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↔╖│⁸ ≤⇔≡ ─ ⌐
╕╠⌂™ ⅝↕─╙─╩ ≤∆╢⁹

 fiꜛ◦כ♥☻╖↔─

♄fiⱲכꜟ ⌂≥⌐ ╣ ∆⁹ fiꜛ◦כ♥☻╖↔─
│ Ⱳ♇◒☻

Ɽ♇◒⁸ │
│ ⌐ ↔≤ ╣╢⁹

⌂≥

↔╖

β ꜞ◘▬◒ꜟ │ ↄ⁹

╛⇔≡╙╟™↔╖

╛⇔≡│™↑⌂™↔╖

↔╖

↔╖

↔╖

Ɑ♇♩Ⱳ♩ꜟ

⅝⅛╪
⅝┘╪
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↔╖  

↔╖ ─ ↔╖│  - ─≤⅔╡≢∆⁹↓╣╕≢ ⌐⅔™

≡ ↔╖≢№∫√ⱪꜝ☻♅♇◒ ╩ ↔╖⌐ ⇔╕∆⁹╕√⁸ⱴ♥ꜞ▪ꜟꜞ

◘▬◒ꜟ ≢ ↕╣√ ╙ ≤⇔╕∆⁹  

 

 -  ↔╖ ─ ↔╖  

 

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ  

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ↔╖│  - ─≤⅔╡≢∆⁹  

 

 -  ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ↔╖  

 

  

 ↔╖─  

↔╖⁸ ↔╖  

ה ↔╖⁸ⱦ♬הꜟכⱪꜝ☻♅♇◒ ⁸ ↄ

∏⁸ ⅔╗≈⁸ ה ─ ↔

╖─ ⁸ ╩ ↄ ⁸⇔

 

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ

─  

ה ה ↔╖ ꜝ▬fi≢ ↕╣√

 

ꜟ♩Ɑ♇♩Ⱳה ꜝ▬fi≢ ↕╣√

 

 ↔╖─  

ה ↔╖ ꜝ▬fi  
⁸●ꜝ☻⁸ ⁸ ⁸ ⁸

 

⅛╪ ꜝ▬fi  ▪ꜟⱵ⅛╪⁸☻♅כꜟ⅛╪  

Ɑ♇♩Ⱳ♩ꜟ ꜝ▬fi  Ɑ♇♩Ⱳ♩ꜟ  

 ─╖  
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↔╖  

↔╖ ─ │ 10 ╩ ⇔≡™╕∆⁹ ↔╖

┘ ↔╖ ⌐⅔↑╢ ↔╖─ 10 ─

│  - ─≤⅔╡≢∆⁹  

 

 -  ↔╖─  

t  

 10 11 12 13 

 19,806 19,423 19,166 18,908 

 13,721 13,567 13,412 13,260 

 33,527 32,990 32,578 32,168 

 

│ ≢№╢ 10 ─↔╖ ⌐ ≠⅝ ⇔⁸

╩ ⇔⁸ │ ≤⇔╕∆⁹ │⁸₈↔╖ ─ ה

 2017 ₉ ₈ ₉≤™℮⁹ ⌐

↕╣≡™╢ ⌐ ≠⅝ ⇔╕∆⁹⌂⅔⁸ ≤│ ─ ╛⁸╛

╗╩ ⌂™ ─√╘⌐ ⅜ ∆╢↓≤╩ ⇔√ ≢∆⁹╕√⁸↓

↓≢│⁸ ─ ╩ ⇔ ╩ ∂≡ ≤⇔╕∆⁹  

 

 ÷ ÷  

 

 -  ↔╖ ─  

   

ᵑ  t/  33,527  - ╟╡  

ᵒ  t/  91.854 =ᵑ /365 

ᵓ   0. 7671  =280/365 280  

ᵔ   0.96   

ᵕ   2  

ᵖ1 √╡─  t/ ה  63 
=ᵒ / (ᵓ×ᵔ×ᵕ)=62.4

→  

ᵗ  t/  126 =ᵖ×2 
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ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ  

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ │⁸↔╖ ≤ ⌐ 10

╩ ⇔≡™╕∆⁹ ↔╖ ┘ ↔╖ ⌐⅔

↑╢ ─ 10 ─ │  - ─≤⅔╡≢∆⁹  

 

 -  ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ↔╖─  

t  

 10 11 12 13     

ה ↔╖  2,992 2,890 2,827 2,756 ↔╖  

⅛╪  297 297 297 294 ⁸ ⅛╪  

Ɑ♇♩Ⱳ♩ꜟ  513 511 509 508 ⁸ Ɑ♇♩Ⱳ♩ꜟ  

 1,573 1,561 1,549 1,535  

 

│ ≢№╢ 10 ─↔╖ ⌐ ≠⅝ ⇔⁸

⌐ ↕╣≡™╢ ⌐╟╡ ⇔╕∆⁹⌂⅔⁸ ≤

│⁸ ╩ ⇔√ ≢∆⁹  

 

÷ ×   

 

 ᵑ ה  ↔╖ ꜝ▬fi  

ה ↔╖ ꜝ▬fi│  - ─≤⅔╡ 12 t/ ≢∆⁹  

 

 - ה  ↔╖ ꜝ▬fi─  

   

ᵑ  t/  2,992  - ╟╡  

ᵒ  t/  8. 20 =ᵑ /365 

ᵓ   0.8 05  
=294/365 ה 4 ╖

≢ 294  

ᵔ   1.14 5 ─  

ᵕ  t/  12 =ᵒ /ᵓ×ᵔ=11.62 →  
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 ᵒ  ⅛╪ ꜝ▬fi  

⅛╪ ꜝ▬fi│  - ─≤⅔╡ t/ ≢∆⁹  

 

 -  ⅛╪ ꜝ▬fi─  

   

ᵑ  t/  297  - ╟╡  

ᵒ  t/  0.81 =ᵑ /365 

ᵓ   0.8 05  
=294/365 ה 4

╖≢ 294  

ᵔ   1.15 ⅜⌂™√╘ ⌂  

ᵕ  t/  2 =ᵒ /ᵓ×ᵔ=1.16 →  

 

 ᵓ  Ɑ♇♩Ⱳ♩ꜟ ꜝ▬fi  

Ɑ♇♩Ⱳ♩ꜟ ꜝ▬fi│  - ─≤⅔╡ t/ ≢∆⁹  

 

 -  Ɑ♇♩Ⱳ♩ꜟ ꜝ▬fi  

   

ᵑ  t/  513  - ╟╡  

ᵒ  t/  1.41 =ᵑ /365 

ᵓ   0.8 05  
=294/365 ה 4

╖≢ 294  

ᵔ   1.21 ⌐⅔↑╢ 5 ─  

ᵕ  t/  3 =ᵒ /ᵓ×ᵔ=2.12 →  
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 ᵔ   

│⁸ ─ │ ─ ≈≢№╡⁸

─ │⁸⇔ ⌐ ∂≡ ─≤⅔╡≢∆⁹

─ │  - ─≤⅔╡ t/ ≢∆⁹  

 

   ×   

 

 -  ─  

   

ᵑ  t/  1,573  - ╟╡  

ᵒ  t/  4.31 =ᵑ /365 

ᵓ   1. 15   ⅜⌂™√╘ ⌂  

ᵔ  t/  5 =ᵒ×ᵓ=4.96 →  

 

♪כꜘ◒♇♩☻  

╪┘⁸≡⇔≥♪כꜘ◒♇♩☻ ⁸ ╩♪כꜘ◒♇♩☻─ ⇔╕∆⁹

│⁸ ╩╕≤╘≡ ≢⅝╢ ╩ ≤⇔≡ ⇔╕∆⁹☻♩♇

─♪כꜘ◒ ≤ │  - ─≤⅔╡≢∆⁹ │ ≢ 550 

m2≢∆⁹  

 

♪כꜘ◒♇♩☻ כ♃♇ꜗ◦⁸ ⅝  410  

♪כꜘ◒♇♩☻ ⅝        140  

 



 

 

- 
1

3 - 

 

 - ─♪כꜘ◒♇♩☻   

 

 

ᵑ ᵒ ᵓ ᵔ ᵕ ᵖ ᵗ ᵘ → ᵙ ᵚ ᵛ ᵜ

↔╖ ♪כꜘ

=(ᵑ/ᵓ)*ᵒ =(ᵔ/ᵕ)*ᵖ Ⱦ
=ᵙ*(ᵘ*ᵚ-
ᵘ^2*tanȾ

/2)
=ᵙ*ᵚ

[t/ ] [ ] [t/ ] [t/m 3] [ ] [m3] [ ] [°] [ ] [ ] [m3] [m2]

┘╪ 653 1.15 365 2.06 146 163 116

⁷ⱦכꜟ ה 53 1.15 365 0.17 0.141 10 12 2.5 30 3.5 5.0 25 18 ⅝

⁷∕─ ⱦfi( ) 600 1.15 365 1.89 0.141 10 134 2.5 30 19.5 5.0 138 98 ⅝

ה 2,239 1.15 365 7.05 375 410 239

⁷ 481 1.15 365 1.51 0.379 10 40 2.5 30 6.0 5.0 43 30 כ♃♇ꜗ◦ ⅝

⁷ 599 1.15 365 1.89 0.379 10 50 2.5 30 7.5 5.0 53 38 כ♃♇ꜗ◦ ⅝

⁷ Ⱳכꜟ 644 1.15 365 2.03 0.14 10 145 2.5 30 7.5 10.0 147 75 כ♃♇ꜗ◦ ⅝

⁷ Ɽ♇◒ 8 1.15 365 0.03 0.022 10 14 2.5 30 3.5 5.0 25 18 כ♃♇ꜗ◦ ⅝

⁷∕─ 186 1.15 365 0.59 0.379 10 16 2.5 30 3.5 5.0 25 18 כ♃♇ꜗ◦ ⅝

⁷ 321 1.15 365 1.01 0.092 10 110 2.5 30 6.0 10.0 118 60 כ♃♇ꜗ◦ ⅝

ᵓⱭ♇♩ Ɑ♇♩Ⱳ♩ꜟ 513 1.21 294 2.11 0.03 2 141 2.5 30 7.5 10.0 147 75 כ♃♇ꜗ◦ ⅝

ᵔ ⌂⇔⁸ 2.5 90 3.5 5.0 44 18 ⅝

Ɑ♇♩Ⱳ♩ꜟ 513 1.21 294 3.00 0.21 5 71 2.0 90 7.5 5.0 75 38 כ♃♇ꜗ◦ ⅝

1,573 1.15 365 5.00 0.50 3.5 35 2.5 30 5.0 5.0 35 25 כ♃♇ꜗ◦ ⅝

♅♇ⱪ 1,573 1.15 365 5.00 0.25 1.75 35 2.5 30 5.0 5.0 35 25 כ♃♇ꜗ◦ ⅝

410 ᵒ ᵓ ᵕ

140 ᵑ ᵔ

ᵕ ♪כꜘ

╣
↕

H

W)
=ᵗ/(ᵚ*ᵘ-
ᵘ^2/tanȾ

/2)
D)

ᵑ┘╪

ᵒ ה

כ♃♇ꜗ◦ ⅝

⅝
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 ↔╖ ─ ↔╖  
⅛╠ ↕╣╢↔╖  

 ᵑ  ↔╖  

╢↑⅔⌐כ♃fi☿fiכꜞ◒ 29 ─↔

╖ │  -  - ─≤⅔╡≢∆⁹⌂⅔⁸ ≤│

●☻ ⌐ ∏╢ ─ ╩ ∂√ ≢∆⁹  

 

 - ╖↔╢↑⅔⌐כ♃fi☿fiכꜞ◒  29  

 29  

 5.2  7.11 9.11 11.6  1.4  3.6  

     kg/m3  210 220 200 240 230 200 

 

ה       45.0  45.3  40.9  43.5  52.1  45.6  

ⱦ♬ꜟה  24.9  25.2  26.9  27.7  24.5  28.7  

ה       15.5  11.0  11.6  8.1  2.4  12.0  

       6.6  9.6  10.3  7.4  15.3  3.7  

      1.7  2.6  2.0  2.4  0.8  4.2  

∕─        6.3  6.3  8.3  10.9  4.9  5.8  

 

        45.2  46.8  46.7  46.2  45.9  42.0  

        7.2  6.9  6.4  8.6  6.9  12.3  

       47.6  46.3  46.9  45.2  47.2  45.7  

 kJ/kg  9,820 9,670 9,737 9,670 9,615 10,051 

 

 

 - ╖↔╢↑⅔⌐כ♃fi☿fiכꜞ◒  30  

 30  

 5.1  7.3  9.3  11.2  1.7  3.4  

     kg/m3  170 170 180 150 160 170 

 
ה       50.4  50.9  61.1  46.7  66.6  36.7  

ⱦ♬ꜟה  27.4  29.8  24.7  16.4  19.9  46.6  

ה       9.0  5.8  2.7  19.2  3.7  3.2  

       4.8  3.3  5.4  5.6  1.4  7.8  

      2.4  1.9  3.9  1.0  0.5  1.8  

∕─        5.9  8.5  2.3  11.1  7.9  3.9  

 

        46.4  39.4  46.9  47.6  47.2  48.7  

        9.5  11.5  12.2  8.8  5.9  7.6  

       44.2  49.1  40.9  43.6  46.9  43.7  

 kJ/kg  9,314 10,687 8,552 8,221 9,146 10,260 

β ╛ ─ ⅜ 100 ≤⌂╠⌂™╙─⅜№╡╕∆⁹  
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 - ╖↔╢↑⅔⌐כ♃fi☿fiכꜞ◒   

  

 5.8  7.5  9.13 11.6  1.9  3.6  

     kg/m3  160 210 160 170 170 170 

 

ה       42.1  62.3  56.3  41.7  45.7  41.9  

ⱦ♬ꜟה  28.8  18.2  18.1  18.6  36.8  40.9  

ה       20.0  7.6  13.8  16.9  4.5  7.0  

       3.4  3.9  5.3  9.1  2.5  3.4  

      2.0  0.9  1.5  1.2  2.0  1.0  

∕─        3.8  7.1  5.1  12.6  8.7  5.8  

 

        28.7  49.7  41.9  41.6  48.4  41.1  

        30.2  7.1  11.6  12.6  10.6  11.0  

       41.1  43.2  46.5  45.9  41.0  47.9  

 kJ/kg  9,929 8,205 9,155 8,632 9,146 11,093 

β ╛ ─ ⅜ 100 ≤⌂╠⌂™╙─⅜№╡╕∆⁹  

 

 

 - ╖↔╢↑⅔⌐כ♃fi☿fiכꜞ◒   

  

 5.1  7.1  9.1  11.3  1.6  3.29 

     kg/m3  160 180 170 120 100 100 

 

ה       33.9  46.4  57.0  48.4  55.9  46.9  

ⱦ♬ꜟה  26.2  23.2  19.8  25.3  20.5  29.8  

ה       14.5  13.7  5.8  10.5  4.7  7.9  

       7.2  5.1  7.4  2.3  10.6  4.8  

      3.9  1.1  0.7  7.9  1.6  1.4  

∕─        14.3  10.6  9.3  5.6  6.7  9.3  

 

        36.3  46.4  49.4  47.6  51.2  43.9  

        15.4  7.0  7.5  11.2  4.9  7.5  

       48.3  46.5  43.1  41.3  44.0  48.6  

 kJ/kg  10,775 9,460 8,313 9,071 8,594 10,427 

β ╛ ─ ⅜ 100 ≤⌂╠⌂™╙─⅜№╡╕∆⁹  

 

 

 - ╖↔╢↑⅔⌐כ♃fi☿fiכꜞ◒   

  

 5.7  7.2  9.1  11.2  1.4  3.1  

     kg/m3  110 110 110 110 110 100 

 

ה       51.2  43.4  48.4  37.5  48.1  34.9  

ⱦ♬ꜟה  21.4  33.3  22.6  28.6  30.4  36.4  

ה       11.0  1.9  7.9  8.0  3.7  9.9  

       4.4  12.3  3.5  6.5  6.9  4.8  

      1.3  1.3  8.8  4.1  6.0  0.9  

∕─        10.7  7.8  8.8  15.3  6.9  13.1  

 

        43.5  43.2  38.0  36.0  39.8  35.6  

        9.3  10.0  16.3  10.7  11.1  6.5  

       47.2  46.8  45.8  53.2  49.1  57.9  

 kJ/kg  9,498 10,289 10,239 11,888 13,324 13,324 

β ╛ ─ ⅜ 100 ≤⌂╠⌂™╙─⅜№╡╕∆⁹  
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 ᵒ  ↔╖ ─╕≤╘  

≡™≈⌐♃כ♦─╠╣↓ ≤ ⁸ ≤ ─ ╩

╘√ │  - ┘  - ─≤⅔╡≢∆⁹  

 

 -  ≤ ─  

 

 

 -  ≤ ─  

 

⌐≈™≡⁸ ≤ ╩ ╘⁸ ╩ ↔╖ ≤⇔╕

∆⁹╕√⁸ ↔╖ ⅛╠ ↔╖ ─ ⌐ ─ 95 ⅜ ╕╣╢╟℮⌐⁸

1.96× ╩ ↔╖ ⁸ 1.96× ╩ ↔╖

≤⇔╕∆ 1.96 │ 95 ─ ⁹↕╠⌐⁸ ≤ ┘ ─

⅛╠ ↔╖ ─ ≤ ╩ ╘√ │  - ─≤⅔╡≢∆⁹

⌂⅔⁸ │ 100 ⅛╠ ≤ ─ ╩ ⇔ ™≡ ╘⁸ │

↔╖ ⌐ ⌂ↄ ≤⇔╕∆⁹  

y = - 2.54E- 03x + 6.87E+01

r² = 4.03E- 01

0.0

10.0

20.0

30.0

40.0

50.0

60.0

8,000 9,000 10,000 11,000 12,000 13,000 14,000

kJ/kg

y = 2.16E - 03x + 2.48E+01

r² = 6.01E- 01

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

8,000 9,000 10,000 11,000 12,000 13,000 14,000

kJ/kg
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 -  ↔╖ ⅛╠ ╘√ ↔╖  

    

 kg/m3  160 

 

     49.9  43.6  37.4  

     9.3  10.3  11.1  

    40.8  46.1  51.5  

  kJ/kg  7,400 9,870 12,340 

 

 ᵓ  ⌐ ℮↔╖  

≢│⁸ ↔╖ ─ ⌐ ╦∑≡Ɑ♇♩Ⱳ♩ꜟ≤ ╩

∆╢ ≢№╢√╘⁸↓─ ⌐╟╢↔╖ ─ ╩ ⇔╕∆⁹Ɑ♇♩

Ⱳ♩ꜟ≤ ─ ⁸ ┘ │  - ─≤⅔╡

≢№╡⁸ ─ ╩ ⇔√ ─↔╖ │  - ─≤⅔╡≢∆⁹  

 

 -  Ɑ♇♩Ⱳ♩ꜟ≤ ─↔╖  

 Ɑ♇♩Ⱳ♩ꜟ   

 kg/m3  50 130 

 

     0.0  40.0  

     0.0  1.5  

    100.0 58.8  

  kJ/kg  23,000 7,950 
 

 

ꜟ♩Ɑ♇♩Ⱳה  p619 7.1.3 - 2 Ɽ♇◌כ ♃כ♦─  

ה    27 ↔╖  

 

ꜟ♩Ɑ♇♩Ⱳה Ɑ♇♩Ⱳ♩ꜟ│ ≤ ╩ 0 ≤⇔√⁹  

ה    27 ↔╖  

 

ꜟ♩Ɑ♇♩Ⱳה ─ LCI♦כ♃ 1977/7 ⱪꜝ☻♅♇◒  

ה ה    ה ⅛╠ ╘╢ ◄Ⱡꜟ◑כ ≠ↄ╡  

22 3 ♃כ♦─    

 

 -  ─↔╖  

  
─  

 

↔╖  Ɑ♇♩

Ⱳ♩ꜟ  
 

↔╖  

      

↔╖         t/  20,990 297 887 19,806 

  (kg/m3)  160 50 130 160 

 

