

Ễ ︡ ︣ ︡ ︣Ḯ 

 

ỄṖ  

 

ṇ ḭ ṕ ṇ Ṗ פֿ אל צּ ḭ פּ

︡ḭ אל טּ ḭ פֿ לּ ḭ

לּ ḭ נּ פּ אל ︣Ḯ

ḭ ︡ כֿלּ ḭ ḭ ḭ

אל ṕEGRṖ צּ ךּ ︣Ḯ

ךּףּ ḭ ︡ ︣Ḯ 

ṇ ḭ אל ︡

צּ לּ ךּףּ ︡ ︣Ḯ 

 

ḭ ︡ ︢

︡ ︣Ḯ ︣ ḭךּךּ ḭ

ḭ ḭ קּ נּ כֿ ︣Ḯ

פֿ

850ṹ ṕTemperatureṖ ḭỄ ṕTimeṖ
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כֿ ḭ ṕTurbulenceṖ ︡ צּ ︣ ḭֿכ

ễở ︡ ︡ ︣Ḯ 

 

ễṖ  

ḭֿפ ḭ אל כֿ

︡ḭ טּ צּ ḭ שּ קּ ︣

אל ︣Ḯ 

︡ ḭ טּצּ ︣Ḯ ḭֿפ

︣ פֿ ︡ḭ ḭ

לּ ḭ ︢ ︣ כֿ פּ ḭֿפ

ḱ ︣ ︡ ︣Ḯ 

ḭ שּ קּ לּ ḱ ḱ

︣ ḭפּ ṕ ḱ ḱ Ṗ ךּףּ ḭ

פֿ ︡ צּ נּ לּ ︡

︣Ḯ 

ךּ ḭ400ṹṌ450ṹḭ4Ṍ6MPa ︣ צּ נּ ךּ ︣Ḯֿכ

פֿ ︡ טּ צּפּ ḭ ḭנּ

ךּ ḭ קּ קּ ︡ כֿשּךּ ︡ ︣Ḯ 

 

ỆṖ  

ḭ ṕ ︢ךּ ḭ ḭ ḭ

ḭ ḭ Ṗ ḭ ḭ ︡ ︣

︣Ḯ ḱ צּשּ כֿ ךּ לּ ︣ כֿ צּ ︣Ḯ 

ḭ ︢ךּ ︣ ṕ ḭ Ṗ

︣ ṕ ︢ Ṗḭ ︣ ︣

︣ ḭ

︣ ︣ טּצּ ︣Ḯ 

 

︡ ḭ ￼ ︣ כֿ צּ ḭ

שּ נּ ḭ וֹ כֿ צּ אל ךּ ︣Ḯ ︣

אל ︣Ḯ 
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8ṨỄ  

  
 

ṕṾṖ 

 

ṕỵỵỲṖ 
   

 

 

 
Ṩ 80Ṍ150    

 

 Ṩ 60     

 

 30Ṍ60 
40Ṍ70 

ṕ Ḳ100 Ṗ 
Ṩ  Ṩ   

 60Ṍ80 20Ṍ60    

︢  60Ṍ80 20Ṍ60    

ṇ  60Ṍ80 20Ṍ60    

 50Ṍ70 50Ṍ80    

ṕ Ṗֿפ ḱ ṕ2017 Ṗ   

 

︡ קּ ṕ

Ṗ קּ אל ṕ

Ṗּטּצ ︣Ḯ ︡ 8Ṩễ ︡ ︣Ḯ 

8Ṩễ  

   

ṇ  

  

 

ṕNH3Ṗ

ḭ ṕṕNHỄṖỄCOṖ

ṕ800ṹṌ900ṹṖ ︡

NOX ︣ ︣Ḯ 

 

︢ ḭצּ︣ צּ

NOX וֹ ︡

︣ ︡ ḭ

︡ ṕ200ṹṌ350ṹṖ אל

︣Ḯ 

ṕ Ṗֿפ ḱ ṕ2017 Ṗ   

ךּ ︣ ḭ ︣ כֿ

ḭשּ︡ צּ אל טּצּ ︣Ḯ 

230ṹ צּ שּ אל ףּ ḭ

︣ ḭ 200ṹצּ ךּ

230ṹ ︣ טּצּ ︣Ḯ ︡ḭ 200ṹ

ךּ ︣ ṕ Ṗּצ אל ךּ כֿ פּ ḭ

צּ ךּ כֿ נּ ︣Ḯ 

ךּ ḭ ︡ ḭצּ︣ ︣
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קּ ךּ ḭ ḭ

ךּ ḭ קּ קּ ︡ כֿשּךּ ︡ ︣Ḯ 

 