      ( )  49.9  43.6  37.4  0.0  40.0  51.1  44.4  37. 8 

      ( )  9.3  10.3  11.1  0.0  1.5  9. 8 10.9  11. 8 

     ( )  40.8  46.1  51.5  100.0 58.8  39. 1 44.7  50.4  

    (kJ/kg)  7,400 9,870 12,340 23,000 7,950 7,140 9,760 12,380 

β ↔╖ { ↔╖ ×20,990 (Ɑ♇♩Ⱳ♩ꜟ↔╖ ×297 ↔╖ ×

887)}÷19,806 

─₈↔╖ ₉│ ⁸ ⁸ ─ ⁹√∞⇔⁸ │ ⌐╟╢⁹  

  100  
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⅛╠ ↕╣╢↔╖  

 ᵑ  ↔╖  

☿fi♃כ⌐⅔↑╢ 29 ─↔

╖ │  -  - ─≤⅔╡≢∆⁹⌂⅔⁸ ☿fi

╖↔─כ♃ ⌐ ─ │⌂ↄ⁸₈ ⌐

∆╢ ⌐ ℮ ⌐≈™≡₉ 52 11  95

─з⌐ →╢ ⌐╟╡ ⇔≡™╕∆⅜⁸ⱦ♬ꜟה ╩ ╗↔╖

⌐≈™≡ ≤─ ⅜ ™ ≢ ⇔√ ╩ ⇔╕∆⁹ ─↔

╖ ⌐ √∫≡│↓─ ≢ ⇔╕∆⁹  

 

kJ/kg 368× 188× 100 × /100 25×  

  ⱦ♬ꜟה  

   

   

 

 -  ☿fi♃כ⌐⅔↑╢↔╖ 29  

 29  

 5.24 8.30 11.29 2.20 

     kg/m3  117 124 115 124 

 

ה       66.0  61.3  75.5  53.0  

ⱦ♬ꜟה  14.1  18.5  8.0  11.9  

ה       6.6  4.6  12.9  11.2  

       11.7  13.9  2.4  16.5  

      0.0  0.0  0.0  4.9  

∕─        1.6  1.7  1.2  2.5  

 

        42.6  57.2  51.9  48.9  

        3.0  4.2  3.2  7.1  

       54.4  38.6  44.9  44.0  

 kJ/kg  9,200 5,840 7,180 7,100 

 kJ/kg  10,300 6,880 7,680 7,830 

 

 

 -  ☿fi♃כ⌐⅔↑╢↔╖ 30  

 30  

 5.30 8.24 12.26 2.27 

     kg/m3  143 138 153 93.3  

 

ה       39.1  42.3  38.7  66.7  

ⱦ♬ꜟה  15.9  8.5  16.7  16.9  

ה       9.1  34.8  23.2  3.8  

       15.3  4.8  10.7  11.1  

      2.5  0.0  0.3  0.0  

∕─        18.1  9.6  10.4  1.5  

 

        45.2  52.9  51.2  37.9  

        11.0  7.5  4.0  2.2  

       43.8  39.6  44.8  59.9  

 kJ/kg  7,140 6,130 7,180 10,370 

 kJ/kg  8,140 6,620 8,250 11,810 
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 -  ☿fi♃כ⌐⅔↑╢↔╖  

  

 5.29 8.28 11.27 2.26 

     kg/m3  93.6  111 107 92.4  

 

ה       62.4  43.8  57.4  63.9  

ⱦ♬ꜟה  16.5  9.7  22.7  29.2  

ה       7.3  36.7  7.8  4.2  

       11.0  4.9  9.2  1.4  

      0.0  0.4  0.0  0.0  

∕─        2.8  4.5  2.9  1.3  

 

        46.7  54.6  41.7  30.8  

        4.5  5.1  4.3  5.4  

       48.8  40.3  54.0  63.8  

 kJ/kg  8,060 6,260 9,160 11,300 

 kJ/kg  9,200 6,790 10,920 13,970 

 

 

 -  ☿fi♃כ⌐⅔↑╢↔╖  

  

 7.31 9.28 11.25 2.24 

     kg/m3  136 121 119 100 

 

ה       70.2  50.3  51.0  55.7  

ⱦ♬ꜟה  14.5  19.6  13.1  23.4  

ה       8.5  21.5  26.2  13.4  

       2.6  3.7  2.8  4.5  

      0.9  1.2  0.7  0.3  

∕─        3.3  3.7  6.2  2.7  

 

        45.3  40.1  45.7  31.5  

        6.5  6.1  5.3  4.8  

       48.2  53.8  49.0  63.7  

 kJ/kg  7,980 9,160 8,110 11,260 

 kJ/kg  8,970 10,670 9,020 13,390 

 

 

 -  ☿fi♃כ⌐⅔↑╢↔╖  

  

 5.28 8.25 11.29 2.25 

     kg/m3  116 127 117 124 

 

ה       62.8  42.9  36.4  49.6  

ⱦ♬ꜟה  14.7  17.1  16.5  19.2  

ה       12.4  28.6  27.8  18.5  

       6.2  6.7  12.1  5.7  

      0.0  0.0  1.4  1.9  

∕─        3.9  4.7  5.8  5.1  

 

        50.4  63.2  46.9  43.9  

        3.9  3.5  6.5  6.9  

       45.7  33.3  46.6  49.2  

 kJ/kg  7,350 4,700 7,640 8,190 

 kJ/kg  8,330 5,520 8,730 9,550 
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 ᵒ  ↔╖ ─╕≤╘  

≡™≈⌐♃כ♦─╠╣↓ ≤ ⁸ ≤ ─ ╩

╘╢≤  - ⁸  - ─≤⅔╡≢∆⁹  

 

 -  ≤ ─  

 

 

 -  ≤ ─  

 

⌐≈™≡⁸ ≤ ╩ ╘⁸ ╩ ↔╖ ≤⇔╕

∆⁹╕√⁸ ↔╖ ⅛╠ ↔╖ ─ ⌐ ─ 95 ⅜ ╕╣╢╟℮⌐⁸

1.96× ╩ ↔╖ ⁸ 1.96× ╩ ↔╖

≤⇔≡ ↔╖ ╩ ⇔╕∆⁹↕╠⌐⁸ ≤ ┘ ─ ⅛

╠ ↔╖ ─ ≤ ╩ ╘╢≤⁸  - ─≤⅔╡≤⌂╡╕∆⁹⌂⅔⁸

│ 100 ⅛╠ ≤ ─ ╩ ⇔ ™≡ ╘⁸ │↔╖

⌐ ⌂ↄ ≤⇔╕∆⁹  

y = - 3.51E- 03x + 7.85E+01

r² = 9.39E- 01

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

6,000 7,000 8,000 9,000 10,000 11,000 12,000 13,000 14,000 15,000

kJ/kg

y = 3.64E - 03x + 1.51E+01

r² = 9.80E- 01

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

6,000 7,000 8,000 9,000 10,000 11,000 12,000 13,000 14,000 15,000

kJ/kg
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 -  ↔╖ ⅛╠ ╘√ ↔╖  

    

 kg/m3  119 

 

     61.2  46.5  31.7  

     5.8  5.2  4.6  

    33.0  48.3  63.7  

  kJ/kg  4,920 9,130 13,340 

 

 ᵓ  ⌐ ℮↔╖  

≢│⁸ ↔╖ ─ ⌐ ╦∑≡ ╩ ∆╢

≢№╢√╘⁸↓─ ⌐╟╢↔╖ ─ ╩ ⇔╕∆⁹ ─

⁸ ┘ │  - ─≤⅔╡≢№╡⁸ ─ ╩ ⇔

√ ─↔╖ │  - ─≤⅔╡≢∆⁹  

 

 -  ─↔╖  

 
 ─

 
 

↔╖  
 

↔╖  

      

↔╖         t/  14,407 686 13,721 

  (kg/m3)  119 130 118 

 

      ( )  61.2  46.5  31.7  40.0  62.3  46.8  31.3  

      ( )  5.8  5.2  4.6  1.5  6.0  5.4  4.8  

     ( )  33.0  48.3  63.7  58.8  31.7  47.8  63.9  

    (kJ/kg)  4,920 9,130 13,340 7,950 4,770 9,190 13,610 

β ↔╖ ( ↔╖ ×14,407 ↔╖ ×686)÷13,721 

─₈↔╖ ₉│ ⁸ ⁸ ─ ⁹√∞⇔⁸ │ ⌐╟╢⁹  

   100  
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↔╖  

 ᵑ  ⁸ ┘  

┘ ─ 10 ─↔╖ ⁸ ⁸ ∕╣∙╣⌐

≈™≡⁸ ↔╖ ≢ ⇔≡⁸ ╦∑√ ↔╖ │  - ─

≤⅔╡≢∆⁹⌂⅔⁸ │ 10─ ╩ ⇔╕∆⁹  

 

 -  ↔╖ ה ה  

 ↔╖  ↔╖  ↔╖  

  (kg/m3)  140 

 

      ( )  55. 7 45. 4 35. 1 

      ( )  8. 2 8. 6 9. 0 

     ( )  36. 1 46. 0 55. 9 

    (kJ/kg)  6, 200 9, 500 12, 900 

 

 ᵒ   

↔╖ ─ │ ≤╙ ⁸╘√™⌂⅜♃כ♦ ☿

fi♃כ⅜ ⇔√⁸ ─ ⌐╟╡ ∆╢≤  - ─≤⅔╡≢∆⁹⌂

⅔⁸ │ ⅛╠ ─ ╩ ⇔ ™≡ ╘╕∆⁹  

 

 51.18 4.656×10- 4× × /100  

 7.69 5.041×10- 5× × /100 

 1.98 9.317×10- 5× × /100 

 0.01 6.689×10- 7× × /100 

 0.57 7.167×10- 7× × /100 

  kJ/kg  

   

 

 -  ↔╖  

 ↔╖  ↔╖  ↔╖  

   19. 52 25. 58 31. 97 

   2. 89 3.7 6 4. 66 

   0.51 0.50 0.43 

   12. 97 15. 89 18. 52 

   0.01 0.01 0.01 

   0.2 0 0.26 0.3 1 

β ─ │ ─ ≤ ∆╢⁹  
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 ─  
 

─ │  - ─≤⅔╡≢∆⁹  

 

 -  ─  

 

 

─ │  - ─≤⅔╡≢∆⁹ ┼│ ─

 ─ ⅛╠▪◒☿☻⇔╕∆⁹  

 

 -  ─  

 

 

►▼Ⱪ◘▬♩╩╙≤⌐ ⇔≡  

 

►▼Ⱪ◘▬♩╩╙≤⌐ ⇔≡  
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─ │ ≢№╡⁸ │ 34,500 m2

≢∆⁹  

 

 -   

 

─  

 

34,500m2  
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─ ─ │  - ─≤⅔╡≢∆⁹  

 

 -  ─  

   

   

 ⌂⇔   

 ↔╖   

 60   

 

─

⌐ ∏╢  

200  

6/10 
 

 
 20m 

   1:1.15  
 

 
╡  31m 

   1:2.5  
 

 

⅛╠─ ↕  4m 

 

 ⅛╠─ 5m 10m  5  

      ⁿ      10m  ⁿ    3  

 

 

─ 25  

 ─ ↕─ 50 │ ⅛

╠ ╩ ™√ ↕─≥∟╠⅛ ™

 

┤╢↕≤

─ ╩

╡ ≡╢

 

 

▫♥ꜞ▫♥כꜚ   
─ ⌐ 16 m─ ⅜ ↕╣≡⅔╡⁸ ⅜ ↕

╣≡™╕∆⁹ ↔╖ ≢ │▫♥ꜞ▫♥כꜚ╢⅝≢  - ─≤⅔╡≢

∆⁹╕√⁸ ─▫♥ꜞ▫♥כꜚ ╡ ™ │  - ─≤⅔╡≢∆⁹  

 

 - ─▫♥ꜞ▫♥כꜚ   

  

 

6.6kV ─  

─  ─ ™─ ⅛╠

⅝ ╗⁹  

 
─ DIP ɫ250─ ⅛╠ ⅝ ╗⁹⌂⅔⁸ fi☿fiכꜞ◒

─כ♃ ╩ ≢⅝╢ ⅜№╢⁹  

●☻  ●☻╩ ∆╢ │ LPG╩ ∆╢⁹  

 
┘Ⱳ▬ꜝ ─ ╣─⌂™ⱪꜝfi♩ │ ⁸

⌐ ∆╢⁹  
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 - ─▫♥ꜞ▫♥כꜚ   

 

  
╩ ∆╢╟℮⌐ ⅜ ∫≡™╕∆⁹ ─ │  - ─

≤⅔╡≢∆⁹ ↔╖ ─ ⌐№√∫≡│ ─ ┘

╩ ∆╢ ⅜№╡╕∆⁹  

 

 -  ─   

101A 

26 

102A 

27 

103A 

28 

104A 

29 

105A 

30 
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 Ɫ◙כ♪ⱴ♇ⱪ  
Ɫ◙כ♪ⱴ♇ⱪ⌐╟╢≤ ─ ה ┘⌐ ⌐╟╢ ╣╛

∆↕ ┘ ─ │  - ┘  ─≤⅔╡≢∆⁹  

 

ה  

│ 0.5  m 3.0  m≤ ↕╣≡™╕∆⁹  

 
 -  Ɫ◙כ♪ⱴ♇ⱪ  

 

╣╛∆↕  

│ ≤ ↕╣≡™╕∆⁹╕√⁸ │ ─

⅜₈ ╘≡ ™₉≤↕╣≡™╕∆⁹  

 

 

  

 

 -  ╣╛∆↕  

    Ɫ◙כ♪ⱴ♇ⱪ  

 -   

      Ɫ◙כ♪ⱴ♇ⱪ  
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⌐╟╢  

⌐ ↕╣╢ ⌐ ╢ │ ─≤⅔╡≢∆⁹  

 

 ᵑ  ●☻  

≢│⁸ ⅜ m2 ≢№╢⅛ │ ⅜

√╡ 200 kg ≢№╢ ╩┌™ ≤⇔⁸ ●☻ ─┌™

∂╪⁸ ⁸ ⁸ ┘ ⌐ ⇔≡ ╩ ╘≡

™╕∆⁹╕√⁸♄▬○◐◦fi ≢│ ⅜ 0.5  m2 │

⅜ √╡ 50 kg ─ ╩ ≤⇔⁸♄▬○◐

◦fi ─ ╩ ╘≡™╕∆⁹  

∆╢↔╖ ─ │ ⅜ √╡ 2,625 kg≢№

╢√╘ ─┌™ ⁸♄▬○◐◦fi ─

⌐ ⇔╕∆⁹⌂⅔⁸┌™∂╪≤♄▬○◐◦fi ⌐≈™≡│ ─ ⌐

╟∫≡ ⅜ ⌂╡⁸↔╖ ⌐│ t/h t/h ─

╩ ⇔╕∆⁹  

─₈ ─ ⌐ ≠⅝⁸ ╩ ╘╢

₉ 46 10 15 60 ≢│⁸ ─ ∑ ╩⁸╕√

₈ ₉ 59 24 ≢│⁸

─ ╩∕╣∙╣ ╘≡™╕∆⁹  

⌂⅔⁸ ≢│ ─ ⌐≈™≡ ≤ ─

╩ ╘≡™╕∆⅜⁸ │ ─ ≢∆⁹╕√⁸₈

─ ⌐ ≠⅝⁸ ╩ ╘╢ 46

10 15 60 ₉⌐⅔™≡╙ ─ ⌐≈™≡ ─

╩ ╘≡™╕∆⅜⁸ │ ─ ≢∆⁹  

 

 -  ⌐╟╢ ●☻  

   

┌™∂╪  0.08mg/m3
N ⁸ t/h  

 
K=17.5 

 
 

 180ppm β ⁸  

 
200mg/m3 N 

122ppm  
β ⁸ 500kg/h  

 30ɡg/m3
 N  

♄▬○◐◦fi  ng- TEQ/m3 N ♄▬○◐◦fi ⁸ t/h  

β  │⁸ 12 ⁹  

β ה ⌐ ╢ 59 24  

β ─ ⌐ ≠⅝⁸ ╩ ╘╢ 46 10

15 60  
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 ᵒ   

≢│⁸ ─ ╛ ⇔™ ╩ ∆╢

╩ ≤⇔⁸ ⌐⅔™≡ ╩ ⇔≡™╢ │

╩ ≤⇔≡ ─ ╩ ∫≡™╕∆⁹↔╖ ⁸ⱴ♥ꜞ▪ꜟꜞ◘

▬◒ꜟ │™∏╣╙ ╩ ∆╢ ⌐ ∆╢√╘⁸

⅜ ↕╣╕∆⁹ ≢│⁸ ─ ╩ ∆╢ ┘

│ ─ ⌐≈™≡│ ⅜ ╘≡⅔╡⁸ ⌐⅔™≡╙

₈ ⌐ ≠ↄ ┘ ₉ 30 26

79 ⌐╟╡ ≤ ╩ ╘≡™╕∆⁹ ⌐⅔™≡ ⅜ ↕

╣╢─│⁸ ─ ≢∆⁹  

 ╩ ↄ  

─℮∟ ─ ≤─ ┘ ≤─ ⅛╠

┼─ ⅜ 100ⱷכ♩ꜟ╕≢─  

─ ⅜ ↕╣╢ ≢│⁸  - ─≤⅔╡ ─ ⁸ ↔

≤⌐ ─ ⌐⅔↑╢ ⅜ ╘╠╣≡™╕∆⁹ ↔╖

─ │ ─ ⅜⌂↕╣≡™⌂™√╘⁸ ⌐ ⇔╕

∆⁹  

 

 -  ⌐⅔↑╢ ─  

─  
 

19  

 

19 22  

 

( 22  

 50dB 45dB 45dB 

 55dB 50dB 45dB 

 65dB 60dB 50dB 

 70dB 65dB 60dB 

⁸ ⁸

⁸ ┘ ╩™℮⁹  

▪  ⁸ │ ─▬─

╩ ↄ  

      ▬  ╩ ↄ  

▪  ⁸ │  

      ▬   

│  

 

⌂⅔⁸ │ ╩ ∆╢ ⌂≥─ ⌐ ∫≡

∆╢ ⌐≈™≡ ╩ ↑╕∆⁹ │  - ─≤⅔╡≢∆⁹  

 

 -  ⌐ ∫≡ ∆╢ ─  

  ─  

85dB 7 7  10  

β ⌐⅔↑╢  
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 ᵓ   

≢│⁸ ─ ╛ ⇔™ ╩ ∆╢

╩ ≤⇔⁸ ⌐⅔™≡ ╩ ⇔≡™╢ │

╩ ≤⇔≡ ─ ╩ ∫≡™╕∆⁹↔╖ ⁸ⱴ♥ꜞ▪ꜟꜞ◘

▬◒ꜟ │™∏╣╙ ╩ ∆╢ ⌐ ∆╢√╘⁸

⅜ ↕╣╕∆⁹ ≢│⁸ ─ ╩ ∆╢ ┘

╩ ─ ⌐≈™≡│ ⅜ ╘≡⅔╡⁸ ⌐⅔™≡╙

₈ ⌐ ≠ↄ ┘ ₉ 30 26

80 ⌐╟╡⁸  - ─≤⅔╡ ─ ⁸ ↔≤⌐ ─

⌐⅔↑╢ ╩ ╘≡™╕∆⁹ ↔╖ ─ │⁸

─ ⅜⌂↕╣≡™⌂™√╘ ⌐ ⇔╕∆⁹  

 

 -  ⌐⅔↑╢ ─  

─  
 

19  

 

19  

 60dB 55dB 

 65dB 60dB 

β 1 ⁸ ⁸

⁸ ⁸

⁸ ⁸ ┘ ┘

⌐ ─ ⅜↕╣≡™⌂™  

β ⁸ ⁸ ┘  

 

⌂⅔⁸ │ ╩ ∆╢ ⌂≥─ ⌐ ∫≡

∆╢ ⌐≈™≡ ╩ ↑╕∆⁹ │  - ─≤⅔╡≢∆⁹  

 

 -  ⌐ ∫≡ ∆╢ ─  

β   ─  

75♦◦ⱬꜟ  7 7  10  

β ⌐⅔↑╢  
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 ᵔ   

≢│⁸₈ ₉─ ⅜⌂ↄ⁸ ⌐ ╕╣╢ ≡─

⅜ ↕╣╕∆⁹ ≢│ ─ ╩ ∆╢ ┘ ╩

─ ⌐≈™≡│ ⅜ ╘≡⅔╡⁸ ⌐⅔™≡╙₈

⌐ ≠ↄ ┘ ₉ 30 26 81

⌐╟╡ ≤ ╩ ╘≡™╕∆⁹  

⌐≈™≡│⁸ ⁸ ┘ ⌐ ╢ ⅜№╡╕∆⁹

─ │ 22 ─ ⌐≈™≡ ╩ ╘╢ ≤⁸ ↔≤≢

│⌂ↄ ≤⇔≡─ ╩ ∆ ⌐≈™≡ ╩ ╘╢ ⅜№╡

╕∆⅜⁸ ≢│ ⌐≈™≡ ╩ ╘≡™╕∆⁹  

 

a ⌐⅔↑╢  

─ ↔≤─ ⌐⅔↑╢ │  - ─≤⅔╡≢∆⁹

│⁸ ⌐ ∆╢√╘ ─ ╩ ⇔╕∆⁹  

 

 -  ⌐⅔↑╢ ─  

    

1 ▪fi⸗♬▪  1 ppm 1 ppm 2 ppm 

2 ⱷ♅ꜟⱷꜟ◌ⱪ♃fi  0.002 ppm 0.002 ppm 0.004 ppm 

3  0.02 ppm 0.02 ppm 0.06 ppm 

4 ⱷ♅ꜟ  0.01 ppm 0.01 ppm 0.05 ppm 

5 ⱷ♅ꜟ  0.009 ppm 0.009 ppm 0.03 ppm 

6 ♩ꜞⱷ♅ꜟ▪Ⱶfi  0.005 ppm 0.005 ppm 0.02 ppm 

7 ▪☿♩▪ꜟ♦ⱥ♪  0.05 ppm 0.05 ppm 0.1  ppm 

8 ⱪ꜡Ⱨ○fi▪ꜟ♦ⱥ♪  0.05 ppm 0.05 ppm 0.1  ppm 

9 ⱡꜟⱴꜟⱩ♅ꜟ▪ꜟ♦ⱥ♪  0.009 ppm 0.009 ppm 0.03 ppm 

10 ▬♁Ⱪ♅ꜟ▪ꜟ♦ⱥ♪  0.02 ppm 0.02 ppm 0.07 ppm 

11 ⱡꜟⱴꜟⱣ꜠ꜟ▪ꜟ♦ⱥ♪  0.009 ppm 0.009 ppm 0.02 ppm 

12 ▬♁Ᵽ꜠ꜟ▪ꜟ♦ⱥ♪  0.003 ppm 0.003 ppm 0.006 ppm 

13 ▬♁Ⱪ♃ⱡכꜟ  0.9  ppm 0.9  ppm 4 ppm 

14 ◄♅ꜟ  3 ppm 3 ppm 7 ppm 

15 ⱷ♅ꜟ▬♁Ⱪ♅ꜟ◔♩fi  1 ppm 1 ppm 3 ppm 

16 ♩ꜟ◄fi  10 ppm 10 ppm 30 ppm 

17 ☻♅꜠fi  0.4  ppm 0.4  ppm 0.8  ppm 

18 ◐◦꜠fi  1 ppm 1 ppm 2 ppm 

19 ⱪ꜡Ⱨ○fi  0.03 ppm 0.07 ppm 0.07 ppm 

20 ⱡꜟⱴꜟ  0.001 ppm 0.002 ppm 0.002 ppm 

21 ⱡꜟⱴꜟ  0.0009 ppm 0.002 ppm 0.002 ppm 

22 ▬♁  0.001 ppm 0.004 ppm 0.004 ppm 

⁸ ╩ ™√  

 

│  
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b ⌐⅔↑╢  

⌐⅔↑╢ │⁸ ─℮∟ⱷ♅ꜟⱷꜟ◌ⱪ♃fi⁸

ⱷ♅ꜟ⁸ ⱷ♅ꜟ⁸▪☿♩▪ꜟ♦ⱥ♪⁸☻♅꜠fi⁸ⱪ꜡Ⱨ○fi ⁸ⱡꜟⱴ

ꜟ ⁸ⱡꜟⱴꜟ ┘▬♁ ╩ ↄ 13 ⅜ ≤⌂╡╕∆⁹

─ │⁸ ⌐⅔↑╢ ╩ ≤⇔≡⁸

⌐ ∆╢ ─ ⌐╟∫≡ ╘√ ≢∆⁹  

0.108× ה  

↓─ ⌐⅔™≡⁸ ⁸ ┘ │⁸∕╣∙╣ ─ ╩ ⇔╕∆⁹  

   ⁸ ─ ⌐ ⇔√ m3/h  

 ⌐ ∆╢ ⌐╟╡ ↕╣√ ─ ↕  m  

 ─ ≤⇔≡ ╘╠╣√  ppm  

√∞⇔⁸ ⌐ ∆╢ ⌐╟╡ ↕╣√ ─ ↕⅜ m ≤⌂

╢ ⌐≈™≡│↓─ │ ⇔╕∑╪⁹  

 

0.65  

0.795ӏ ה 1 2.58  

2.01×10 ה ה 288 ה 2.30 1 1  

1 ӏ ה × 1460 296× 288 1 

↓╣╠─ ⌐⅔™≡⁸ ⁸ ⁸ ⁸ ┘ │⁸∕╣∙╣ ─ ╩

⇔╕∆⁹  

 ↕╣√ ─ ↕  m  

 ─ ↕  m  

  ⌐⅔↑╢ ●☻─  m3/ s  

  ●☻─  m/s  

  ●☻─  K  

 

c ─  

─ │⁸ⱷ♅ꜟⱷꜟ◌ⱪ♃fi⁸ ⁸ ⱷ♅ꜟ ┘ ⱷ♅

ꜟ─ ⅜ ≢∆⁹ ─ │⁸ ⌐⅔↑╢ ╩

≤⇔≡⁸ ⌐ ∆╢ ─ ⌐╟∫≡ ╘√

CLm ≢∆⁹√∞⇔⁸ⱷ♅ꜟⱷꜟ◌ⱪ♃fi│⁸ ⇔≡ √ ─

─ ⅜ 0.002 mg/L ─ │ 0.002 mg/L≤⇔╕∆⁹  

 

×  

↓─ ⌐⅔™≡⁸ ⁸ ┘ │⁸∕╣∙╣ ─ ╩ ⇔╕∆⁹  

 ─  mg/L  

   ─ ─ ⌐ →╢ ─ ┘ ─

⌐ →╢ ⅛╠ ⌐ ↕╣╢ ─ ↔≤⌐

─ ⌐ →╢  mg/L  

  ─  ppm  
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 -  ⌐ ╢ ─  

 ─  k  

1 ⱷ♅ꜟⱷꜟ◌ⱪ♃fi  

0.001m3/ s ─  16 

0.001m3/ s ╩ ⅎ⁸0.1m3/ s ─  3.4  

0.1m3/ s ╩ ⅎ╢  0.71 

2  

0.001m3/ s ─  5.6  

0.001m3/ s ╩ ⅎ⁸0.1m3/ s ─  1.2  

0.1m3/ s ╩ ⅎ╢  0.26 

3 ⱷ♅ꜟ  

0.001m3/ s ─  32 

0.001m3/ s ╩ ⅎ⁸0.1m3/ s ─  6.9  

0.1m3/ s ╩ ⅎ╢  1.4  

4 ⱷ♅ꜟ  

0.001m3/ s ─  63 

0.001m3/ s ╩ ⅎ⁸0.1m3/ s ─  14 

0.1m3/ s ╩ ⅎ╢  2.9  
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 ᵕ   

⌐⅔™≡⁸ ─ ⌐ ╢ ╩ ∏╢⅔∕╣⅜№╢

₈ ₉≤™℮⁹ ╩ ╗ │ ╩ ∆╢ ⁸╙⇔ↄ│

⌐ ╢ ╩ ∏╢ ╣⅜№╢ ⌐ ↕╣√ │ ╩ ∆╢

╩ ≤⇔≡™╕∆⁹↔╖ │⁸ ─ ⌐

∆╢√╘⁸ ╩ ∆╢ │ ⅜ ↕╣╕∆⁹  

│⁸₈ ╩ ╘╢ ₉ 46 35 ⌐

↕╣≡⅔╡⁸ ┘ │ ⌐≈™≡│  - ⁸∕─ ─

⌐≈™≡│  - ─≤⅔╡≢∆ ┘

│ ⌐╟╢ ∑ ⁹⌂⅔⁸ │  - ─≤⅔╡⁸

√╡─ ⌂ ⅜ 50 m3 ≢№╢ │ ⌐ ↕╣╕∆⁹ 

 

 -  ⌐ ╢  

  

◌♪Ⱶ►ⱶ ┘∕─   0.03 mg/L  

◦▪fi   1 mg/L 

Ɽꜝ♅○fi⁸ⱷ♅ꜟⱤꜝ♅○fi⁸ⱷ♅

ꜟ☺ⱷ♩fi ┘  EPN ⌐ ╢⁹   
1 mg/L 

┘∕─   0.1 mg/L  

◒꜡ⱶ   0.5 mg/L  

┘∕─   0.1 mg/L  

┘▪ꜟ◐ꜟ ∕─ ─  0.005 mg/L 

▪ꜟ◐ꜟ   ↕╣⌂™↓≤⁹   

ⱳꜞ ⱦⱨ▼♬ꜟ   0.003 mg/L 

♩ꜞ◒꜡꜡◄♅꜠fi   0.1 mg/L  

♥♩ꜝ◒꜡꜡◄♅꜠fi   0.1 mg/L  

☺◒꜡꜡ⱷ♃fi   0.2 mg/L  

  0.02 mg/L  

1,2 -☺◒꜡꜡◄♃fi   0.04 mg/L  

1,1 -☺◒꜡꜡◄♅꜠fi   1 mg/L 

◦☻- 1,2 -☺◒꜡꜡◄♅꜠fi   0.4 mg/L  

1,1,1 -♩ꜞ◒꜡꜡◄♃fi   3 mg/L 

1,1,2 -♩ꜞ◒꜡꜡◄♃fi   0.06 mg/L  

1,3 -☺◒꜡꜡ⱪ꜡Ɑfi   0.02 mg/L  

♅►ꜝⱶ   0.06 mg/L  

◦ⱴ☺fi   0.03 mg/L  

♅○ⱬfi◌ꜟⱩ   0.2 mg/L  

ⱬfi♀fi   0.1 mg/L  

☿꜠fi ┘∕─   0.1 mg/L 

╒℮ ┘∕─  10 mg/L 

┤∫ ┘∕─  8 mg/L 

▪fi⸗♬▪⁸▪fi⸗♬

►ⱶ ⁸

┘  

▪fi⸗♬▪ ⌐ 0.4 ╩

∂√╙─⁸ ┘

─  

100 mg/L 

1,4 -☺○◐◘fi  0.5 mg/L  
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 -  ∕─ ─ ─ β  

  

▬○fi (pH)  5.8 8.6  

( BOD)β  
25 mg/L 

20 mg/L 

( SS) β  
60 mg/L 

 50 mg/L 

ⱡꜟⱴꜟⱫ◐◘fi ( )  5 mg/L 

ⱡꜟⱴꜟⱫ◐◘fi ( )   30 mg/L 

ⱨ▼ⱡכꜟ   5 mg/L 

  3 mg/L 

  2 mg/L 

  10 mg/L 

ⱴfi●fi   10 mg/L 

◒꜡ⱶ   2 mg/L 

 3,000 /cm3 

  
120 mg/L 

60mg/L 

╡╪   
16 mg/L 

8 mg/L 

β √╡─ ⌂ ⅜ 50 m3 BOD≤ SS│ 10m3 ≢№

╢ ⌐ ↕╣╢⁹  

β ⌐╟╢ ∑  

 

√╡─ ⌂ ⅜ 50 m3 ≢№╢ ≢│⁸

⁸ ┘╡╪⌐≈™≡ ⅜ ↕╣╕∆⁹ │  - ─

≤⅔╡≢∆⁹  

 

 -   

  

 Lc CcoהQco×10- 3 

 Ln CnoהQno×10- 3 

╡╪  Lp CpoהQpo×10- 3 

β Lc⁸Ln⁸Lp ⅜ ↕╣╢ kg/  

Cco 30mg/L 

Cno 25mg/L 

Cpo 1.5mg/L 

Qco⁸Qno⁸Qpo ─ m3/  
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 ᵖ  ⌐ ╢  

─↔╖ │⁸₈ 23 11 ⌐ ⇔√

⌐ ℮ ─ ⌐╟╡ ↕╣√ ⌐╟╢ ─

┼─ ⌐ ∆╢ ₉ ₈ ₉≤™℮⁹

24 ⌐ ╘╢ ⌐ ⇔⁸ ─

33 ⅜ ↕╣╕∆⁹∕─ ≤⇔

≡⁸ ●☻ ┘ ─ ☿◦►ⱶ 134 134Cs ┘☿◦►ⱶ 137 137Cs

⌐ ╢⁹ ⌐≈™≡  - ─≤⅔╡ ⅜ ↕╣╕∆⅜⁸↓╣╠─

│ ●☻╛ ∕─╙─⌐ ∆╢ ≢│⌂ↄ⁸ ─

─ №╢™│ ─ ─ ─ ≢∆⁹↓╣╠─ │⁸

⅜ ╕╣≡⅛╠ 70 ⁸∕─ ─ ╩ ⇔№╢™│ ╩ ∆╢↓≤⌐

╟╢ ┌ↄ ⅜ 70 ─ ≢  mSv1/ ┼─ ⅜№╢ ─

№╢ ┌ↄ 100 mSv/ ─ 100 ─ ≤⌂╢ ≢∆⁹  

⌂⅔⁸ │ ─ ╩ ⌐

⇔⁸ ⌐ ∆╢ ⅜№╡╕∆⁹∕─ ⌐⅔™≡⁸ ─™

∏╣⅛⌐ ⇔√ │⁸ ─ ╩ ↑≡⁸↓─ ⅜

↕╣╢≤≤╙⌐⁸ ⌐⅛⅛╢ ─ ⅜

≤⌂╡╕∆⁹  

▪ ─ ─ ⅜ 800 Bq2/kg ≢№∫√↓≤⁹  

▬ ─ ⅛ ─ ⌐⅔↑╢ ─ ─

⅜ ≡ 6,400 Bq/kg ≢№∫√↓≤⁹  

 

 -  ⌐ ╢  

  ─  

●☻  134Cs─ /20 137Cs─ /30֔1β  ─  

 134Cs─ /60 137Cs─ /90֔1β  ─  

 

β 134Cs ┘ 137Cs─ ─ Bq/m3 

β 134Cs ┘ 137Cs─ ─ Bq/L 

  

 
1 Ⱶꜞ◦כⱬꜟ♩  
2 ⱬ◒꜠ꜟ  
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 ᵗ   

⌐│♄▬○◐◦fi ⅜ ↕╣⁸ ⌐≈™≡│⁸

 - ─≤⅔╡≢∆⁹  

⌂⅔⁸ │ ≢ ∆╢ ⌐ ∆╢√╘⁸

─ ⅜ ⌐ ∆╢╟℮ ⅜ ╘√ ╩ ╦⌂↑╣┌

≡ ∆╢↓≤⅜≢⅝╕∑╪⅜⁸↔╖ ≢│ ☻ꜝ◓╩ ╗ ⁸

≤╙ ≤⇔≡ ⇔⁸ ≡╩ ╦⌂™√╘ ─ ⌐

╢ │ ↕╣╕∑╪⁹⌂⅔⁸ ⅜●☻ ≤⌂╡ ─

⅜ ⌂ │⁸ ≡ ╩ ℮√╘  - ─≤⅔╡ ╩

⇔╕∆⁹  

 

 -  ─  

  

─♄▬○◐◦fi  (ng- TEQ/g) 3 

─♄▬○◐◦fi  (ng- TEQ/g) 3 

 
 

 -  ─ ≢⅝⌂™ ⌐  

  

▪ꜟ◐ꜟ  ↕╣⌂™↓≤  

│∕─  0.005 mg/L 

◌♪Ⱶ►ⱶ │∕─  0.09 mg/L 

│∕─  0.3  mg/L 

◒꜡ⱶ  1.5  mg/L 

│∕─  0.3  mg/L 

☿꜠fi │∕─  0.3  mg/L 

1.4 -☺○◐◘fi  0.5  mg/L 
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↔╖ ─  

 ᵑ  ●☻  

a ─ ●☻  

⌐ ⇔√ ⁸300 t/ ─ ●☻

╩ ↄ⁹ │⁸  - ┘  - ─≤⅔╡≢∆⁹  

 

 -  ─ ●☻ ╩ ↄ  

  

┌™∂╪  
♄▬○◐
◦fi

(t/ ) ( ) ( g/m 3
N) (ppm) (ppm) (ppm) ( g/m 3

N) (ng-TEQ/m
3
N)

H29 84 2 0.008 40 80 140 0.08

H29 285 3 0.04 50 80 50 0.1

H29 160 2 0.01 40 50 20 30 0.05

H29 215 2 0.01 30 50 50 30 0.1

H29 130 2 0.01 25 50 20 30 0.1

H29 150 1 0.01 25 50 25 0.1

H29 174 2 0.01 20 50 30 30 0.1

H29 175 2 0.01 30 80 50 0.1

H29 170 2 0.01 49 49 100 30 0.05

H30 71 2 0.01 30 50 50 0.05

H30 88 2 0.01 50 100 150 0.1

H30 70 2 0.01 30 80 50 0.1

H30 160 2 0.01 10 50 15 0.1

H30 120 2 0.01 50 100 50 0.1

H30 283 2 0.01 30 50 30 0.05

ה H30 120 2 0.01 30 50 50 30 0.1

H30 240 2 0.01 100 100 150 0.1

H30 200 2 0.01 40 50 40 0.01

H30 92 2 0.02 50 150 100 0.1

R1 158 2 0.01 50 100 50 30 0.1

R1 120 2 0.01 40 150 61 30 0.05

R1 120 2 0.005 10 40 10 30 0.01

─ ⁷ R1 82 2 0.01 50 100 50 30 0.05

R1 82 2 0.02 100 100 100 30 0.1

ה ה R2 236 2 0.01 10 50 10 30 0.1

R2 185 2 0.02 20 30 40 30 0.1

R2 70 2 0.01 50 70 50 30 0.05

R2 172 2 0.01 30 100 30 25 0.05

™┬╡ R2 149 2 0.01 50 100 50 0.1

R2 145 2 0.01 50 100 50 30 0.05

R2 86 2 0.01 50 100 100 30 0.1

R3 285 2 0.01 10 50 10 30 0.05

R3 226 2 0.005 10 20 10 30 0.01

R3 122 2 0.01 30 100 50 30 0.1

R3 265 2 0.008 25 50 25 30 0.05

R3 196 2 0.01 50 100 50 30 0.1

R3 168 1 0.01 10 20 10 30 0.05

R3 200 2 0.01 20 100 30 30 0.05

R3 300 3 0.02 100 150 40 30 0.1

R3 80 2 0.01 50 100 50 30 0.1

ה R3 284 2 0.01 20 40 20 30 0.05

R3 223 2 0.01 20 50 40 30 0.05

ה ה R3 96 2 0.01 30 50 50 0.05

R3 140 2 0.02 50 100 50 30 0.05

β 29 ⌐ ⇔√Ⱳ▬ꜝ ≢⁸ 300 t/ ⁹
β ─ ⌐≈™≡₈ ₉─ │ ↕╣≡™⌂™╙─⁹
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 -  ─ ●☻  

 

─ ●☻ ─ │⁸ ─≤⅔╡≢∆⁹  

 

▪ ┌™∂╪ ─  

┌™∂╪ ─ │⁸ ⌐ ∆╢ ⅜ ╘╠╕∑╪⁹ 

ₒ ₓ Ᵽ◓ⱨ▫ꜟ♃─ ∂╪ ⅜ ⌐ ⇔⌂™√╘⁹  

 

▬ ⁸ ┘ ─  

⁸ ┘ ─ │ ⅜ ⅝™

╒≥ ™ ⌐№╡╕∆⁹  

ₒ ₓ ─ ≢ ╩ ∆╢↓≤⅜≢⅝⁸

─ ≢│ ╩╟╡ ↄ∆╢↓≤⅜ ╘╠╣╢ ⌐

№╢√╘⁹  

 

β : ⅜ ─ │ ⌐╟∫≡ ⌂╢  

Ợ│↔╖ ─ ⌐ ∆╢  

0

0.02

0.04

0.06
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/
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► ─  

─ ⌐≈™≡│⁸ 30 ⅛╠ √⌐ ⅜ ╕╡╕

⇔√⅜⁸ ╟╡ ⇔™ ╩ ↑≡™╢ │╒≤╪≥№╡╕

∑╪⁹  

 