ḱ  

פֿ ךּףּ ḭ צּ כֿ ḭשּ

￼ḭ אל ךּ ︣Ḯ 

ḭ

קּ ︣ טּצּ ︣Ḯ

8ṨỆ ︡ ︣Ḯ 

צּ ḭ

צּ טּצּ ḭאל צּ ︣ ףּ

טּצּ ḭ צּ ︣Ḯ ḭ ךּףּ ︡

︣שּ כֿ ︢ צּ ︣Ḯ 

כֿ פּ פֿ ḭ

︡ ︣Ḯ 

 

8ṨỆ ḱ  

    

 

 

ḭ

︢

ḭ

︣ Ḯ 

Ӹ צּ Ḯ 

Ӹ ︣ כֿ צּ

 Ḯךּ

Ӹ צּ Ḯ 

︡ צּ

Ḯṕךּ צּ ︢ Ṗ  

 

ṇ

︡

︣ Ḯ 

Ӹ ︢Ḯ 

Ӹ ︣ ḭ

︣ ṇ ṕ

Ṗ ḭשּ︣

 Ḯךּ

Ӹ

שּ ︣

טּצּ Ḯ 

 

ṇ

︡ ḭ

︣ Ḯ 

Ӹ צּ  Ḯךּ

Ӹ

צּ Ḯ 

Ӹ צּ Ḯ 

Ӹ

צּ ︣ ףּ טּצּ

Ḯ 

Ӹ צּ Ḯ 

Ӹ

טּ Ḯ 

ṕ Ṗֿפ ḱ ṕ2017 Ṗ   

 

︢ךּ  

︢ ︢ ︣ ḭשּ

︡ אל ︣Ḯ 

ṡ Ṣṕ 9ṕ1997Ṗ 1
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Ṗ ṡ ︢ ︢ךּ ךּ ḭשּ ṕ ︢ Ṗ

10mg/Nm3ṕ0.01g/Nm3Ṗ טּ ḮṢ אל ךּ ︣Ḯֿכ כֿ פּ ḭ

פֿ ︢ ︢ ṕ Ṗ ךּ צּ

ךּ ︣Ḯ כֿ פּ ︢ ︢ ṕ Ṗ

︡ ︣Ḯ 

 

8Ṩệ ︢  

  
 

ͫỲ 
 

ỰPa 

︢  

 
Ṿ 

  

︢   20¤0.1 1¤Ễ 90¤99   

︢  Ṉ 20¤0.05 0.1¤0.2 90¤99.5  ¤  

︢   100¤3 0.5¤1.5 75¤85   

ṕ Ṗֿפ ḱ ṕ2017 Ṗ   

 

 

8ṨỈ ︡ ︣Ḯ ︢ ṕ Ṗ

︣ כֿ צּ ︣ כֿ צּ קּ ︣Ḯ 

︡ צּ ︣ ḭ ︢

ṕ Ṗ ︡ ︢

ḭ ḭנּ ךּ ḭ קּ קּ ︡

כֿשּךּ ︡ ︣Ḯ 

8ṨỈ  

   

︢  

︢ ︣ כֿ צּ ︣ Ḯ צּ ︡

צּ ︣ ḭ צּ פּ אל כֿ פּ ḭ

צּ ︡ ḭ ךּ ︡ כֿלּ

קּ Ḯ 

ḱ ṇ

︢  

︣ ḱ ṇ ︣ כֿ

ךּ ︡ ︢ ︣ Ḯ 

ḱ ṇ

 

︣ ḱ ṇ כֿ︣

ךּ ︣ Ḯ 

 

︡ ︣ ḭ ︡ ︡ ︡

︣ Ḯ וֹ צּקּ שּקּ ︡

צּ כֿךּ פּ ḭ ṇ ︣ צּ  Ḯךּ

ṕ Ṗֿפ ḱ ṕ2017 Ṗ   

 

 

 