◄ ♄▬○◐◦fi ─  

♄▬○◐◦fi ─ │⁸ ⌐ ∆╢ │ ╘╠

╣╕∑╪⁹  

ₒ ₓ ≢│ ⌐ ∂ ∆╢ ≤⇔≡™╢⅜⁸ ─ ↕⅛╠

≢╙ ╖─ ⅜ ╘╠╣≡™╢√╘⁹  

 

●☻ ─ ⌐№√∫≡│⁸ ─ ╩ √∆↓≤│╙≤

╟╡⁸ ⌐ ─ ≤⇔⁸╕√ ─ ─

╩ ⌐ ∆╢↓≤≤⇔╕∆⁹  

 

 -  ┘ ─ ●☻  

 
┌™∂╪  

 
 

 
 

  
♄▬○◐  
◦fi  ●☻  

─ ⅎ  
(g/m3

N)  (ppm) (ppm) (ppm) (ɡg/m3
N)  

(ng-
TEQ/m3N)  

 0.08 
K 17.5β1 

 
180β2 122β3 30 1  

כ♃fi☿fiכꜞ◒  0.01 100 180 100  1  

 0.012 38 75 50 30 0.0 74  

β K =17.5 ╩ ∆╢≤ ppm⌐⌂╢⁹  

β ה  ⌐ ╢ ─  

β ⌐╟╢ ∑  

 

b ↔╖ ─ ●☻  

●☻─ │⁸ ─≤⅔╡ ⇔╕∆⁹  

 

▪ ┌™∂╪ 0. 08 g/ m3
N  

∆╢ ─כ♃fi☿fiכꜞ◒ │⁸ ╟╡ ⇔™ 0.01 

g/ m3
N≢№╡⁸ ≢╙ 0.01 g/ m3

N╩ ⇔≡™╢ ╙ ↄ№╡╕

∆⁹  

∂╪ ≤⇔≡ ⅜ ↕╣╢╤ ∂╪ Ᵽ◓ⱨ▫ꜟ♃ ─

┌™∂╪ │⁸ ⌐╟╠∏ 0.01 g/ m3
N ⅜ ↕╣╕∆3⁹  

─↓≤⅛╠⁸┌™∂╪─ │⁸0.01 g/ m3
N≤⇔╕∆⁹  

  

 
3 ₈↔╖ ⌐ ╢♄▬○◐◦fi ─ ⌐≈™≡ 28 21 ₉⌐│

∂╪ ⌐≈™≡ ─ ⅜№╡╕∆⁹₈ ╤ ≢│10 mg/m3N ╕≢ ≢№

╢⁹₉  
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▬ K 17.5  

─ │⁸K ⌐╟╢ ≢№╡⁸ ≢│

ppm ≢∆⅜⁸ ─ │ 100 ppm≢∆⁹ ─

⅜ 100 ppm⌐ √⌂ↄ⁸ ≤ ─ ●☻ ≢

≢∆⁹  

─↓≤⅛╠⁸ ─ │⁸50 ppm≤⇔╕∆⁹  

 

► 180 ppm  

∆╢ ⁸│≢כ♃fi☿fiכꜞ◒ ╩ ≤ ≤⇔≡

™╕∆⁹ │ 100 ppm ≤⇔≡™╢ ⅜ ↄ№╡╕∆⅜⁸↓─

╩ ∆╢√╘⌐│⁸ ⌂ ⅜

⌐⌂╡⁸ ≤ ⅜ ⇔╕∆⁹  

─↓≤⅛╠⁸ ⌂ ≢ ⌂ 100 ppm≤⇔╕∆⁹  

 

◄ ⌐╟╢ ∑ 122 ppm  

∆╢ ⁸│≢כ♃fi☿fiכꜞ◒ ⌐╟╢ ∑ ╟╡ ⇔

™ 100 ppm╩ ≤⇔≡™╕∆⁹ ≢│ 100 ppm ≤⇔≡™

╢ ⅜ ↄ№╡╕∆⁹  

√∞⇔⁸ ╩ ⌐ ↄ∆╢≤⁸ ─ ─

≤ ⌐≈⌂⅜╡╕∆⁹  

─↓≤⅛╠⁸ ╩ ⇔⁸ ─ │ 100 ppm≤

⇔╕∆⁹  

 

○ :30  ɡg/ m3
N  

⌐≈™≡│ ≤ ─ 30 ɡg/m3
N╩ ≤⇔╕∆⁹  

 

◌ ♄▬○◐◦fi ng- TEQ/m3
N  

∆╢ ─כ♃fi☿fiכꜞ◒ │⁸ ng- TEQ/m3
N≢∆⅜⁸

─ ╙  ng- TEQ/m3
N≢∆⁹ ≢╙ ≤⇔≡ 0.1  ng-

TEQ/m3
N№╢™│∕╣ ≤⇔≡™╢ ⅜ ™ ≢∆⁹0.1  ng- TEQ/m3

N

─ ⇔™ ╩ ↑╢ ⁸ ⌂ ●☻ ◦☻♥ⱶ≢№╢Ᵽ◓

ⱨ▫ꜟ♃≤ ─╖≢│ ⅜ ⌂ ⅜№╡⁸╟╡ ⌂ ●

☻ ◦☻♥ⱶ╩ ≤∆╢ ⅜№╡╕∆⁹  

─↓≤⅛╠⁸♄▬○◐◦fi ─ │ 0.1  ng- TEQ/m3
N≤⇔╕

∆⁹  

 

╩ ╕ⅎ⁸↔╖ ⌐ ∆╢ ●☻─ ╩⁸  - ─

≤⅔╡≤⇔╕∆⁹╕√⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ה╪∂

─ ∂╪ ╙↔╖ ─┌™∂╪─ ╩ ⇔╕∆ √∞⇔⁸

│ g/m3⁸ ╡ ≤⇔⁸ │ ™╕∑╪⁹⁹   
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 -  ↔╖ ●☻─ β  

 
┌™∂╪  

 
 

 
 

  
♄▬○◐  
◦fi  

(g/m3
N)  (ppm) (ppm) (ppm) (ɡg/m3

N)  (ng- TEQ/m3N)  

 0.08 
K 17.5β  

 
180 122 30 1 

↔╖  0.01 50 100 100 30 0.1  

β │™∏╣╙ 12 ≢№╢⁹  

β K =17.5 ╩ ∆╢≤ ppm⌐⌂╢⁹  

 

 ᵒ   

↔╖ ─ ─ │₈ ⌐ ≠ↄ

┘ ₉─ ╩ ⇔╕∆⁹ │ ⌐ ∆╢√╘

│  - ─≤⅔╡≤⇔╕∆⁹  

 

 -  ─  

          ─  

 ─  

 

19 22  

  

19  

  

22  

 

╩ ↄ  
50 dB 55 dB 45 dB 

 

 ᵓ   

↔╖ ─ ─ │₈ ⌐ ≠ↄ

┘ ₉─ ╩ ⇔╕∆⁹ │ ⌐ ∆╢√╘

│  - ─≤⅔╡≤⇔╕∆⁹  

 

 -  ─  

            ─  

 ─  

  

19  

  

19  

 

─ ⅜↕╣≡™⌂™  
60 dB 55 dB 

 

 ᵔ   

↔╖ ─ ─ │₈ ⌐ ≠ↄ

┘ ₉─ ╩ ⇔╕∆⁹ │ ⌐ ∆╢√╘

⌐⅔↑╢ │  - ─≤⅔╡≤⇔╕∆⁹╕√⁸↔╖

─ ╛ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ∂╪ ─

┘ ⌐≈™≡╙  - ─ ╩ ≤⇔≡⁸ ─ ⌐╟╡

⇔√ ╩ ≤⇔╕∆⁹  
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 -  ⌐⅔↑╢ ─  

  

▪fi⸗♬▪  1 ppm 

ⱷ♅ꜟⱷꜟ◌ⱪ♃fi  0.002 ppm 

 0.02 ppm 

ⱷ♅ꜟ  0.01 ppm 

ⱷ♅ꜟ  0.009 ppm 

♩ꜞⱷ♅ꜟ▪Ⱶfi  0.005 ppm 

▪☿♩▪ꜟ♦ⱥ♪  0.05 ppm 

ⱪ꜡Ⱨ○fi▪ꜟ♦ⱥ♪  0.05 ppm 

ⱡꜟⱴꜟⱩ♅ꜟ▪ꜟ♦ⱥ♪  0.009 ppm 

▬♁Ⱪ♅ꜟ▪ꜟ♦ⱥ♪  0.02 ppm 

ⱡꜟⱴꜟⱣ꜠ꜟ▪ꜟ♦ⱥ♪  0.009 ppm 

▬♁Ᵽ꜠ꜟ▪ꜟ♦ⱥ♪  0.003 ppm 

▬♁Ⱪ♃ⱡכꜟ  0.9  ppm 

◄♅ꜟ  3 ppm 

ⱷ♅ꜟ▬♁Ⱪ♅ꜟ◔♩fi  1 ppm 

♩ꜟ◄fi  10 ppm 

☻♅꜠fi  0.4  ppm 

◐◦꜠fi  1 ppm 

ⱪ꜡Ⱨ○fi  0.07 ppm 

ⱡꜟⱴꜟ  0.002 ppm 

ⱡꜟⱴꜟ  0.002 ppm 

▬♁  0.004 ppm 

 

 ᵕ   

↔╖ ≢│⁸ⱪꜝfi♩ │ ⌐ ⇔√ ⁸ ≢ ╩

℮↓≤╩ ≤⇔⁸ ⅜ ⇔√ │ ⌐ ⇔╕∆⁹╕√⁸

│ ≢ ─ ⌐ ⇔╕∆⁹ ⌐ ∆╢ │

≤ ≤⇔⁸  - ┘  - ─≤⅔╡≤⇔╕∆⁹⌂⅔⁸

≢│  - ─ │ √╡─ ⅜ 50 m3 ╩ ⅎ╢ ⅜

↕╣╕∆⅜⁸ ↔╖ ≢│⁸ ⅜ 50 m3/ ─ ╙↓─

╩ ⇔╕∆⁹   
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 -  ─  

  

◌♪Ⱶ►ⱶ ┘∕─   0.03 mg/L  

◦▪fi   1 mg/L 

Ɽꜝ♅○fi⁸ⱷ♅ꜟⱤꜝ♅○fi⁸ⱷ

♅ꜟ☺ⱷ♩fi ┘  EPN ⌐ ╢⁹   
1 mg/L 

┘∕─   0.1 mg/L  

◒꜡ⱶ   0.5 mg/L  

┘∕─   0.1 mg/L 

┘▪ꜟ◐ꜟ ∕─ ─   0.005 mg/L 

▪ꜟ◐ꜟ   ↕╣⌂™↓≤  

ⱳꜞ ⱦⱨ▼♬ꜟ   0.003 mg/L 

♩ꜞ◒꜡꜡◄♅꜠fi   0.1 mg/L  

♥♩ꜝ◒꜡꜡◄♅꜠fi   0.1 mg/L  

☺◒꜡꜡ⱷ♃fi   0.2 mg/L  

  0.02 mg/L  

1,2 -☺◒꜡꜡◄♃fi   0.04 mg/L  

1,1 -☺◒꜡꜡◄♅꜠fi   1 mg/L 

◦☻- 1,2 -☺◒꜡꜡◄♅꜠fi   0.4 mg/L  

1,1,1 -♩ꜞ◒꜡꜡◄♃fi   3 mg/L 

1,1,2 -♩ꜞ◒꜡꜡◄♃fi   0.06 mg/L  

1,3 -☺◒꜡꜡ⱪ꜡Ɑfi   0.02 mg/L  

♅►ꜝⱶ   0.06 mg/L  

◦ⱴ☺fi   0.03 mg/L  

♅○ⱬfi◌ꜟⱩ   0.2 mg/L  

ⱬfi♀fi   0.1 mg/L  

☿꜠fi ┘∕─   0.1 mg/L  

╒℮ ┘∕─  10 mg/L 

┤∫ ┘∕─  8 mg/L 

▪fi⸗♬▪⁸▪fi⸗♬►

ⱶ ⁸

┘  

▪fi⸗♬▪ ⌐ 0.4 

╩ ∂√╙─⁸

┘ ─

 

100 mg/L 

1,4 -☺○◐◘fi  0.5 mg/L  
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 -  ─ ∕─ ─  

  

▬○fi (pH)  5.8  8.6    

( BOD) 
25 mg/L 

20 mg/L 

( SS) 
60 mg/L 

 50 mg/L 

ⱡꜟⱴꜟⱫ◐◘fi ( )  5 mg/L 

ⱡꜟⱴꜟⱫ◐◘fi ( )   30 mg/L 

ⱨ▼ⱡכꜟ   5 mg/L 

  3 mg/L 

  2 mg/L 

  10 mg/L 

ⱴfi●fi   10 mg/L 

◒꜡ⱶ   2 mg/L 

 3,000 /cm3 

  
120 mg/L 

60 mg/L 

╡╪   
16 mg/L 

8 mg/L 

 

⅜ 50m3╩ ⅎ╢ │⁸  - ─≤⅔╡ ╩

⇔╕∆⁹  

 

 -   

  

 Lc CcoהQco×10- 3 

 Ln CnoהQno×10- 3 

╡╪  Lp CpoהQpo×10- 3 

β Lc⁸Ln⁸Lp ⅜ ↕╣╢ kg/  

Cco 30mg/L 

Cno 25mg/L 

Cpo 1.5mg/L 

Qco⁸Qno⁸Qpo ─ m3/  

 

 ᵖ   

⌐≈™≡│⁸ ╩ ─

┘ ⌐ ∆╢ ≤ ≤⇔⁸  - ─≤⅔╡≤⇔

╕∆⁹⌂⅔⁸ ●☻│ ⅛╠ ⌐ ↕╣√─∟ ↕╢√╘⁸ ╙ ●

☻─ ╩ ↄ ↑╢ ≢╙⁸ ─ │ ≢ ●☻ ─ ─ 10

─ 1 ≤⌂╡╕∆⁹ ⌐≈™≡│ ≤ ─ ⌐╟╡

↕╣╕∆⁹  
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 -  ─  

  

●☻  134Cs─ /20 137Cs─ /30֔1β  

 134Cs─ /60 137Cs─ /90֔1β  

β 134Cs ┘ 137Cs─ ─ Bq/m3 

β 134Cs ┘ 137Cs─ ─ Bq/L 

 

 ᵗ   

a ─  

↔╖ ╩ ≤∆╢ │⁸ ─ │♄▬○◐◦fi

─ ≤⇔⁸  - ─≤⅔╡≤⇔╕∆⁹  

 

 -  ─  

  

─♄▬○◐◦fi  (ng- TEQ/g) 3 

─♄▬○◐◦fi  (ng- TEQ/g) 3 

β ─ │⁸₈ ₉╩₈ ₉≤ ╖ ⅎ╢⁹  

 

b ●☻ ─  

↔╖ ╩●☻ ≤∆╢ │⁸ ─ ╩  

- ─≤⅔╡≤⇔╕∆⁹⌂⅔⁸♄▬○◐◦fi ─ │ ─

≡ ≢№╡⁸ ⅜ ≢⅝∏⁸ ≡ ∆╢ ⌐─╖

⇔╕∆⁹  

 

 -  ─  

  

▪ꜟ◐ꜟ  ↕╣⌂™↓≤  

│∕─  0.005 mg/L 

◌♪Ⱶ►ⱶ │∕─  0.09 mg/L 

│∕─  0.3  mg/L 

◒꜡ⱶ  1.5  mg/L 

│∕─  0.3  mg/L 

☿꜠fi │∕─  0.3  mg/L 

1.4 -☺○◐◘fi  0.5  mg/L 

♄▬○◐◦fi  3 ng- TEQ/g 

β♄▬○◐◦fi ─╖ ≢ │  

♄▬○◐◦fi │ ≢⅝⌂™ ⌐ ⁹  
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↔╖  

↔╖ ⌐≈™≡│⁸ ⁸♄▬○◐◦fi ●▬♪ꜝ▬

fi⁸↔╖ ⌐ ≠⅝⁸ ─╟℮⌐ ╩ ⇔╕∆⁹  

 

 ᵑ   

│  - ─≤⅔╡≤⇔╕∆⁹  

 

 -   

  

 850 ϴ 900 ϴ ╩ ∆╢↓≤⅜ ╕⇔™⁹  

●☻  ≢ 2  

∂╪  200 ϴ  

 
100 ppm 1 β  

30 ppm 4 β  

─ ⇔╚ↄ  5  

β 12  

 

 ᵒ  ☻ꜝ◓─  

╩●☻ ≤∆╢ │⁸ ∆╢ ☻ꜝ◓─ ⌐≈™

≡  - ⌐ ∆ ╩ ∆╢≤≤╙⌐⁸☻ꜝ◓─ ⌐ ∂√

⁸ ⁸ ╩ ∆╢↓≤≤⇔╕∆⁹⌂⅔⁸♄▬○◐◦fi

─ ⌐≈™≡│⁸ ☻ꜝ◓⅜ ≢ ↕╣╢↓≤╙ ⇔⁸

─♄▬○◐◦fi ⌐ ∆╢ ─℮∟⁸ ⌂ ╩ ∆╢√╘

─ ╩ ⇔╕∆⁹⌂⅔⁸ ─ ♄▬○◐◦fi ╩ ↄ⁹ │

╩ ⇔√ ☻ꜝ◓⌐ ╢ JIS JIS A5031 ┘ JIS A5032 ╩

⇔√╙─≢∆⅜⁸◌♪Ⱶ►ⱶ⌐ ╢ ─ ⌐ ™⁸JIS

─ ⅜ ↕╣√ │∕╣⌐ ™╕∆⁹  

 

 -  ☻ꜝ◓─  

   

◌♪Ⱶ►ⱶ │∕─ β  150 mg/kg 0.01 mg/L  

│∕─  150 mg/kg 0.01 mg/L  

◒꜡ⱶ  250 mg/kg 0.05 mg/L  

│∕─  150 mg/kg 0.01 mg/L  

│∕─  15 mg/kg 0.0005 mg/L 

☿꜠fi │∕─  150 mg/kg 0.01 mg/L  

┤∫ │∕─  4,000 mg/kg 0.8 mg/L  

╒℮ │∕─  4,000 mg/kg 1.0 mg/L  

♄▬○◐◦fi  250 pg- TEQ/kg  

β JIS ─ ⅜ ↕╣√ │∕╣⌐ ℮⁹   
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ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ  

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ⌐≈™≡│⁸₈↔╖ ₉

10 10 28  1572 ┘ ─ ⌐ ≠⅝⁸

─≤⅔╡ ⇔╕∆⁹  

 

 ᵑ ה  ↔╖─ ─ ה ↔╖ ꜝ▬fi  

150 mm ≢ 85  

 

 ᵒ  ─ ┘  

ה ↔╖ ꜝ▬fi ┘⅛╪ ꜝ▬fi⌐⅔↑╢ ─ ⁸

▪ꜟⱵ♬►ⱶ─ ┘ │⁸  - ─≤⅔╡≤⇔╕∆⁹  

 

 -  ─ ┘  

ꜝ▬fi     

ה ↔╖  
   

  ▪ꜟⱵ♬►ⱶ  

95%  

85%  

90%  

85%  

⅛╪  
╪⅛ꜟכ♅☻    

  ▪ꜟⱵ⅛╪  

99%  

99%  

95%  

95%  

 

 

 

  



 

-  49 -  

  
 ●☻ ─  
●☻ ─ ≤  

 ᵑ  ┌™∂╪  

┌™∂╪ │⁸ ≢│╤ ∂╪ Ᵽ◓ⱨ▫ꜟ♃ ╩ ™╢─⅜

≤⌂∫≡™╕∆⁹  

╤ ∂╪ ─ │  - ─≤⅔╡≢∆⁹ ◓fi◦כ◔─ ⌐

─╤ ╩ ⇔⁸ ●☻╩ ↕∑≡╤ ⇔⁸┌™∂╪╩ ⇔

╕∆⁹┌™∂╪│╤ ─ ⅝≢╤ ↕╣╢─≢│⌂ↄ⁸╤ ─ ⌐ ↕╣

√♄☻♩ ≢╤ ↕╣╕∆⁹ ●☻│ ↕╣√♄☻♩ ─ ─ ╩ ∫

≡╤ ⌐ ∆╢√╘⁸♄☻♩─ ⌂ ╟╡│╢⅛⌐ ↕™ ╕≢╤

∆╢↓≤⅜≢⅝╕∆⁹↔╖ ─♄☻♩─ │ ↕™√╘⁸╤ ∂

╪ ≢│◘ⱩⱵ◒꜡fi○כ♄כ 0.1  ɡm ─ ╙ ≢∆⁹  

 

 
 -  ╤ ∂╪ ─  

 

 ᵒ ה   

ה ─ │⁸ ●☻ ─ ה ╩▪ꜟ

◌ꜞ ≤ ↕∑≡ ∆╢╙─≢№╡⁸ ≤ ⌐ ↕╣╕∆⁹

⅜⁸ ≢ ↕╣╢╙─╩ ⁸ ≢ ↕╣╢╙─╩

≤ ™╕∆⁹╕√⁸ │ ≤⇔≡ ╩ ⇔╕∆⅜⁸ ≤

⇔≡ כꜞꜝ☻│ ─╙─╩ ∆╢ ╙№╡╕∆⁹  

 

a  

│⁸ ╛ ♫♩ꜞ►ⱶ ─▪ꜟ◌ꜞ ╩╤

∂╪ ─ ⌐ ⇔⁸ ╩╤ ∂╪ ≢ ∆╢ ≢∆⁹

┘ ≤ ה ≤─ │ ─≤⅔╡≢∆⁹  

╩ ⌐  

ⱨ▫ꜟ♃

●☻

ⱪ꜠◖כ♥▫fi◓

⇔√
CaCl2

●☻─ ╣

─╙─

●☻

╤

●☻

∂╪
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ủ ─  

  a( ) 2 2 l ќ  a l 2 2 2  

  a( ) 2 2 1/2 2ќ a 4 2  

ủ ─   

  2 a 3 ќ a2 3 2 2  

a2 3 2 l ќ  2 a l 2 2  

  a2 3 2 1/2 2  ќ  a2 4 2 

 

│⁸ ⌐ ═≡ ─ │ ↄ⌂╡╕∆⅜⁸ ─╟℮⌐

⅜ ↄ⁸ ↄ─ ⅜№╡╕∆⁹  

ה ⅜  

ה ─╟℮⌐ ●☻ ─ ⅜⌂ↄ⁸ ╩ ⅎ╢ ⌐│

⅜  

ה ⅜  

╕√⁸ ╛ ╩ ∆╢↓≤≢⁸ ה ⌐≈™≡⁸

≤ ─ ⅜ ╠╣╢↓≤⅛╠⁸ ≢│ ⇔™ ●☻ ╩

⇔≡™╢ ⌐⅔™≡╙ ─ ⅜ ⇔≡™╕∆⁹ ─

ⱨ꜡כ─ │  - ─≤⅔╡≢∆⁹  

 

  

 -  ─ⱨ꜡כ   

Ⱳ▬ꜝ

╤ ∂╪

●☻─ ╣

▪ꜟ◌ꜞ ╩
╤ ∂╪ ─
⌐ ⇔⁸ ╩
╤ ∂╪ ≢
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─ ⌐│⁸ ╩כꜞꜝ☻ꜞ◌ꜟ▪─ ╛ ─

⌐ ⇔≡ ╩ ≢ ∆╢ ╛⁸ ♄כ♁ ─▪ꜟ◌

ꜞ ╩ ⌐ ⇔≡ ⁸ ╩ NaCl⁸Na2SO4 ≤⇔≡

≤≤╙⌐ ∂╪ ≢ ∆╢ ╙№╡⁸↓╣╠╩ ≤ ™╕∆⁹  

 

b  

│⁸ ♄כ♁ ─▪ꜟ◌ꜞ ╩●☻ ⌐ ⇔⁸

╩ ─ ≢ ∆╢ ≢∆⁹ ─♄כ♁ │ ─≤⅔╡≢∆⁹  

 

a l ќ  a l 2  

2 a 2 1/2 2ќ  a2 4 2  

 

│⁸ ─ ≤ ─ ╩ ╗ ⅜ ∆╢√╘⁸

⅜ ≢∆⁹╕√⁸ ●☻ ⅜ 60 ϴ ╕≢ ⅜╢√╘⁸∕─╕╕

≢│ ⅛╠ √ ─ ⅜ ↕ↄ⁸╕√ ⅜ ⇔╛∆™√╘

⅜ ≤⌂╡╕∆⁹ ─ ⱨ꜡כ─ │  - ─≤⅔╡≢∆⁹  

↓╣╕≢│⁸ ●☻─ ⅜ ⇔™ │⁸ ╩ ∆╢↓≤⅜

≢⇔√⅜⁸●☻ ─ │ 50 60 ϴ≢№╡⁸ ●☻─ ╩ →╢

√╘⁸●☻ ─ ⌐ ●☻ ╩ ∆╢ ⅜№╡╕∆⁹  

 

 
 -  ─ⱨ꜡כ  

  

Ⱳ▬ꜝ

╤ ∂╪

▪ꜟ◌ꜞ
╩●☻
⌐ ⇔⁸

╩
≤⇔≡

●☻─ ╣

ⱨ□fi

●☻

●☻
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 ᵓ   

│⁸ ⁸ ┘ ⅜ ≢

∆⁹ │⁸ ≢─ ╩ ⅎ╢↓≤⌐╟╡ ─

╩ ∆╢ ≢№╡⁸ │ ≤ ∆╢─⅜

≢∆⁹  

 

a  

⌐╟╡ ─ ╩ ∆╢ ≢∆⁹ ─

≤⇔≡│⁸ ╩ ⅎ√╡⁸ ∂╪ ─ ●☻╩ ⌐ ⇔√╡

∆╢↓≤⌐╟╡⁸ ╩ ⌐∆╢↓≤≢ ∆╢▪fi⸗♬▪╛

─ ●☻⌐╟╢ ╩ ↕∑╢ ⁸ ⌐

╩ ⇔≡ ╩ ⇔⁸ ⌐╟╡ ꜟⱴכ◘╢∆ x ╩ ∆╢

⅜№╡╕∆⁹  

 

b  

│⁸ ⌐▪fi⸗♬▪ ╛ ╩ ⅝ ╖⁸

╩ ∫≡ ⅜ ⇔⌐ↄ™ ≤∆╢ ≢∆⁹▪fi⸗♬▪ ┘

≤ ─ │ ─≤⅔╡≢∆⁹  

 

ủ▪fi⸗♬▪─  

  2 2 3 1/2 2ќ2 2 3 2  

ủ ─  

  2 2 2  1/2 2ќ2 2 2 2 2  

 

│ ≢ ╙ ⌂√╘⁸ ≤⇔≡ ↄ ↕╣≡™╕

∆⁹√∞⇔⁸▪fi⸗♬▪ ╛ ╩ ⌐ ∆╢≤ ─▪fi⸗♬▪⅜

●☻ ─ ≤ ⇔≡ ▪fi⸗♬►ⱶ⅜ ↕╣⁸ ⅛╠ ⅜

∂╢√╘ ⅜ ≢∆⁹  

 

c  

│⁸ ─ │ ≤ ∂≢∆⅜⁸ ●☻

⅜ 200 350 ϴ─ ⌐ ╩ ↑⁸ ─ ⌐ ╦∑≡

╩ ⇔√▪fi⸗♬▪╩ ●☻ ⌐ ⅝ ╖⁸ ─ ╩

─ ≢ ⌐ ↕∑╢╙─≢∆⁹ │ ⅜ ™ ╩ ∆╢√

╘⌐ 200 ϴ ⌐ ≈ ⅜№╡╕⇔√⅜⁸ │ 170 ϴ ─ ≢╙ ™

╩ ≢⅝╢ ╙ ↕╣≡™╕∆⁹ ─ │  - ─≤

⅔╡≢∆⁹  
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 -   

 

 ᵔ  ♄▬○◐◦fi  

♄▬○◐◦fi ─ ⌐│ ⌂ ≤⁸ ה╣ ⅛╠

⁸ ●☻ ⁸ ●☻ ⌐ ╢ ─ ה ⅜ ≢

∆⁹  

a  

≤⇔≡│ ≢─ ≤ ●☻ ≢─ ⅜

→╠╣╕∆⁹ ╩ ℮√╘⌐│⁸ ─ ╩ 850 ϴ ⌐ ∟⁸

∕─ ≢ ≤ ●☻⅜ ∆╢╟℮ ╩ ℮≤≤╙⌐∕─

≢─ ╩ ∆╢↓≤⅜ ≢∆⁹╕√⁸♄▬○◐◦fi │

250 400 ϴ─ ⌐⅔™≡ ♦ⱡⱲ ∆╢↓≤⅛╠⁸ ●☻

⅜ ™ ∂╪ ─ ╕≢⌐ ●☻ ╩≢⅝╢∞↑ ⌐ 200 ϴ ⌐

⇔⁸ ╩ ∆╢ ⅜№╡╕∆⁹  

 

b  

─ ╩ ∫≡╙ ─♄▬○◐◦fi │ ∆╢↓≤⅛╠⁸ ●☻

⌐╟╡ ⇔╕∆⁹ ∂╪ ≢│♄▬○◐◦fi │╒≤╪≥⅜

⌐ ⇔≡™╢√╘⁸ ⌐│╤ ∂╪ ⌐╟╡ ─♄▬○◐

◦fi ╩ ≢∆⁹  

╕√⁸╤ ∂╪ ≤ ∆╢ ⌂ ≤⇔≡⁸ ╖ ⁸

┘ ⅜№╡╕∆⁹™∏╣╙ ≤⇔≡●☻ ─♄▬○◐

◦fi ╩ ∆╢↓≤╩ ≤⇔≡™╕∆⁹  

╖ │⁸ ⌐ ╩ ⅝ ╖⁸ ●☻ ─♄▬○◐◦fi

╩ ↕∑≡╤ ∂╪ ≢ ∆╢ ≢∆⁹ ⅝ ╖ ⅜

™╒≥⁸╕√ ∂╪ ●☻ ⅜ ™╒≥♄▬○◐◦fi ─ │

∂╪ ⅛╠
●☻

▪fi⸗♬▪

●☻ fiכꜞ◒☻

Ɫ♬◌ⱶ

●☻ ┼

╩ ⌐  
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ↄ⌂╡⁸ ⅝ ╖ 0.2  g/m3N ⅛≈ ●☻ 200 ϴ ≢│⁸

⌡ 95 ─ ⅜ ≢⅝╕∆⁹⌂⅔⁸↓─ ≢│♄▬○◐◦fi ⅜

↕╣∏⌐ ⌐ ∆╢√╘⁸ ─♄▬○◐◦fi ⅜ ⇔╛∆

™↓≤⌐ ⅜ ≢∆⁹  

│⁸ ╩ ™≡♄▬○◐◦fi ─ ╩ ℮╙─≢∆⁹╤

∂╪ ╛ │♄▬○◐◦fi ╩ ⌐ ∆╢─⌐ ⇔⁸ │

♄▬○◐◦fi ╩ ↕∑⁸ ╩ ↓∆ ⌂ ≢∆⁹

⌂ │⁸ ≤⇔≡ ∆╢ ≢№╡⁸ Ᵽ♫☺►

ⱶ ╩ ™≡↔╖ ─ ●☻ ╩ ∫√ ≢│⁸ ●☻

200ϴ ≢ 98 ─♄▬○◐◦fi ⅜ ╠╣≡™╕∆⁹╕√⁸

⌐╟╢ │ ⁸ ●☻ ⅜ ™╒≥ ™ ⅜ ╠╣╕∆⅜⁸

│ 200ϴ ─ ≢╙ ™ ⅜ ╠╣╢ ⅜ ↕╣≡™╕∆⁹  

│⁸ ─ ╩ ⇔√ ⌐ ●☻╩

⇔⁸♄▬○◐◦fi ╩ ∆╢╙─≢∆⁹ ⌐╟╢ ⱨ꜡כ─

│  - ─≤⅔╡≢∆⁹ │ ⌐ ∏≈ ╡ ⇔

│ ⇔™ ╩ ⁸ ≢ ∆╢↓≤⌐╟╡⁸ ⇔√♄▬○◐

◦fi ─ ╩ ™╕∆⁹  

 
 -  ⌐╟╢ ⱨ꜡כ  

 

 ᵕ   

30 ─ ─ ⌐╟╡ ─ ⅜ ↕╣⁸

╩ ∆╢ ─ ─ │ 30ɡg/m3
N⌐ ╘╠╣≡™

╕∆⁹  

⌐≈™≡│⁸♄▬○◐◦fi ≤⇔≡ ╠╣≡™╢

╖ ─╒⅛⁸ ⅜№╡╕∆⁹ │⁸ ─ ⌐╟╡⁸ ─

╩ ∆╢ ≢∆⁹ │ ⇔√ ⌐ ⇔√ ≢

∆╢√╘⁸ ⅜ ≤⌂╡╕∆⁹ ∞↑≢│ ⌐┌╠≈⅝

⅜ ⅝ↄ ⇔√ ⅜ ╠╣⌂™↓≤⅛╠⁸ ⌐ ♩כ꜠◐

─ ╩ ∆╢ ╙ ↄ№╡╕∆⁹  

Ⱳ▬ꜝ╟╡

●☻

∂╪

┼

◘▬꜡

╩ ⌐  
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 ᵖ   

●☻ ─ ☿◦►ⱶ 134 ┘☿◦►ⱶ 137 │⁸ ⅛╠ √

─ ≢│ ≤⇔≡ ⇔≡™╕∆⅜⁸●☻ ╩ ⇔≡ 200 ϴ

≤⌂∫√ ≢│╒╓ ≡⅜ ╙⇔ↄ│ ≤⇔≡┌™∂╪⌐ ⇔√

≤⌂∫≡™╕∆⁹↓─√╘⁸ │┌™∂╪≤≤╙⌐ ↕╣╢↓≤

⅛╠⁸╤ ∂╪ ⌐╟╢ ⅜ ≢∆⁹  

 

 ᵗ  ●☻ ─╕≤╘  

●☻ ─ │  - ─≤⅔╡≢∆⁹  

 

 -  ●☻ ─  

 ┘  

┌™  

∂╪  

╤  

∂╪  

ה ⁸╒≤╪≥─↔╖ ⌐⅔™≡ ↕╣≡™╢⁹  

╤ה ⌐ ⇔√ ≢ ●☻ ─┌™∂╪╩ ∆╢╙─≢№╢⁹  

 

 

ה  

 

 

 

 

30 200 ppm 

 

ה ●☻╩▪ꜟ◌ꜞ ≤ ↕∑⁸ ≤⇔≡ ∂╪ ≢

⁸ ∆╢ ⁹  

ה ⅜ ⁸ ⅜ ∆╢ ⅜ ™⁹  

 

 

10 50 ppm 

 

ה ╩כꜞꜝ☻ꜞ◌ꜟ▪─ ╛ ⌐

⇔⁸ ╩ ≢ ∆╢ ⁹ ♄כ♁

─▪ꜟ◌ꜞ ╩ ⌐ ⇔⁸NaCl⁸Na2SO4≤

⇔≡ ≤≤╙⌐ ∂╪ ≢ ∆╢ ╙№╢⁹  

 
 

10 ppm  

ה ●☻╩▪ꜟ◌ꜞ ≢ ⇔≡ ─ ●☻

╩ ∆╢ ⁸ ⅜ ≢№╢⁹  

ה ⅛╠ √ ●☻│ ⅜ ↕ↄ⁸╕√ ⅜

⇔╛∆™√╘ ⅜ ≤⌂╢⁹  

 

 

 

 

80 150 ppm  

ה ≢─ ╩ ⅎ╢↓≤⌐╟╡

─ ╩ ∆╢ ⁹  

ה │ ≤ ∆╢─⅜ ≢

№╢⁹  

 

 

 

70 100 ppm  

ה ⌐▪fi⸗♬▪ ╛ ╩ ⅝ ╖⁸

⅜ ⇔⌐ↄ™ ≤∆╢ ⁹  

ה ⌐ ╩ ∆╢≤ ⅛╠ ▪fi⸗♬►ⱶ─

⅜ ∆╢⁹  

 

 

 

20 60 ppm  

ה ╩ ⇔⁸ ─▪fi⸗♬▪╩ ⌐

⅝ ╪≢ ●☻ ─ ╩ ∆╢╙─⁹ 

♄▬○

◐◦fi

 

╖  

 

0.1  ng- TEQ/m3N  

ה ⌐ ╩ ⅝ ╖⁸ ●☻ ─♄▬○◐◦fi

╩ ↕∑≡ ∂╪ ≢ ∆╢ ⁹  

fi◦◐○▬♄ה │ ⌐ ∆╢√╘⁸ ─♄▬○

◐◦fi ⅜ ⇔╛∆™⁹  

 

 

 

0.1  ng- TEQ/m3N  

ה ╩ ™≡♄▬○◐◦fi ─ ╩ ℮ ⁹  

ה │♄▬○◐◦fi ╙ ≢⅝╢⁹  

 

 

0.1  ng- TEQ/m3N  

ה ╩ ⇔√ ⌐ ●☻╩ ⇔⁸♄▬○◐◦fi

╩ ∆╢ ⁹  

 

 ╖  
fi◦◐○▬♄ה ≤⇔≡ ╠╣≡™╢⅜⁸ ─

╙ ⁹  

 
ה ╩ ⇔ ╩ ∆╢⁹ ⇔√ │ ≤⇔≡ ⇔⁸

≢ ∆╢⁹  

 

╤  

∂╪  

ה ●☻ ─ │ 200ϴ ─ ≢│ │ ≤⌂∫≡┌™∂

╪ ⌐ ⇔≡™╢√╘⁸╤ ∂╪ ⌐╟╢ ⅜ ⁹  

⁸ ה ─ ≤ 2022 ♄▬○◐◦fi   
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 ᵘ  ↔╖ ≢ ∆╢ ●☻  

↔╖ ─ ●☻─ ≤ ─ ⅛╠⁸↔╖

≢│  - ⌐ ∆ ╩ ⇔╕∆⁹ │⁸

─╖≢│ ⌂ ─ ⅜ ≤⌂╢ ⌐│ ─

╙ ≤⇔╕∆⁹  

 

 -  ↔╖ ≢ ∆╢ ●☻  

   

┌™∂╪  0.01 g/m3
N ╤ ∂╪  

 50 ppm ╤ ∂╪  

 100 ppm  

 100 ppm ╤ ∂╪  

 30 ɡg/m3N ╤ ∂╪  

♄▬○◐◦fi  0.1  ng- TEQ/m3N ╤ ∂╪  

 Cs134/20 Cs137/30֔1β  ╤ ∂╪  

βCs134⁸Cs137─ Bq/m3
N 

 

ה  ─  
ה ≢│⁸ ─≤⅔╡ ╩ ∆╢ ╩

≤⇔≡ ⇔⁸∕─ ⌐⅔↑╢ ה ╩ ⇔≡™╢↓≤⅛╠⁸

⌐ ∆╢ ה ∞↑≢⌂ↄ ≤⇔≡ ה ⌐ ∆╢ ╩ ℮

⅜№╡╕∆⁹  

ה  

ה ≤⇔≡│⁸ ⁸ ─╒⅛⁸ ⱦfiכ♃ כ꜠◒⁸

fi⁸ⱳfiⱪ ─ ─ ⅝⌂ ╩╙≈ ⅜ →╠╣╕∆⁹  

 

 

⌐│ ─╟℮⌂ ⅜ ≢∆⁹  

ה ─ ─ ⌐ ╘╢⁹  

ה ⇔™ ╩ ∆╢ │⁸ ─ ™ ⌐ ∆╢⁸№╢™│

╩ ↑╢ ─ ╩ ∂╢⁹  

─⧵ה ─ ⌐≈™≡│⁸ ╩ ╡ ↑╢ ─ ╩ ∂

╢⁹  

ꜝ▬Ⱳה ה ─ ⌐│ ╩ ∆╢⁹  

ה ─ ⁸ ╩ ∆╢⁹  
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⌐│ ─╟℮⌂ ⅜ ≢∆⁹  

ה ─ ─ ⌐ ╘╢⁹  

ה ⇔™ ╩ ∆╢ │⁸ ⌂ ╛ ⌐ ∆╢ ─

╩ ∂╢⁹  

─⧵ה ─ ⌐≈™≡│⁸ ⌐ ∂≡ ┼─ ◗ⱶ

─ ╩ ∆⁹  

ה ─ ⁸ ╩ ∆╢⁹  

 

 ─  
 

─ │⁸ ⌐ⱪꜝ♇♩ⱱכⱶ ┘↔╖Ⱨ♇♩≢∆⁹  

 

 