ỎỚ ṕồỎṖ ︢ טּ ḭ

︣ כֿ ḭ ︣ כֿ צּ קּ ︣Ḯ ︡ḭ

ךּףּ צּ ︣ טּצּ ḭ ︢ ṕ

Ṗ ︣שּ כֿ צּ ︣Ḯ 

וֹףּ ḱ 8Ṩỉ

︡ ︣Ḯ ךּ ḭ כֿ ︣
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︣ כֿ פּ ḭ ḭנּ ךּ ḭ קּ

קּ ︡ כֿשּךּ ︡ ︣Ḯ 

 

8Ṩỉ  

     

 

︢     

ḭ ṇ ︢     

ḭ ṇ     

     

ṕ Ṗֿפ ḱ ṕ2017 Ṗ   

 

ệṖ  

ḭ ḭ ḭ

︡ טּצּ ︣Ḯ ︣ כֿ ︡ḭֿפ

︣ ︡ ḭ ︡ ︣Ḯ 

ḭ ḭנּ ṇ שּ︡

ṇ כֿ ︡ ︣Ḯ 

ṇ ךּ ḭ ṡ ṇ Ṣ

כֿ︣ ︡ḭ19Ṿ ︡ ︣Ḯ 

 

ṥ ṇ Ṧ 

︡ ṇ ︡ ︣Ḯֿפ

אל ṇ ḭ ṇ ṇ ṇ ễ

טּצּ ︣Ḯ 

ṕ Ṗ ṇ  

ṇ בֿ כֿ ḭ שּ ︣Ḯ

צּ ךּ ︣Ḯ 

ṕ Ṗ ṇ  

ṇ צּ ḭשּ ṇ ḭצּ︣ ḭשּ

ךּ ︣Ḯ ḭףּ אל ךּ ךּ ︣Ḯ 

ṕ Ṗ ṇ  

ṇ אל ︡ ︡ ṇ

︡ ︣ ︣Ḯ ṇ כֿ צּ

קּ כֿ פּ ḭ ṇ ︣ ךּףּ צּ ︣Ḯ 

 

ỈṖ  

ḭ ḭ ḭ טּצּ ︣Ḯ 
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טּ ḭ

︣ ︣Ḯ קּ כֿ︣ קּ

︣ ︣Ḯ ḭ ḱ לּ ḭֿפ

ךּ כֿ צּ טּ ḭ ךּףּ ḭ

צּ ︣ ︡ ︣Ḯ 

פֿ ṕ ṇṖ ḭ פּ ︣

ṕ Ṗ ךּ ︣Ḯ 

צּ נּ ךּפּ ḭ ︡ ḭ

ḭשּ ︡ צּ ︣ טּ Ḯ

לּ ṇ כֿלּ ḭ קּ

ṇ ︣ כֿ ︣Ḯ כֿלּ ︡ḭ

ṇ ︡ ךּ כֿ ḭ ḭ ︣ כֿ

ḭ קּ כֿ פּ ḭ

︡ כֿךּ ︡ ︣Ḯ 

 

ỉṖ ︡  

ḭ ḭ ︢ ︣

︡ ḭ ︡ ︣Ḯ 

ḭ ︡

ḭ שּ︡ ︡ ︣Ḯ 

כḭֿףּ ḭỉ ︣ ︡ ︣Ḯ 

ṇ פּ ︣ ︢ ךּ ḭ צּ ךּ כֿ פּ ḭ

ḭ קּ קּ ︡ כֿשּךּ ︡ ︣Ḯ 

 

ỊṖ  

ḭ ḭ ḭ ḭ ḭ ḭ

פּ אל ḭ ︡ḭ ךּ ḭ

︡ ︣Ḯ 

ḭףּ צּ ︡ צּ ךּ ḭלּ ︣

︣ לּ ︣Ḯ 

 