⌐╟╢ ┼─ ⌐│⁸ ⌐ ∆ ⅜ ≢∆⁹  

ה ⅜ ⇔╛∆™ │ ≤⇔⁸ ─ ╩ ╟╡ →⁸ ─

ⅎ™╩ ∆╢⁹  

╖↔ה ╡─ ⌐ ⅛╠ ⅜ ╣╢─╩ ∆╢√╘⁸

⌐ ╩fi♥כ◌▪◄ה ∆╢⁹  

♩♇Ⱨ♇♩│⁸Ⱨ╖↔ה ─ ╩ ≤⇔≡ ⇔⁸Ⱨ♇♩ ╩ ⌐

≈≤≤╙⌐⁸∕─ ⇔√ ╩ ⌐ ∆╢↓≤⌐╟╡ ╩

∆╢⁹  

ה │⁸↔╖Ⱨ♇♩ ╩ ⌐ ≈√╘⁸ ⇔√ ╩ ∆╢─⌐

⌂ ─ ╩ ∆╢⁹  

ה ─ ⁸ ╩ ∆╢⁹  

 

 ─  
─ ≤  

↔╖ ≢ ≤⌂╢ │⁸ ⌐  - ─≤⅔╡ ↕╣

╕∆⁹  

 

 -  ↔╖ ⅛╠ ↕╣╢  

─    

↔╖Ⱨ♇♩  ↔╖⅛╠─  

↔╖Ⱨ♇♩ ─

ⱪꜝfi♩  

⁸ⱪꜝ♇♩ⱱכⱶ ⁸ⱴ

♥ꜞ▪ꜟꜞ◘▬◒ꜟ ⁸

⁸ ⁸Ⱳ▬ꜝⱩ꜡כ ⁸

Ⱪ꜡כ  

 ⁸  
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↔╖Ⱨ♇♩ │⁸↔╖⅛╠ ⇔√ ≢№╢√╘ ↄ─ ╩ ╪≢™╢

╒⅛⁸ ─ ╩ ╗ ⅜№╡╕∆⁹  

↔╖Ⱨ♇♩ ─ⱪꜝfi♩ ─℮∟⁸ ╛ⱪꜝ♇♩ⱱכⱶ

│↔╖⅛╠─ ⅜ ⇔╕∆⁹╕√⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ⅛╠─

╙ ╩ ╖╕∆⁹↕╠⌐⁸ │ Ⱨ♇♩ ─ ⅛╠ ⇔√ ≢⁸

─ ╩ ╗╒⅛ ─ ╩ ╗ ─ ™ ≢∆⁹ ⁸

⁸Ⱳ▬ꜝⱩ꜡כ ─Ⱳ▬ꜝ ┘ Ⱪ꜡כ │⁸

╛ ─ ╩ ╗ ╣⅜№╡╕∑╪⁹  

│ ⌐╟╢ │№╡╕∆⅜⁸ ─ ╩ ╗ ╣│

№╡╕∑╪⁹  

 

↔╖ ─  

↓╣╠─↓≤⅛╠⁸ ↔╖ ⌐⅔↑╢ ─ ↔≤─ ╩  

- ─≤⅔╡ ⇔╕∆⁹  

 

 -  ─ ≤  

─   

ⱪ
ꜝ
fi
♩

 

↔╖Ⱨ♇♩  

↔╖Ⱨ♇♩ │ ⅜ ↄ ╙

™√╘⁸ ⌐ ⇔⁸

╩ ℮⁹  

⁸ⱪꜝ♇♩

ⱱכⱶ ⁸

⁸ⱴ♥ꜞ▪ꜟ

ꜞ◘▬◒ꜟ

 

╩ ╗√╘⁸ ⇔√─∟

∆╢⁹ │ ≤⇔≡

╛ ●☻─ ─√╘⌐ ⇔⁸ ⌐

⇔⌂™⁹  

⁸Ⱳ

▬ꜝⱩ꜡כ ⁸

Ⱪ꜡כ  

⇔√─∟⁸ ≤⇔≡

╛ ●☻─ ─√╘⌐ ∆╢↓≤╩

≤∆╢⅜⁸ ⅜ ⇔√ │ ╙

≤∆╢⁹  

 ≢ ⇔√─∟ ⁹  

 

 ─  
─  

│ ─ ⅜ ™↓≤⅜ ↄ⁸⅛≈∕╣╠⅜ ⌐ ↑╛∆™

≢ ∆╢√╘⁸ ⅜ ╘╢ ≢ ⇔≡™⌂™╙─│

─ ⌐ ⇔╕∆ ┘

⁹ │⁸ ≡ ⅜≢⅝⌂™╒⅛⁸ ╩ ℮⌐╙

≤∕╣ ─ ╩ ∆╢ ⅜№╡╕∆ ╩

╦∑≡ │ ∆╢ ╩ ↄ⁹ ─

▬ 2 ┘ ─ ⁹  
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⇔√⅜∫≡⁸ ≤ ╩☿ⱷfi♩ ≤∆╢ ☿ⱷfi♩ ⅜

⌐ ╛ ∆╢ │⁸ ╩ ⅜ ╘╢ ≢ ⇔⌂ↄ≡╙

≤ ∑∏⌐ ∆╢↓≤⅜ ≢∆⁹  

∕╣ ─ │⁸ ⅜ ╘╢ ≢ ⇔≡™⌂™ │⁸ ≤

⇔≡ ∆╢ ⅜№╢╒⅛⁸ ≡ ∆╢↓≤⅜≢⅝╕∑╪⁹  

⅜ ╘╢ │⁸ ╙⇔ↄ│ ⅜ ⇔⌂™╟℮ᵑ ⁸o ☿ⱷ

fi♩ ⁸ᵓ │ᵔ ╩ ℮↓≤≤⇔≡™╕∆ 12

┘ 194 ⁹↓↓≢⁸₈ ⅜ ⇔⌂™₉≤

│⁸₈┌™∂╪╩ ∆╢√╘⌐ ⇔√╙─⌐ ╢ ≢ ╘╢ ⌐

∆╢↓≤⁹₉ 182 ה 244 ≢№╡⁸∕─ ≤ │

 - ─≤⅔╡≢∆⁹⌂⅔⁸₈┌™∂╪₉│₈ ₉≤ ≢∆⁹  

 

 -  ┌™∂╪╩ ∆╢√╘⌐ ⇔√╙─⌐ ╢  

  

▪ꜟ◐ꜟ  ↕╣⌂™↓≤  

│∕─  0.005 mg/L  

◌♪Ⱶ►ⱶ │∕─  0.09 mg/L  

│∕─  0.3  mg/L  

◒꜡ⱶ  1.5  mg/L  

│∕─  0.3  mg/L  

☿꜠fi │∕─  0.3  mg/L  

1.4 -☺○◐◘fi  0.5  mg/L  

48 ╟╡ ─╖  
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↔╖ ⌐⅔↑╢ ─  

↔╖ ≢│ │ ≤≤╙⌐☿ⱷfi♩ ─ ╩ ℮ ≢

∆⅜⁸ ⅜ ≤⌂∫√ │ ─☿ⱷfi♩ ⅜ ≢∆⁹↓─

⁸ │ ≡ ∆╢⅛ ⇔≡ ╩ ∆╢↓≤⌐⌂╡

╕∆⁹ ─ ⌐╟╢⁸ ⅜ ╘╢ ⌐╟╢ ↓─ ≢│

₈ ₉≤ ℮⁹ ─ │ ─≤⅔╡≢∆⁹  

 

ᵑ  ≤ ╦∑≡☿ⱷfi♩ │ ╩ ℮  

∑∏⌐ ⇔≡ ∆╢↓≤⅜ ⁹  

ᵒ  ≤ ╦∑≡ᵑ ─ ≢ ∆╢  

⇔≡⅛╠ ⇔≡ │ ≤ ╩ ⇔≡ ⁹  

ᵓ  ─╖╩  

∑∏⌐ ∆╢↓≤⅜ ⁹  

ᵔ  ≡  

⅜ ⁹  

 

─ ≤⇔≡│⁸ ⌂ ≢ ⅜ ⌂ ≤⇔

╕∆⁹⌂⅔⁸ ⅜ ⌂ ╙ ╛ ─ ─ ╩ ∆╢√╘⁸

⇔╕∆⁹   
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 ⌂  
  
↔╖ ─ ≤  

↔╖─ │⁸₈ ₉⁸₈●☻ ₉⁸ ┘₈↔╖

₉⅜№╡⁸ ↔╖ ─ ⌐ ╣┌⁸₈ ₉ ┘₈ⱷ♃fi●

☻ ₉─ ⅜ ↕╣≡™╕∆⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

β ↔╖ ─ ⁸ ⅜ ⇔ ⅜ ≤⌂╡╕∆⁹  

 

 -  ⌂ ↔╖   

 ─   

↔
╖

 

 

◌כ♩☻ה  

ה  

●☻  

♩ⱨꜗ◦ה  

fiꜟ◐ה  

ה  

☻●ה  

 

↔╖  

ה  

 

 
 

 

( )  

☿ⱷfi♩  

∕─  

  

  

☻ꜝ◓   

  

ⱷ♃fi●☻   ⱷ♃fi●☻  

ה

 
 

 

ה  

ה  

☻ꜝ◓  
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 ᵑ  ⁸  

≢↔╖╩ ⇔ ∆╢↓≤≢⁸ ⁸ ⁸ ╩ ⌐

∆╢ ≢№╡⁸ ↔╖ ≤⇔≡ ⅜ ≢ ╙ ⌂◦☻♥ⱶ≢

∆⁹  

│⁸ ╛ ●☻ ⌐⅔™≡♄▬○◐◦fi ─

⅜ ↕╣╢↓≤⅜ ╠⅛≤⌂╡╕⇔√⅜⁸ ⌐ ∫≡⅛╠ ⌐

⇔≡ ⅝⌂ ╩ →⁸ ●☻─ │╒≤╪≥⌂ↄ⌂∫≡™╕∆⁹  

⌐ ∫≡ ∆╢ ◄Ⱡꜟ◑⁸│כ ╛ ≤⇔≡ ⇔⁸ ⁸

⌐ ↕╣╕∆⅜⁸ ⌐ ≢│ ╩ ⇔√ ⅜ ╦╣╢╟℮

⌐⌂╡⁸↔╖ ◄Ⱡꜟ◑כ─ 20 ╩ ◄Ⱡꜟ◑כ⌐ ≢⅝╢ ╙

↕╣≡™╕∆⁹  

╕√⁸ │⁸ ⇔≡☻ꜝ◓ ⇔ ≤⇔≡─ ─╒⅛⁸

│☿ⱷfi♩ ⇔ ≤⇔≡─ ⅜ ╠╣╕∆⁹  

 
 -  ─▬ⱷכ☺  

 

 ᵒ   

│⁸ ╩ ⇔√ ≢↔╖╩ ⇔≡ ∆╢◦☻♥ⱶ≢№╡⁸

●☻≤ ⇔≡ ╡ ↕╣√ │⁸ ⌐ ∂≡ ╛ ─

⁸ ─ ╩ ⇔⁸ ⇔╕∆⁹  

─ ≤⇔≡│ ─╒⅛ ─ ⁸ ⁸

⅜ ↕╣≡™╕∆⁹  

 

 -  ─▬ⱷכ☺  

↔╖   
●☻  

 

●☻  

 

 

  

 

 

↔╖  
●☻  

 

●☻  

 

 

 
 

 

●☻  
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 ᵓ  ↔╖  

─ ╩ ⇔√╡⁸ ⇔√╡⇔≡ ≤⇔≡ ╡ ℮↓≤─

≢⅝╢ ⌐∆╢◦☻♥ⱶ≢№╡⁸ ↕╣√ ╩ (Refuse Derived 

Fuel)≤ ╪≢™╕∆⁹ │ ⌂™≢∆⅜ ─ ≤⇔≡

╩ ─ ≢ ⇔⁸ ≢ ╩ ℮ ╙

↕╣≡™╕∆⁹  

─ ™ ╩ ∆╢√╘⌐│⁸ ⌐⅔™≡⁸ ≤╡╦↑

⌐⅔™≡♄▬○◐◦fi ─ ⌐⌂╢≤↕╣≡™╢ ─

╩ ↑╢ ⅜№╡╕∆⁹  

 

 -  ↔╖ ─▬ⱷכ☺  

 

 ᵔ   

│⁸ ⌂ ⁸ ⌂ ⇔╩ №╢™│ ⌐

℮↓≤⌐╟∫≡ ⌂ ╩ ⇔⁸ ⌐ 10 ⁸

⌐ ⅛ ╩⅛↑≡ ≢ ⌐ ╩ ℮◦☻♥ⱶ≢

∆⁹  

⌂ │ ↔╖⌐ ╠╣╕∆⅜⁸ ⌐⌂╢≤ ╛ ╩

ⅎ≡ ∆╢ ╙ ≤⌂╡╕∆⁹╕√⁸ ╛ ─ ≤⇔

≡ ♅♇ⱪ⁸ ⁸⇔ ⁸ ┤╪ ╩ ∆╢↓≤╙№╡╕∆⁹

│ ≤⇔≡ ≢⅝╕∆⅜⁸ ─ ⅜ ™≤ ≤⇔≡─

⅜ ⇔╕∆⁹  

↔╖  

 

●☻  

 

●☻  

 

 

 

 

 

 

 

 

 

 

●☻  
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 -  ─▬ⱷכ☺  

 

 ᵕ  ⱷ♃fi●☻  

↔╖╛⇔ ─ ╩ ↕∑≡⁸ ∆╢ⱷ♃fi●☻

╩ ⇔⁸∕─◄Ⱡꜟ◑כ╩ ╛ ⌐ ∆╢◦☻♥ⱶ≢∆⁹  

↓─◦☻♥ⱶ≢│⁸ ≤⇔≡ ─╙─⅜ ─ ↔╖ ─ ─

⇔╕∆⁹↓╣│ ∆╢↓≤╙ ≢∆⅜⁸◖fiⱳ☻♩ ∆╢ ─

╙⌂↕╣≡⅔╡ ─ ≢∆⁹╕√⁸ ─ ⅜ ∆╢√╘⁸

⅜⅛╡⌂ ╩ ≤∆╢ ⅜№╡╕∆⁹  

ⱷ♃fi●☻ │⁸ ↔╖ ┘⇔ ╩ ≤⇔╕∆⅜⁸

≤ ⌂╢ │⁸ ⱪ꜡☿☻⌐⅔™≡ⱷ♃fi●☻╩ ⇔⁸◄Ⱡꜟ◑כ╩

∆╢↓≤╕∆⁹  

 

 -  ⱷ♃fi●☻ ─▬ⱷכ☺  

  

↔╖  

 

 

  

  

↔╖  

 

 

 

ⱷ♃fi●☻  

ה  

ה  

ה ⌂≥  

⌂≥  
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↔╖ ≢─  

╛ ╩ ∆╢ │⁸ ─≤⅔╡≤⇔╕∆⁹  

 

ה    ≡─ ↔╖╩ ≢⅝╢↓≤⁹  

│ ה ⅜ ⌂√╘⁸ ≢─ ╕≢│ ≤│⇔⌂™↓

≤ ─ ⁹  

ה  ─ ⌐ ≢⅝╢↓≤⁹  

ה  ⌐ ⅜ ⌂↓≤⁹  

 

⌂  

 ᵑ  ⌂  

╩ ╕ⅎ⁸↔╖ ≢─ │⁸ │●☻

≤⇔╕∆⁹  

 

 -  ⅜ ⌂ ≤∕─  

  

 

ה ≡─ ↔╖⅜ ≢№╢⁹  

ה │☿ⱷfi♩ ≤⇔≡ ⅜ ≢№╢⁹  

ה ⅜ ╙ ≢№╢⁹  

ה ─ ⌐ ≢⅝╢⁹  

●☻  

ה ≡─ ↔╖⅜ ≢№╢⁹  

ה ⌐ ╣ ╩ ≢⅝⁸ ה ↔╖

ꜝ▬fi─ ─ ╦∑ ╙ ≢№╢⁹  

ה ─ ⌐ ≢⅝╢⁹  

 

 -  ⅜ ⌂ ≤∕─  

  

 
ה │ ⇔⌂ↄ≡╙ ⅜ ≢№╢⁹  

ה │ ─◖☻♩⅜⅛⅛╢⁹  

 
ה ─ ⅛≈ ⇔√ ─ ⅜ ≢№╢⁹  

ה ⅜ ⌂™ ⁸ ─ ⅜⌂™ ⁹  

↔╖  
ה ─ ⅛≈ ⇔√ ─ ⅜ ≢№╢⁹ 

ה ⅜ ⌂™ ⁸ ─ ⅜⌂™ ⁹  

 

ה ↔╖ ─ ↔╖│ ≢⅝⌂™√╘⁸ ⅜

≤⌂╢⁹  

ה ─ ⅛≈ ⇔√ ─ ⅜ ≢№╢⁹  

ה ─ ⌐ ≢⅝⌂™⁹  

ⱷ♃fi●☻  

ה ↔╖ ─ ↔╖│ ≢⅝⌂™√╘⁸ ⅜

≤⌂╢⁹  

ה ─ ⌐ ≢⅝⌂™⁹  
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 ᵒ  ─ ⌐≈™≡  

↔╖─ ≤⇔≡⁸ ─ ╩ ⇔≡ ╩ ∆╢

⅜№╡╕∆⁹  

ⅎ┌ ↔╖─ ╩ ℮√╘─ ╛ⱷ♃fi●☻ ≤⁸

∕─ ─ ↔╖╩ ∆╢√╘─↔╖ ╩ ∆╢ ≢∆⁹  

↓─╟℮⌐ ─ ╩ ∆╢↓≤│⁸ ⌐ ⅜ ∆

╢≤≤╙⌐⁸ ⌂ ⅜ ↄ⌂╢ ⅜№╢√╘⁸ ⅜ ⌂

≤⇔╕∆⁹  

 

 ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ  
↔╖ ─ ≤  

⌐│⁸  - ─≤⅔╡ ≤ ⅜№╡⁸∕─ │  

- ─≤⅔╡≢∆⁹ ╩ ∆╢ ⌐│⁸ ≤⌂╢ ⁸▪ꜟⱵ─ ⌐

≈™≡⁸ ─ ⌐ ⇔√ ╩ ∆╢ ⅜№╡╕∆⁹   

 

   

  

 -  ≤   
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 -  ≤ ─  

                 

ᵑ ≤⇔≡─
◦fiⱪꜟ   

ה ╟╡ ∆╢ ≢№╢√
╘ ⱨ▫כ♄│ ⅜⌂™⁹╕√⁸

⌐ ⅜ ↕ ╣ ╢ √ ╘
ⱨ▫⁸♄כ ╙ ⌂ↄ⁸
≤⇔≡│ ─╖≢ ∆╢⁹⇔√

⅜∫≡⁸ ☻Ɑכ☻⅜ ⌂ↄ≡╙╟™⁹
√∞⇔⁸ ≤⇔√ ⅜╟™⁹   

ה ⅜ ⅝™√╘ │ ≢

№╢⁹   

ה ─ ╩ ⅝ ≢│ ⇔⌂
™⁹ ⱨ▫כ♄╩ ≤∆╢⅜⁸ ⁸

─ ⅜№╢≤≤╙⌐⁸
⇔╛∆™⁹   

ה ≤⇔≡ ⌐ ⱨ▫כ♄ (

ↄ )⁸ ⌐ ⱨ▫כ♄⅜   

ᵒ   

ה    
  
  

 
 
 

ה   
 
ה ─   

  

ה ↔╖⅛╠ ⁸ ↔╖⁸
╕≢ ╘√™⌂⅜כⱣ♩כ꜠◓⁹

╕╡ ⅜⌂™⁹   

◓fi◦כ◔ה ≢─ ⅜ ™√╘
│ ↕™⁹   

 

ה ⁸ ⁸∑╪ ⁸ ⌐╟╢   
 
ה │ ┼ ⇔⌐ↄ™√╘

⅜ ≢№╢⁹   

  

ה ⁸ ↔╖⁸ ╕≢
⁹ ≡⌐כⱣ♩כ꜠◓│╖↔ ╕╡

⅜ ⇔╛∆™⁹   

ה │ ⅝™⅜⁸ │ ⅝ↄ
≢⅝╢⁹   

 

ה ∑╪ ⌐╟╢   
 
ה ≢∑╪ ⅜№╢√╘ ╙

  