ịṖ  

צּ ḭךּ

︡ ︣Ḯ פḭֿףּ צּ ךּ ḭ ︣ כֿ

︡ ︣Ḯ 



127 

ṕễṖ ḱ  

ểṖ  

ḭ פּ ︡ ḭ ︡ḭ ︣

ḭךּךּ ḭ ḭ ḭ ḭ

פּ אל ︣Ḯ 

ḭ ︣ ףּ ṇ ḭ ṇ

︡ ︣ ︡ ךּ כֿ פּ ḭ ︣ צּ

טּ ︣Ḯ 

ỄṖ  

ḭ אל ︡ḭ ︣ טּ ḭ

ḭ ḭ ḭ פּ אל ︣Ḯ 

ḭ פּ לּ ḭ ṕDCSṖ ︡

שּ ︡ ṕPLCṖ ︡ḭ ḭךּ

︢ ︣ ︣ ḭ ḭ

︡ ︣ḮPLC DCS לּ צּ ךּ ḭ

צּ ḭצּ︣ צּ DCS טּ כֿ צּ

︣Ḯ ךּ ḭ ḭ ︣ כֿ ︡ ︣Ḯ

ḭ אל פֿ ḭ אלקּ פֿ צּ ︣ ḭ

︣ כֿ כֿ פּ ḭ ṕACCṖ כֿ

︡ ︣Ḯ 

ךּ ḭ

פֿ ︣ ︡

︣Ḯ 

ḱ ḭ צּ צּ ךּ ḭ ḭ

︣ ḭ ︡ ︣ כֿ צּ ︣Ḯ ḭ

ḭ ︣ ︡ ︣Ḯ 

 

ṕỆṖ  

ḭ ḭ ḭ ḭ טּצּ ḭ

︢ ḱ ︣ ︡ ︣Ḯ ḭ ṇ

ṇ ṇ ︡ ︡ 8Ṩ8 ︡ ︣Ḯ ḭףּ ךּ ḭ

ḭ ︣Ḯ 
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8Ṩ8  

  
פֿ ṕm3Ṋ Ṗ 

   

ṕ Ṗ ḭ  56.5 62.5 74.3 

ḭ  
ḭ ḭ 

ḭ  
39.8 39.8 50.2 

 ḭ  20.7 23.8 21.9 

 

ṕệṖ  

ḭ וֹ ףּ טּ טּ ḭ צּ ︣Ḯ

︡ ḭ ḭ פּ ḭ

︡ ḭ ḭ ךּ קּ

צּ נּ ︣Ḯ צּ ṇ ךּ ḭ

︣ ṇ אל ḭ רּ ︣שּ צּ נּ ︣Ḯ 

ךּ ḭ ︣ כֿ ḭצּ︣ ︣

צּ ︡ ︣Ḯ ︡ ḭ ︣

פּ ︣ נּ ︣Ḯ 

ḭ ︣ כֿ כֿ ︣Ḯ ︡ḭ

טּ ḭ צּ ךּ ︣

נּ ︣Ḯ כֿ פּ ךּ ḭ

ךּ ḭ קּ קּ ︡ כֿשּךּ ︡ ︣Ḯ  



129 

ṕỈṖ ︡  

15Ṍ20 ךּ ףּ ḭ 50

כֿךּ פּ ḭ ḭ ︡

ṕ Ṗ צּ ךּ ︣Ḯ ṇ ךּףּ ḭ

︡ ḭ פּ פּ קּ ︢ ︡

︣Ḯ ףּ ︣Ḯ 

 

 

 

 

ḭ ṇ 8Ṩễ ︡ ︣Ḯ 

 

 

 

 

 

 

 

8Ṩễ ︡   

ṥ ︡ Ṧ 

ü צּ קּ  

ü בֿ קּ  

ü קּ ︡ ḱ  
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ỄḰ ḱ  

ṕểṖ  

ḭ ṇ טּ ḭ ︡ ךּ ︣Ḯ 

ḱ טּ ḭ ︣ ḭנּ ṇ ṇ

ṇ ךּ ︡ Ḯ ךּףּ ︣ ḱ ṕ Ṗ

8ṨỆ ︡ ︣Ḯ 

 

ṥ ḱ ṕ Ṗ נּ Ṧ 

ṇ ︡ḭ כֿ ︡ ︣Ḯ 

ḭ פּ ḱ נּ

￼ḭ ṕֿפ Ṗ ḭ ḭ ḭ ḭ ︡ ︣Ḯ 

ḱ ḱ ︡ Ệ ︡ ︣Ḯ 

פֿ ṕ Ṗ ︡ ︣Ḯ 

ḭ ṇ צּ אל כֿ

צּ כֿךּ ︢ טּצּ כֿ פּ ḭ

ṇ ︡ ︣Ḯ 

ḭ וֹ ︡ḭ

︡ ︣Ḯ 

ṥ ṕ Ṗ ךּ Ṧ 

 ︡ḭ ךּ ︡ ︣Ḯ 

 ḭ ḱ ḱ פּ לּ

︡ ︣Ḯ 

 ḭ ṇ ︡ ︡ ︣Ḯ 

 ḱ ︡ḭ פֿ

︡ ︣Ḯ 

ףּ ︡ ︣Ḯ 
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8Ṩ9 ṕ Ṗ 

ṕ Ṗ   

 