ᵓ ה   ╟╡ ↕╣√ ↔╖│⁸ ╙Ɫ
fiⱴ⌐╟╡ ╩ ↑⌂⅜╠ ∆╢√
╘ │ ⌐ ═≡ ↕™⁹   

ה ⅜ ™⁹   
  

ᵔ  
┘   

ה ≢Ɫfiⱴ⅜ ≢ ╢↓≤⌐╟
╡⁸ ─ ⅜ ╡ ╕╣╢√╘

≢─●☻ ⅜ ↄ⁸ │ ╘
≡ ⌂™⁹  

ה ⇔≡╙ ≤⇔≡ ⌂

⅜ ⌂™√╘ ⅜ ™⁹ ⌐ ⅜
⌐ ↑╛∆™√╘ ─ ┼─ ⅜
⌂™⁹   

ה ⁸ ⌐●☻⅜ ⇔╛∆ↄ⁸
⅜ ™⁹╕√⁸ ⇔√ ⁸

┼─ │ ⌂™⅜⁸ ⅜
─√╘ ⅜ ⌐ ↑⁸ ◖fiⱬ

ꜘ╛ ⌐ ╩ ⅎ╢ ⅜№╢⁹√∞

⇔⁸ ─ │ ─
╩ ∆╢↓≤⌐╟╡ ≢⅝╢⁹   

ᵕ ⌐ ∆

╢  
ה   
  

  
 
 

 
Ⱶꜟ▪ה   
 

ה   
  
 

ה   

  

  
ה ⅜ ↕ↄ ⅜ ⅝™⁹╕
√⁸ ─ ⅜╟™√╘ ─

⅜ ™⁹   
ה │ 0.5  m3 ≢№╡⁹ ⱪ
꜠☻ │ ╦⌂™⁹   

 
ה ⱪ꜠☻ │ ╦⌂™⁹   
 

ה ⅜ ⅛™√╘⁸ ⌐ ↕╣
╢ ⅜ ⅎ╢⁹   

 

ה ┘▪ꜟⱵ ⌐╟╡ ⁹  

  

  
ה ⅜ ⅝™√╘ ─ ⅜
≢№╡⁸ ⅜ ╢ ⌐№╢⁹   

ה │ 0.3  t/m 3 ≢№╡⁸ ⱪ꜠☻
╩ ℮   

 

 
ה ⱪ꜠☻ ╩ ℮⁹   
 

ה ⅜ ™↓≤⌐╟╡⁸ ⌐ ↕
╣╢ ⅜ ⌂™⁹   

 

ה   

ᵖ ™╛∆↕⁸ⱷ

fi♥♫fi☻   
ה ─ ה

  

  
  
 

─Ɫfiⱴה   
  
 

ה ─
  

  

  
ה ─ ⅜≢⅝⌂™√╘⁸Ɫfiⱴ

─ │ ┘

♪▪⅛╠ ℮⁹   
  
 

ה ⌐ ∆╢Ɫfiⱴ⅜ ⇔╛∆™⁹   
  
 

ה ─ ⅜   

  

  
ה ⅜ ⌐≡ ≢⅝╢√╘⁸

Ɫfiⱴ─ ⱷfi♥♫fi☻⅜

⁹√∞⇔⁸ ─Ⱳꜟ♩─ ⅜ ™√╘
∆╢╕≢⌐ ╩ ∆╢⁹   

 

Ɫfiⱴה ⌐╟╢ ™─ ⅜ ⌂
™⁹ ⌐ ⅜⌂™⁹  

  

ה ─ ─כⱣ♩כ꜠◓│ ⌐╟
╡ ℮⁹   

ᵗ ◄ Ⱡ ꜟ
כ◑   

ה ⌐╟╢ ─√╘
≤ ⇔≡ ◄Ⱡꜟ◑כ│ ⌂™⁹   

╠⅛כⱣ♩כ꜠◓ה ⇔⌂™ ╩∆ↄ
™ →╢√╘⁸ ⌐ ═ ╩
⌐ ∆╢⁹╕√⁸ ╩ ∆╢

─ ⅜ ≢№╢⁹   

ᵘ ─
  

≡⌐♃♬⸗ⱦ꜠♥ה ה   ─ │ ≢№╢⁹   

ᵙ ה   ⅜ ⌐ ↑╠╣≡™╢♃▬ⱪ⌐≈
™≡│ ⌂™⅜⁸ ─╖─ │⁸
⅜ ⅜╢ ─ ⅜№╢⁹   

ה │ ⌐ ↑╠╣≡™╢√╘⁸
⅜ ⇔≡╙ ⅜ ™⁹   
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─ ≤  

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ≢│⁸ ⌐ ⇔⁸  - ─ ⅛╠

⌐ ╦∑√ ╩ ⇔╕∆⁹  

 

 -  ─ ≤  

   

┤╢™ ↑   ─ ≤  

 
  

 

ה ה │ ה  

 ─ ≤ ה  

 

X  

 

PET≤ PVC ─  

 ⱪꜝ☻♅♇◒ ─  

 ●ꜝ☻ ─ ה  

  ─  

  ─  

 

 ᵑ ה  ↔╖ ─  

┤╢™ ↑ ⁸ ⁸ ⁸ ─ ⌐╟╡⁸ ─ ⅛

╠ ≤⇔≡ ⁸ ╩ ⇔⁸ ╡─ ╩ ≤

⌐ ↑╕∆⁹  

 

 ᵒ  ⅛╪  

⅛╪ │™╢№╪⅛Ⱶꜟ▪⁸╪⅛ꜟכ♅☻⁸│ ⅛╪ ≤⇔≡ ↕╣

≡™╕∆⁹ ⁸ ≢ ⇔≡⁸ ╩ ™≡ ≤▪ꜟⱵ─ ╩

⇔⁸∕╣∙╣ ≢ ⇔╕∆⁹  

 

 ᵓ  Ɑ♇♩Ⱳ♩ꜟ  

Ɑ♇♩Ⱳ♩ꜟ≤⇔≡ ↕╣≡™╢√╘⁸ │ ™∏⁸

≢ ╩ ⅝⁸ ⇔≡ ⇔╕∆⁹  

 

 

√⌐ ╩ ∆╢ ─ ⌐ ∆╢ ─ ⌂╙─│⁸  

- ─≤⅔╡≢№╡⁸ ⁸♅♇ⱪ ┘ ≢∆⅜⁸ ⅜

⇔≡⅔╡⁸ ⌐ ⅜ ⌂ ╩ ∆╢↓≤≤⇔╕∆⁹  
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 -  ⌂  

  ─  
⌂  

 

  

ה ─ ╩ ⌐ ∆╢

⌐╟∫≡ ⌂ ⌐╕

≢ ∆╢ ≢⁸ ↄ⅛╠

─ ≤⇔≡ ™╠╣≡™╢⁹  

ה ─ ≤⇔≡│⁸ ♅♇

ⱪ ⇔≡⁸ ≤⇔≡ ∆╢

⅜№╡⁸ ⅛╠─ ─╖≢

∆╢ ╛⁸⇔ ─ ⁸

≤ ⇔≡ ⇔≡™╢ ⅜№

╢⁹  

 

 ♅♇ⱪ  

ה ╩ ≢♅♇ⱪ ⅛™ ╣

⌐∆╢ ⁹  

ה ↕╣√♅♇ⱪ│⁸ ⁸ⱴꜟ♅

fi◓ ⁸ ⁸◒♇◦ꜛfi ⁸ ⁸

⁸Ⱳ▬ꜝ ⁸Ᵽ▬○●☻ ≤⇔

≡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ⱪ

ꜝfi♩ ≢⁸ ↔╖ ≤ ⌐ ╩ ╢

╙№╢⁹  

♅♇ⱪ ⱴꜟ

♅fi◓ ⁸  

 

◄Ⱡꜟ◑כ

 

 

( RDF )  

ה ╩ ╘√ ↔╖╩ ⇔⁸

Ɑ꜠♇♩ ⌐∆╢ ⁹♅♇

ⱪ⌐ ═≡◄Ⱡꜟ◑כ ⅜ ™√╘⁸

≤⇔≡ ⇔≡™╢⁹  

ה ↕╣√ │ RDF≤╙ ┌╣⁸

⁸Ⱳ▬ꜝ Ⱪכ♩☻╛ ⌐

↕╣╢⁹  

RDF 

●☻  
ה ─ ⇔√ ≢ Ᵽ▬○ⱴ☻╩

⇔⁸ ●☻╩ ╢ ⁹  
●☻  

 
╖↔ה ⌐⅔™≡ ⇔⁸∕─

╩ ∆╢ ⁹  
ה  

ⱷ♃fi●☻

 

ה ╩ ↕∑⁸Ᵽ▬○●☻╩ ∆╢

⁹  

ה ↕╣√Ᵽ▬○●☻─ │⁸●☻

◄fi☺fi⁸ⱴ▬◒꜡●☻♃כⱦfi │

⌐╟╢ ≤∕─ ⅜№╢⁹ 

ה ─ │⁸ ≤ ⌐ ↕

╣⁸∕╣∙╣ ⁸ ≤⇔≡ ∆╢↓

≤╙≢⅝╢ ≤⇔≡─ │ ⌂

™ ⁹  

ⱷ♃fi●☻  
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 - ─  

  ╛  
 

 

  

ה ⅜ ≢№╡⁸ ⅜ ⇔≡

™╢⁹  

ה ╛ ─ ─ ⅜ ≤⌂

╢⁹  

ủ  

 ♅♇ⱪ  

ה ⅜ ≢№╡⁸ ⅜ ⇔≡

™╢⁹  

◓ⱴꜟ♅fiה ╛ ─ ─ ⅜

≤⌂╢⁹  

ủ  

◄Ⱡꜟ◑כ

 

RDF  

ה ─ ≢ ─◄Ⱡꜟ◑כ─

⅜ ≢№╢⁹  

─RDFה ⌐ √∫≡│⁸ ⌐╟╢

─ ⅜№╡⁸ ≢ ⅜№╢⁹  

ỏ  

●☻  
☻●ה ─ ≢ ─◄Ⱡꜟ◑כ─

⅜ ≢№╢⁹  
ỏ  

 

ה ⇔≡ ∆╢ ⁸↔╖ ⌐⅔

™≡ ↔╖≤ ∑≡ ◘ꜞꜟⱴכ◘⁸⇔

▬◒ꜟ∆╢ ⅜ ≢№╢⁹  

ỏ  

ⱷ♃fi●☻

 

כ◑ꜟⱣ▬○ⱴ☻◄Ⱡה ◦☻♥ⱶ─

ה ⱷ♃fi

Ᵽ▬○ⱴ☻ ⌐╟╢≤⁸₈ │●☻

⅜ ≢⅝∏⁸ⱷ♃fi ⌐│ ™≡™

⌂™⁹₉≤↕╣≡™╢⁹  

ⱷ♃fiה ⌐ ∫≡ ∏╢ ─

⅜ ≤⌂╢⁹  

ỏ  
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 ◄Ⱡꜟ◑כ  

─ ⌐ ⌂◄Ⱡꜟ◑כ  

↔╖ ─ ⌐│ ─ ╩ ⇔╕∆⁹ ╩ ∆╢√╘

⌐│⁸↔╖ ─◄Ⱡꜟ◑כ ╩ ─ ≤∆╢ ⅜№╡⁸◄Ⱡ

כ◑ꜟ ─ │⁸ ⌐╟∫≡ ⌂╡╕∆⁹↔╖ 126 t/

─ │⁸100t/ 150t/ ⌐ ∆╢√╘⁸  - ─≤⅔╡ 14.0

│ 18.0 ≤∆╢ ⅜№╡╕∆⁹ ─ │ 1/3 │ 1/2

─ ≢№╡⁸ 4 ₈ ₉≤™℮⁹ ≢

1/2 ─ⱷ♬ꜙכ╩ ∆╢√╘⌐│◄Ⱡꜟ◑כ ╩ 18.0 ≤∆╢

⅜№╡╕∆⁹⌂⅔⁸ ₈

₉≤™℮⁹ ┘ ₈

₉≤™℮⁹ ≢│⁸ 1/2 ⅜ ↕╣╢ ╙◄Ⱡꜟ◑כ

│ ≢∆⁹  

 

 -  ≢ ╘╠╣╢◄Ⱡꜟ◑כ  

  

─  

 
 

 

 

 

100 t/  

150 t/  

1/3  14.0  14.0  14.0  

1/2  18.0  14.0  14.0  

 

 

◄Ⱡꜟ◑כ │ ─ ⌐╟╡ ╘╠╣╕∆ ╩ ⇔⌂™ ⁹ 

 

◄Ⱡꜟ◑כ  

 

(kW)×3, 600(kJ/kWh)×100(%) 

 

↔╖ (kJ/kg) × (t/ )÷24(h/ )×1, 000(kg/t)  

 

(MJ/h)×1,000(kJ/MJ)×0.46×100(%) 

 

↔╖ (kJ/kg) × (t/ )÷24(h/ )×1, 000(kg/t)  

  

 
4 ─╒⅛ ₈ ₉≤™℮⁹ ⅜№╡╕∆⅜⁸

↔╖ ≤ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ⌐ ∫≡│⁸ ≤ │

≤ ≢№╢√╘⁸↓↓≢│ ─╙─≤⇔≡ ™╕∆⁹  
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─ ╩ ∞↑≢ ↕∑╢ ⁸ ⌂ │  - ─

≤⅔╡≢∆⁹⌂⅔⁸ │ 126 t/ ⁸↔╖ │ ↔╖ 9, 500 kJ/kg

≤⇔╕∆⁹ ╩ ∞↑≤∆╢ ⁸ ≢ 1/2 ─ⱷ♬ꜙכ╩

∆╢ │ 2,520 kW ⁸ ─ 1/3 ╩ ∆╢ │ 1,960 

kW ─ ≤∆╢ ⅜№╡╕∆⁹  

 

 -  ─ ╩ √∆√╘─  

 14.0  18.0  

↔╖  9, 500 kJ/kg  

 1,960 kW 2,520 kW 

 

≤  

◄Ⱡꜟ◑כ ─ ╩ ≤∆╢ ⁸ ≤ ╡ ─

≤ ⁸↕╠⌐↓╣╩ ⌐ ⇔√ ─ │  - ─≤⅔╡

≢∆⁹ │⁸↔╖─ ╩ ∂ↄ ↔╖ 9, 500 kJ/kg ≤⇔√ ─

╙─≢∆⁹ ⅎ┌ ≤│ ⌐ 2,000 MJ/h─ ╩ ℮ ⁸↓─

│ ⌐ ⇔≡ 256 kW⌐ ∆╢√╘⁸ │  - ─ ╟

╡ 256 kW ⌂ↄ≡ ↄ⁸ ≢ 1/2 ─ⱷ♬ꜙכ╩ ∆╢ │

2,264 kW ≢ ╩ √∆↓≤⌐⌂╡╕∆⁹  

 

 -  ≤ ┘  

   

500 MJ/h 0.46  64 kW 

1,000 MJ/h 0.91  128 kW 

1,500 MJ/h 1.37  192 kW 

2,000 MJ/h 1.83  256 kW 

3,000 MJ/h 2.74  383 kW 

4,000 MJ/h 3.65  511 kW 

 

─  

 ᵑ   

≤⇔≡⁸60 ϴ─ ╩↔╖ ≤ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ

╩ ╦∑≡ m3/h ∆╢↓≤╩ ⇔╕∆⁹ ─ ─ ╩

15 ϴ≤∆╢≤⁸ ⌂ │ 60(ϴ) 15(ϴ) ×4.2(MJ/m3הϴ)× m3/hԇ

380 MJ/h≤⌂╡╕∆⁹  
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 ᵒ  ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ┼─  

⌐●☻─ ∫√◌☿♇♩●☻Ⱳfiⱬ╛ ─ ∫√ ☻

ⱪ꜠כ⅛╪ ⅜ ↕╣╢≤⁸ ≢ ●☻⅜ ⌐ ⇔⁸ Ɫfiⱴ≤

≤─ ≢ ⇔√ ⅜ ⇔≡ ∆╢↓≤⅜№╡╕∆⁹

│ ●☻≤ ⅜ ─ ≢ ⇔≡™⌂↑╣┌ ⇔⌂™↓≤⅛

╠ ∆╢ │●☻─ ⌐╟∫≡ ⌂╡╕∆⁹⁸ ╩ ∆╢⌐│

⌐ ─ ╩ ∫≡ ∆╢ ●☻╩ ⇔√╡⁸ ╩ ∫≡

─ ╩ →√╡∆╢↓≤⅜ ≢∆⁹ ─ │⁸ ⅜

╢ ─♦ⱷꜞ♇♩╙№╡╕∆⅜⁸ ⌐│ ⌐ ⅜№╡╕∆⁹  

─ │ ⌐ 500 kg ⅜ ≢∆⅜⁸↓╣╩ ≢

∆╢ ⁸ ─ │ ⌐╟∫≡ ⌂╡⁸  - ─≤⅔╡≢∆⁹  

 

 -  ─  

 500 kg/h ─  

4.0  MPa400ה ϴ  1, 420 MJ/h 

3.0  MPa300ה ϴ  1, 370 MJ/h 

 

↔╖ ⌐⅔↑╢  
↔╖ ─  

↔╖ ─ │⁸ ╩ ≤⇔⁸∕─ ─ │ ≤⇔≡

≤ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ┼─

╩ ℮↓≤≤⇔╕∆⁹ │ 60 ϴ─ ╩ m3/h ≢⅝╢╙─≤⇔⁸

│ 500 kg/h ∆╢≤⇔╕∆⁹⌂⅔⁸ ─ ⌐╟∫≡│

╩ ╦⌂ↄ≡╙ ╩╒╓ ≢⅝╢ ⅜№╢√╘⁸↓╣╠─ │

№ↄ╕≢ ≤⇔╕∆⁹  

 

ⱦfiכ♃ ─  

Ⱳ▬ꜝ─ ⌐╟╢ ─ ╩ ⇔╕⇔√⁹ │⁸

≢ ⌂ 3.0  MPa300ה ϴ≤ ≢ ≤⌂∫≡™╢ 4.0  MPaה

400 ϴ╩ ⇔╕⇔√⁹∕─ │  - ─≤⅔╡≢∆⁹⌂⅔⁸↔╖ │

⁸ ≤╙ 63 t/ ה ∆╢≤⇔⁸ ─ⱦfiכ♃ │

ⱦfi⁸כ♃ ─ │ ↔╖ ≢ ⌂

⌂⇔─ ⌐ ⇔╕⇔√ 3 MPa300ה ϴ─ │ 2,250 kW⁸4 MPaה

400 ϴ─ │ 2,6 00 kW⁹Ⱳ▬ꜝ ╩ ה ∆╢╒≥ ⅜ ╕╢

√╘⁸ ∂ ╖↔ה ≢╙ │ ↄ⌂╡╕∆⅜⁸Ⱳ▬ꜝ─ ⅜

⇔╛∆ↄ⌂╢ ─♦ⱷꜞ♇♩╙№╡╕∆⁹  
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 -  ≤  

 
β  

 

 

kW  kW  

↔╖  ↔╖  ↔╖  ↔╖  ↔╖  ↔╖  

4.0  MPaה  

400 ϴ  

β  830 1, 240 1, 780 1, 900 2, 600 2, 600 

 770 1, 180 1, 720 1, 840 2, 590 2, 600 

3.0  MPaה  

300 ϴ  

β  680 1, 000 1, 450 1, 540 2, 230 2, 250 

 620 950 1, 390 1, 490 2, 180 2, 250 

β ─ ☺כ◕│ ⁹ ─ │ Ⱳ▬ꜝ ●☻

250 ϴ⁸♃כⱦfi 30 kPa  

β 380 MJ/h ─╖  

 

⌐⅔↑╢◄Ⱡꜟ◑כ №╡≢ ↔╖

│  - ─≤⅔╡≢∆⁹↓─ ⌐⅔™≡│⁸4.0 MPa400ה ϴ≢№╣┌

╛ ⌐ ╩ ⇔⌂ↄ≡╙⁸ 1/2 ─ ≢№╢

◄Ⱡꜟ◑כ 18.0 ╩ √∆↓≤⌐⌂╡╕∆⁹  

≢│ ╩ 4.0 MPa400ה ϴ≤⇔⁸◄Ⱡꜟ◑כ │ 18.0

╩ ≤⇔≡ ⇔╕∆⁹√∞⇔⁸ ─ │ ≢№╡⁸ ─

⌐╟∫≡│⁸4.0 MPa400ה ϴ≤⇔⌂ↄ≡╙◄Ⱡꜟ◑כ 18.0 ╩

≢⅝╢ ⅜№╢√╘⁸ ⌐⅔™≡│ ╩ ≤⇔╕∆⁹  

 