ṕֿפ Ṗ 

4,000   196t/ 

 550  

 250  

 350 5  

 ể   

ḱ ḱ 

 

50ṕ ḭ

3 Ṗḭ 3  

 

 20   

ṇ  12,900  

 1,844 5Ṿ 
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8ṨỆ ḱ ṕ Ṗ 
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ṕỄṖ  

ểṖ  

ṇ ︣ ḭ פֿ ḭ פֿ ṕ

Ṗḭ ḭ ḭ ḱ טּצּ ︣Ḯ ṕ

ṇḭ ṇ טּ ︡Ṗ ḭנּ 360ḭ

DBO ︡ ḭể טּ ḭ 240 ḭ 287

︡ Ḯ פֿ ḭ 8Ṩ10 ףּ ︣Ḯ 

 

8Ṩ10 ể טּ  

 
 

ṕ 8-4Ṗ 

 
  

 ẁ 

פֿ   20 26 
3t ṇ 

 

פֿ   70 102 

3t ṇ 

4t

 
 

  12 14 
3t  

 

פֿ   102 142   

ḭ ḭ 

 
ḭ ḭ  2 9 10t 

 

 

ṕ Ṗ 
 20 

 
ḱ  

 

ṕ Ṗ 
 20 

 Ḳ10 ḭ

Ḳ10  

ḱ

 

 
 

90   

 6   

 240 287   

ẁ פּ צּ  

 

ỄṖ  

ḱ ḭנּ ṇ ︣

8Ṩ11 ףּ ︡ Ḯ 
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ỊṨ11  

  ṕ Ṗ 

פֿ  
ẓ ẓ RWẓPF

ẓ RWẓ ẓ  
ṇ ṕ2tḭ4tṖ 

פֿ  

ṕ Ṗ 

ẓ ẓ RWẓPF

ẓ RWẓ ẓ  
ṇ ṕ2tḭ4tṖ 

 
ẓ ẓ RWẓPF

ẓ RWẓ ẓ  

ḭ 

ṕ3Ṍ4ỹ Ṗ

 

ḭ ḭ

 
ẓ ẓ  

ṇ ṇ ḭ

 

 

ṕ Ṗ 

ẓ ẓ

 
 

 

ṕ Ṗ 

ẓ

ẓ  
 

ḱ  
ẓ ḱ

ẓ  
ḭ  

ẁṕ ṖRW: ḭPFḲ ṇ  

 

ễṖ  

ṇ ︣ ḭנּ ︣

8Ṩ12 ףּ ︡ ︡ Ḯ 

ḭףּ ḱ ︡ ḭ שּ

ḭקּ ︡ ︣Ḯ 

 

8Ṩ12  

 
 Ḳ  

ėṕ ẁė Ṗ   

 20 20 20ėṕ9ė9Ṗ 

 20 20 20ėṕ9ė9Ṗ 

ḱ

 

 90 30 90ėṕ9ėễṖ 

 6 ễ 6ėṕ9ė4Ṗ 

ẁ Ḳ8 Ṍ17  
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ṕễṖ  

ךּ ḭ ḭ ḭ

ḭנּ ךּ ḭ קּ קּ ︡

כֿשּךּ ︡ ︣Ḯ 

ḭ ḭ ḭ פּ ḭ

ṕ Ṗּצ וֹ צּ שּ ḭלּ ︡

צּ ︡ ︣Ḯ 

וֹ ḭ ךּ ḭ ṕ Ṗ ḭ

ḭךּ ḱ

ךּ בֿ ︡ ︣Ḯ ḭ ṇ ךּ ḭ פּ

︣שּ ḭ צּ ︡ ךּשּ לּ לּ

︢ ︣Ḯ  
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ễḰ ḭ  

ḭ ḱ ḭ נּ ḭ ḭ

︡ ︣Ḯ 

ṕểṖ  

ểṖ  

ṇ ḭ ḭ צּ 0.5mṌ

3.0m צּ אל ףּ ḭ ḭ ṇ

ḭ 0.5mṌ3.0mצּ צּ אל ךּ ︣Ḯ 

כֿ ︡ ḭ בֿ ḭ

לּ צּ ︣ 0.5m בֿ

︣ ︡ ︣Ḯ ḭףּ בֿ קּ 0.5mךּ

︡ ḭ תּ ḭ

ṇ ︢ כֿ ︡ ︣Ḯ בֿ ︣ ṕ Ṗ 8

Ṩệ ︡ ︣Ḯ 

 

 

8Ṩ5 ︡ ṕ Ṗ 

  

ỂḰệỲ  בֿ
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ỄṖ  

ךּ ḭ ︡ ךּ ṇ

︡ ︣ ︡ ︣Ḯ 

ễṖ  

 

ḭ ḱ ḭ ︡ḭֿפ ḭ

ḭ ḭ ḭ ḭ צּ

צּ קּ ︡ ︣Ḯ ḭףּ

︣Ḯ 

ḭֿפ ṕ ḭ Ṗḭ ḭ ḭ

ḭ ṕ ḭ Ṗּצḭ

︢ ךּ לּ ︡ḭ ︡ḭ

צּ ︡ ךּ︣ ḭלּ וֹ ︣Ḯ ḱ ḱ

פּ פֿ פּ ︡ ︣Ḯ ḭ צּ קּ

ḭלּ ︡ ︣Ḯ 

ךּ ḭ ︡ḭ

︡ ḭ צּ קּ לּ ︡ ︣Ḯ 

שּ ךּ ḭ צּ שּ

צּ אל ḭ קּ ︣ ḭ ṇ

ṇ ︡ ︣Ḯ 

ṕ 10Ṍ20kmṖ ︡ḭ ךּ

ḭנּ קּ ︡ ︣Ḯ 

ḭ ︢ ḱ ︡ḭ

ṕJIS Z 9111Ṗ ṕJIS Z 9110Ṗ ︡ וֹ

︡ ︣Ḯ 

 

︡ ︣ ḭ

וֹ ︡ ︣Ḯ 

ḱ  

ḭ ︡ ḱ לּ ︡ ︣Ḯ 9,000 פּ

ṕ Ṗ כֿלּ צּ אל

ḭ וֹ ︣Ḯ ךּ ḭ

5Ṿ ḭ ẑ 10Ṿ ︣ ︡ ︣Ḯ ḭ

                                                      
β
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תּ ︡ ךּ ︡ ︣Ḯ 

ḱ  

￼ ︡ḭ קּ כֿ ︡ ︣Ḯ ḭ

ḭוֹ ḱ ︣Ḯ ḭ ḱ

ṇ קּ ︡ ︣Ḯ 

 

ṇ טּ ḭ צּ טּ כֿ פּ ḭ

︣ כֿ ︡ ︣Ḯ 

 

ḭ ḭ ḭ טּצּ ḭ

︢ ︡ ︣Ḯ 

ךּ ḭṡ ṕJIS Z 9110ṖṢ ḱ ḱ ḱ

קּ ︡ ︣Ḯ 

ךּ ḭ ︡ḭ ךּ ︡

︣Ḯ ḭ כֿ ︡ ︣Ḯ 

ḱ  

ḱ ḭ פּ ︡ḭ

︣ כֿ ︡ ︣Ḯ 

ךּ ḭ טּצּ ḭצּ︣ פּ

קּ כֿ ḭ צּ כֿ פּ

︡ ︣Ḯ 

ךּ ḭ ḭךּ ḭ ḭ ḭ

ḭ ḭ ︣ כֿ ︡ ︣Ḯ ḭףּ טּ ḭ

ṕ Ṗḭ ṕ Ṗ ךּ ḭ

︢ כֿ ︡ ︣Ḯ 
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ṕỄṖ  

ểṖ  

ףּ ︡ ︣Ḯ 

 