 -  ↔╖ №╡ ─◄Ⱡꜟ◑כ  

  3.0  MPa300ה ϴ  4.0  MPa400ה ϴ  

 
 2, 180 kW 2, 590 kW 

 15.7  18.7  

 

  380 MJ/h 380 MJ/h 

  1,3 70 MJ/h 1,420 MJ/h 

  1,7 50 MJ/h 1,800 MJ/h 

  1.6  1. 7  

◄Ⱡꜟ◑כ  17.3  20.4  

 

⁸ ─ │ ≢  - ─≤⅔╡≢№╡⁸ ↔╖ │

↔╖  t √╡─ ╩ 125 kWh⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │

90 kWh≤⇔≡ ™∏╣─ ⌐⅔™≡╙ ↔╖ ≢│

≢╙ ─ ╩ ℮↓≤⅜≢⅝╕∆⁹  

 

 -   

   

↔╖  400 kW 700 kW 

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ  400 kW 

 800 kW 1, 100 kW 
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 ⱨ꜡כ 
 ↔╖  

ה╖↔ ה ●☻ⱨ꜡כ  

ה╖↔ ה ●☻─ ⱨ꜡כ│  -  - ─≤⅔╡≢∆⁹  

 

 ᵑ ◌כ♩☻  ─  

↔╖│ ↔╖Ⱨ♇♩⌐ ≢fiכ꜠◒╖↔⁸╣↕ ⇔√─∟ ⌐

↕╣╕∆⁹ ≢│ ה ⅛╠ ╠╣╢ ≢

↕╣⁸ │ ≢ ה ↕╣≡ Ⱨ♇♩⌐ ↕╣╕∆⁹ ●☻

│Ⱳ▬ꜝ≢ ⇔√─∟ ≢↕╠⌐ ↕╣⁸ ─ ●☻╩

∆╢√╘─ ⅜ ⅝ ╕╣√─∟⁸╤ ∂╪ ≢╤ ↕╣ ⌂●

☻≤⌂∫≡ ⅛╠ ↕╣╕∆⁹ │ ≢ ↕╣√─∟

Ⱨ♇♩⌐ ↕╣╕∆⁹Ⱨ♇♩⌐ ↕╣√ ┘ │

≢fiכ꜠◒ ⌐ ╖ ╕╣⁸ ↕╣╕∆⁹  
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 -  ⱨ꜡כ ◌כ♩☻ ─  

 

 ᵒ  ─  

↔╖─ ╣⁸ ─ ╣⁸ ●☻─ ╣ ┘ ─ ◌כ♩☻│╣

≤╒╓ ≢∆⁹√∞⇔⁸ │⁸↔╖─ ⅜ ™√╘⁸

∂╪ ─ ⅜↔╖─ ⌐ ⇔╛∆™↓≤⅛╠⁸↔╖╩ ⌐

∆╢ ⌐ ∂╪ ≢ ⇔√℮ⅎ≢ ⌐ ∆╢ ⅜№╡╕∆⁹  

≢│ ─℮∟ ⌐│ │ ∑∏⁸ ⌐
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⅜ ↕╣╕∆⁹↕╠⌐⁸ │ ⅜ ●☻⌐ ⇔⁸

⅛╠ ↕╣╢─│ ╛ ─⅜╣⅝ ─╖≢∆⁹↓─√╘⁸ ≢│

⅛╠ ↕╣╢ ╩₈ ₉≤ ┬─⅜ ≢∆⁹ ≤≤╙⌐

⅛╠ ⅝ ↕╣√ │⁸ ≤ ↕╣√─∟ ≢ ⅜ ↕╣

╕∆⁹ ─ ⌐│Ⱨ♇♩≢│⌂ↄ⁸Ᵽfi◌╩ ∆╢↓≤⅜ ≢∆⁹  

 

 

 -  ⱨ꜡כ ─  
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 ᵓ  ◦ꜗⱨ♩ ●☻ ─  

↔╖─ ⅛╠ ∂╪ ┼─ ╕≢│ ≤ כ◖│╖↔⁸⅜∆≢

◒☻╛ ≤≤╙⌐●☻ ⌐ ↕╣⁸ ╩⅛↑≡ ⁸●☻ ⁸

⁸ ─ ⅜ ╦╣╕∆⁹●☻ ⌐ ╠╣╢ │ ╩

⇔√╙─╩ ™╕∆⅜⁸ ⅝ ╖ ─☻◒כ◖│ ⌐ ⌂ ≤⇔

╕∆⁹●☻ ≢ ⇔√ ●☻│ ≢ ⇔⁸∕─ ─ ╣│

≤ ≢∆⁹  

●☻ ≢ ⇔√ ☻ꜝ◓│☻ꜝ◓ ≢ ↕╣⁸

≢ ⱷ♃ꜟ╩ ⇔√─∟⁸ ≢ ─ ⅜ ⅎ╠╣╕∆⁹

☻ꜝ◓⁸ ⱷ♃ꜟ│ꜘכ♪⌐ ♄כ꜡╣↕ ≢ ⌐ ╖ ╗─

⅜ ≢∆⁹  

─ │ ≤ ≢∆⅜⁸ ☻ꜝ◓╛ ⱷ♃ꜟ─ כꜘ╩

♪≤∆╢ │ ─ ╩Ᵽfi◌≤∆╢↓≤⅜ ≢∆⁹⌂⅔⁸ ☻ꜝ

◓⁸ ⱷ♃ꜟ⁸ ─ ╩Ⱨ♇♩≤∆╢ ╙№╡╕∆⅜⁸

─ ⌐╟╢ ☻ꜝ◓─ ╩ ∆╢√╘⁸

│Ᵽ◔♇♩╩ ∆╢ ─ ⅜ ≢∆⁹  
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 -  ⱨ꜡כ ◦ꜗⱨ♩ ●☻ ─  
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 ᵔ  ●☻ ─  

≢│⁸ ─ ─√╘↔╖Ⱨ♇♩⌐ ⇔√↔╖╩ ⌐ ∆╢

⌐ ≢ ⇔╕∆⁹ ≤●☻ ╩ ∆╢ ╙№╡╕∆⅜⁸

⇔√↔╖╩ ↔╖Ⱨ♇♩⌐ ⇔≡ ∆╢─⅜ ≢∆⁹  

●☻ │ ≤ ∫√ ╩⇔≡™╕∆⅜⁸ │

↕╣∏⁸ ─╖≢↔╖╩ ⇔ ⅝⌐⇔╕∆⁹↔╖ ─ │ ●☻╛

≤⌂╡⁸↔╖ ─ ─ ≤≤╙⌐ ⌐ ⅛╣╕∆⁹ ⅛╠

⅜ ≤≤╙⌐ ↕╣╢↓≤│⁸ ≤ ≢№╡⁸

─ ╙ ≢∆⁹  

≢│ ●☻╛ ─ ⌐╟∫≡ ∆╢ ≢ ⅜ ⇔⁸

☻ꜝ◓≤⌂∫≡ ↕╣╕∆⁹ ☻ꜝ◓≤⌂╢─│●☻ ⅛╠ ∆

╢ ⅛™ ≢№╡⁸ ╩ ╕⌂™√╘⁸ ☻ꜝ◓─ │ ™╕∑╪⁹  

─ ●☻ ┘ ─ │ ─ ≤ ≢∆⁹  
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 -  ⱨ꜡כ ●☻ ─  
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⁸ ⱨ꜡כ  

↔╖─ │Ⱳ▬ꜝ≢ ╩ ↕∑╢↓≤⌐╟∫≡⅔╟∕ 80 ╩ ⇔⁸

≤⇔≡ ⱦfiכ♃ ≢ ≤⇔≡◄Ⱡꜟ◑כ ⇔╕∆⁹ ≢│

╩ ™╕∆⅜⁸∕─ ⌐│ ─ ╩ ⇔√ ╩ ⇔╕∆⁹

ה ─ⱨ꜡⁸│כ  - ─≤⅔╡≢∆⁹ ♃fi◒⌐ ↕╣√Ⱳ▬ꜝ

│ ≢ ⌐ ↑ ╪∞ ─●☻╩ ⇔√─∟⁸◄◖ⱡⱴ▬◙≢№╢

⇔≡⅛╠Ⱳ▬ꜝ⌐ ╠╣╕∆⁹Ⱳ▬ꜝ≢ ⇔√ │↕╠⌐ ╩

→╢√╘⁸ ⌐ ↕╣╕∆⁹ ╩ √ ─ │ ⱦfiכ♃

⌐ ╠╣ ─√╘⌐ ↕╣╕∆⅜⁸ ─ │ ─

⌐ ↕╣╕∆⁹ ─ ╛ ⌐ ∆╢ │⁸∕╣╒≥ ה

≢№╢ ⅜⌂™√╘⁸ ≢ⱦfiכ♃ ⌐ ∫√ ─ⱦfiכ♃╩ ⅛

╠ ⅝ ⇔√╙─ ≤ ™╕∆⁹ ╩ ™╕∆⁹  

─ⱦfiכ♃ │ ⌐ ™ ≢∆⅜⁸ ≢ ╛↕╣

≡ ≤⌂∫√─∟ ⱳfiⱪ≢ ⌐ ↕╣≡ ♃fi◒⌐ ╡╕∆⁹

Ⱳ▬ꜝ⅛╠│ ─√╘Ⱳ▬ꜝ ─ ⅜Ⱪ꜡כ ≤⇔≡ ⅝ ⅛╣╢√╘⁸

∕─ ─√╘ ≢ ⇔√ ⅜ ↕╣╕∆⁹  

 

 

 - ה  ⱨ꜡כ   

⁷Ⱳ▬ꜝ ה

⁷

⁷ ה כ꜡Ⱪה

⁷

P P

G

P

P

P

P

P
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ה ⱨ꜡כ  

┘ ⌐│ ╩ ⇔⁸ⱪꜝfi♩ ⌐│ │ ╩

⇔╕∆⁹ │ ⌐≡ ⇔√─∟ ⇔╕∆⁹ⱪꜝfi♩ ─

℮∟ ╛ ↕╣√ ⌐≈™≡│ ⇔√─∟ ╩

⇔╕∆⁹╕√⁸ ⁸Ⱳ▬ꜝⱩ꜡כ ╩ ╗ ╣─⌂™

ⱪꜝfi♩ ⌐≈™≡│ ⇔√─∟ ∆╢↓≤╩ ≤⇔╕∆⅜⁸

⅜ ⇔√ │ ∆╢↓≤╙ ≤⇔╕∆⁹  

 

 
 - ה  ⱨ꜡כ  

 

ⱪꜝfi♩ │ ⇔╕∆⁹ ↕╣√ ⌐≈™

≡│ ⌐ ╡⁸ ⇔√─∟ ⁸ ╤ ╩ ≡

⌐ ╡╕∆⁹ ≢│⁸ ╩ ∆╢√╘ כ꜠◐⌐╙≥≥

♩ ╩ ⇔╕∆⁹ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ≢ ⇔√ⱪꜝfi♩ ╙↓

─ ≢ ⇔╕∆⁹Ⱳ▬ꜝⱩ꜡כ ╩ ╗ ╣─⌂™ │

⌐ ╡ ⁸ ╤ ╩ ∫√ ⌐ ∫≡ ∆╢

⅛ ⇔╕∆⁹⌂⅔⁸ ≢ ⇔√ │ ⇔√─∟↔╖Ⱨ♇♩⌐ ⇔╕

∆⁹╕√⁸↔╖Ⱨ♇♩ │↓╣╠≤│ ⌐ ╩ ⇔√─∟ ⌐

⇔≡ ⇔╕∆⁹  
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 -  ⱨ꜡כ  
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 ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ  
ה ↔╖  

ה ↔╖ ꜝ▬fi─ ⱨ꜡כ│  - ─≤⅔╡≤⇔╕∆⁹  

↔╖│ ⁸ ↔╖│ ≡⌐♪כꜘ╣ ╩ ≢ ⇔

√ ⁸◦ꜛⱬꜟ꜡כ♄≢ ⇔╕∆⁹  

─ ≤⇔≡⁸ ≤⇔≡↔╖ ─ ╩

⇔√ ╩ ⇔╕∆⁹ ─ ╩ ™⁸ ⁸▪ꜟⱵ╩

⇔⁸ │ ⁸ │ ⇔╕∆⁹  

 

 

 - ה  ↔╖ ꜝ▬fi─ ⱨ꜡כ  

  

↔╖ ↔ ╖

ꜘ כ ♪ ☻ ♩ ♇ ◒

ⱱ ♇ Ɽ

ה ↔╖

◖ fi ⱬ ꜘ ╟╡

▪ꜟⱵ

◖ fi ⱬ ꜘ

◖ fi ⱬ ꜘ

▪ ꜟ Ⱶ

Ᵽ fi ◌ Ᵽ fi ◌ ▪ ꜟ Ⱶ Ᵽ fi ◌ Ᵽfi◌

▪ꜟⱵ

( ) ( ) ( )
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⅛╪  

⅛╪ ꜝ▬fi─ ⱨ꜡כ│  - ─≤⅔╡≤⇔╕∆⁹  

≡⇔≥╪⅛Ⱶꜟ▪⁸╪⅛ꜟכ♅☻ ╘╠╣√╙─╩ ╡ ⅎ⌂⅜╠ ∂ ꜝ

▬fi≢ ⇔╕∆⁹ ⁸▪ꜟⱵ╩ ≢ ה ⇔⁸ ⇔≡ ⇔

╕∆⁹  

 

 -  ⅛╪ ꜝ▬fi─ ⱨ꜡כ  

 

Ɑ♇♩Ⱳ♩ꜟ  

Ɑ♇♩Ⱳ♩ꜟ ꜝ▬fi─ ⱨ꜡כ│  - ─≤⅔╡≤⇔╕∆⁹

≢ ╩ ⇔√─∟⁸ ⇔≡ ⇔╕∆⁹  

 

 

 -  Ɑ♇♩Ⱳ♩ꜟ ꜝ▬fi─ ⱨ꜡כ  

⅛╪ ◖fi♥♫

╣ ꜘ כ ♪

╣ ⱱ ♇ Ɽ

◖ fi ⱬ ꜘ

◖ fi ⱬ ꜘ ◖ fi ⱬ ꜘ
▪ꜟⱵ

▪ꜟⱵ ▪ꜟⱵ ◖fiⱬꜘ

◖ fi ⱬ ꜘ ▪ ꜟ Ⱶ ⱱ ♇ Ɽ ☻ ♅ כ ꜟ ⱱ ♇Ɽ

ⱱ ♇ Ɽ

◖ fi ⱬ ꜘ

ꜘ כ ♪

ה ↔╖ ꜝ▬fi┼

Ɑ ♇ ♩ Ⱳ ♩ ꜟ ◌ ◗

╣ ꜘ כ ♪

╣ ⱱ ♇ Ɽ

ה ◖fi ⱬꜘ ╣

◖ fi ⱬ ꜘ

◖ fi ⱬ ꜘ

ⱬ כ ꜟ ꜘ כ ♪

( )
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─ ⱨ꜡כ│  - ─≤⅔╡≤⇔╕∆⁹  

│ ⁸ ─♅♇ⱪ⌐ ⁸ ⌐╟╢ ╩ ™⁸

≤⇔≡ ⇔╕∆⁹⌂⅔⁸ ─♅♇ⱪ≤⇔≡╙ ≢⅝╢╙─≤⇔╕

∆⁹  

 

 

 -  ꜝ▬fi─ ⱨ꜡כ  

  

╣ ꜘ כ ♪

◖ fi ⱬ ꜘ

◖ fi ⱬ ꜘ

♅ ♇ ⱪ ꜘ כ ♪

ꜘ כ ♪ ⁸ ⁸

ꜘ כ ♪

( ┤╢ ™ )

  (    )

♅♇ⱪ
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 ↔╖  
╣  

 ᵑ  ↔╖  

↔╖ │⁸↔╖ ⁸ ─ ─ ╩ ⇔⁸

─ ╩ ⇔ ™≡↔╖ ─ ╩ ∆╢╙─≢∆⁹ ─

╩№╠⅛∂╘ ⇔≡ ∞↑─ ≢ ─ ╩ ∆╢ ≤⁸

≤ ⌐ ╩ ⇔≡∕─ ≢ ─ ╩ ∆╢ ⅜№╡╕

∆⅜⁸ ↔╖ ≢│ №╠⅛∂╘ ╩ ⇔≡№╢

│ ⁸ ─ ╩ ⇔≡™⌂™ │ ≤⇔

╕∆⁹  

╕√⁸ ─ ⅛╠ ⅜ ↄ⁸ ≢─ ╛ ─

√╘⌐ ╩ ↄ ∆╢↓≤⅜ ↕╣╕∆⁹  

↓╣╠─↓≤⅛╠⁸↔╖ │ ⁸ ∆

╢↓≤≤⇔╕∆⁹⌂⅔⁸ ─ 10 Ⱳ♦▫ ╩ ─♩

꜠♇♪ ─♃▬ꜘ─ │ m⁸ⱱ▬כꜟⱬכ☻ ─♃▬ꜘ─

│ 5.5  m≢∆⁹ ─ │ ⅜♩꜠♇♪ 0.8  m⁸ ↕⅜ⱱ

☻כⱬꜟכ▬ 1.5  m⅜ ≢№╢√╘⁸ m× ↕ m≢ ≢∆⅜⁸

꜡fi◓Ⱳ♦▫ │ⱱ▬כꜟⱬכ☻⅜ 7.5  m≢№╢√╘⁸↓╣⌐╙ ≤

∆╢√╘ ↕│  m≤⇔╕∆⁹╕√⁸ ─ ⅜ 25 t ≤⌂╢√

╘⁸ ≢⅝╢ ─ │ 30 ⁸ ─ │ 10 kg≤⇔

─ꜟכ◔☻◒♇ꜝ♩⁸⅔⌂⁹∆╕ │ ⌐ ≢№╢√╘

⌐ ≢⅝╢ ─ │⁸ ─ 20 5≢№╢ 200 kg≢∆⁹  

 

 ᵒ  ↔╖  

↔╖─ ה╣ │Ⱨ♇♩▪fi♪◒꜠כfi ≤⇔╕∆⁹↔╖Ⱨ♇♩⌐

↔╖╩ ∆╢√╘─ │ ╩№╕╡ ≤∑∏⁸⅛≈

⌐ ⅜ √╣≡╙ ⅜ ╕╢↓≤─⌂™ ⅝ ≤⇔╕∆⁹

─ │⁸↔╖ ─ 1.2  m ⅜ p. 278 ─

√╘⁸ ─ 2.3  m ⌐ 1.2  m╩ ⅎ√ 3.5  m≤⇔╕∆⁹  

│⁸ 100 150 t/ ─ ─ ⌂ ≢№╢

p. 278 ≤⇔⁸↓╣≤│ ⌐ ─ ╣ ⌐♄fiⱧfi◓Ⱳ♇

◒☻ ─ ╩ ⇔╕∆⁹  

 

 ᵓ  ↔╖Ⱨ♇♩  

↔╖Ⱨ♇♩─ │⁸ ⅜ ╛ ─√╘⌐ ⇔≡™≡╙∕─

⌐ ↕╣╢↔╖╩ ╣ ⌂ ≤⇔╕∆⁹  

⌐│ ─ ≤∆╢↓≤⅜ ™≢∆⅜⁸ ─ ⅜

 
5 JIS B7611- 2 5.2 ⌐╟╢⁹  
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─√╘⌐ ⇔≡™╢ ╩ ⇔≡ ∆╢↓≤≤⇔╕∆⁹  

─ p. 218 ⌐╟╢≤⁸ │ 30 ⁸

↕╠⌐∕─ ⌐ →⁸ →─√╘⌐ ⅜ ≤⇔≡™╢√╘⁸

36 ╩ ≢ ⇔⌂↑╣┌⌂╡╕∑╪⁹ ≢│ ₁ ↕╣╢

↔╖╩ ≡ ⇔⅝╣⌂™√╘⁸∕─ ╩↔╖Ⱨ♇♩⌐ ⇔≡™ↄ ⅜№

╡╕∆⁹↔╖─ │ ╟╡ 33,527 t/ ≢№╢√╘⁸ │

91.9 t/ ≢∆⁹╕√⁸↔╖─ │ ↔╖ ≢│ 140 kg/m3≢∆⅜⁸

↔