ṥ Ṧ 

פֿ ḭ שּ ṇ ḭ ḭ

ḭ ︢ ︡ḭ ︡ ︣Ḯ 

פֿ ḭ ḭ ḭ ḭ ḭ

︣ ḭֿכ פּ ︣ ḭ

ḭ ךּ ḭ אל ḭ

︡ ︣Ḯ 

ḭ ḭ ︡ קּ וֹ ︣ כֿ ḭ  

ḭ צּ קּ לּ ︡ ︣Ḯ 

ḭ ḭ ṇ ︡ ︣Ḯ 

︡ ḭ צּ קּ ḱ

︡ ︣Ḯ 

ṇ ṡ ︡ Ṣ ḭṡ

︡ ︡ ︣Ṣ ︡ ךּ כֿ ḭṡ Ṣ

ṇ ︣ כֿ ḭנּ צּ ︡ḭ ṇ

ךּ טּ ︡ ︣Ḯ 

 

ỄṖ ḱ  

ḱ ףּ ︡ ︣Ḯ 

 

ṥ ḱ Ṧ 

ḱ ︣ ︡ ︣Ḯ 

לּ ךּ ︣Ḯ 

︢ ︡ḭ ︢ ךּ

︡ ︣Ḯ ḭ ︣ ︡ḭ ︢

︡ ︣Ḯ 

︡ ḭ ṇ ︡ḭ ךּ

ךּ ︣Ḯ 

ḭ ︢ קּ ṇ ḭ ḭ ︡ḭ

︡ ︣Ḯ 
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ḭ ḭ ︣ ḭ ךּ

︡ ︣Ḯ 

ךּ ḭ ḱ ṕקּ 4 11  

ḱ  Ṗ אל ךּ ṡ

Ṣ ︣ כֿ ︡ ︣Ḯ

8Ṩ13 ︡ ︣Ḯ ḭףּ ךּ ḱ ךּ ︣Ḯ 

ṇ פֿ ךּ ḭṡ

ךּ ︣ ṕ ṖṢ ḭקּ ︡ שּךּ

︡ ︣Ḯ 

 

8Ṩ13  

 

  

 
 

 ḱ   

  Ọ   
ḭ

ḭ  

ṕ Ṗ

︣  

  ọ   

ḭ

ḭ  

ṕ Ṗ צּ ︣

 

  ọ    ṕ Ṗ  

  ọ  Ṉ  ṕ Ṗ  

  ọ    ṕ Ṗ  

ṕ Ṗ ḱ 4 קּ 11  ḱ   

 

ễṖ  

ףּ ︡ ︣Ḯ 

ṥ Ṧ 

8Ṩ14 ףּ ︡ ︣Ḯ 

שּ ḭקּ ︡ ︣Ḯ 

ṇ ṇ ︣ ḭ ︡

︣ ︡ ︣Ḯ 

︡ LED ︡ḭ ṇ ︣Ḯ 

︡ ︢ ︣Ḯ 
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8Ṩ14  

   

 

 ḭ ḭ  

 ḭ  

 
ḭ ḭ ḭ ḭ

 

 ḭ ḭ ḭ ḭ  

 ṇ ḭ ṇ  

 

 ḭ ḭ  

 ḭ ḭ  

 ḭ ḭ  

 ḭ ṇ ḭ ḱ  

 
ḭ ṇ ḭ ḭ

ḭ ḭ  

ỆṖ ︡  

︣ ṇ ךּ 10Ṿ

ךּ ḭצּ︣ ṕּצ קּ Ṗ ︡ḭ 8Ṩ6

︣ ףּ ṇ ṕ Ṗ ︡

︣ כֿ צּ לּ ︡ ︣Ḯ 

 

 

8Ṩ6 ︡   

ṇ  
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ệṖ וֹףּ ṕZEBṖ 

ṇ וֹףּ ︡ ZEB ךּ ףּ ︡ ︡ Ḯ 

ZEB  

HPṕZEB PORTALṖ ḭZEB Net Zero Energy Buildingḭ

︡ צּ ḭ ︣ ṇ ︣ כֿ

︡ כֿ ︣Ḯ 

ZEB  

ךּ ZEB Ệ טּצּ ︣ḮZEB ךּ

ỊṨỉ 8Ṩ15 ︡ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8Ṩ7 ZEB  

ṕ Ṗ HP        

8Ṩ15 ZEB  

ZEB   

ṣZEBṤ 
ṧ ṇ
0% ︣  

Nearly ZEB 
ṧ ṇ

25% ︣  

ZEB Ready 
ṇ 50%

︣  

ZEB Oriented 
ṇ 40%

ṕ Ṗ ︡ḭ
︣  


































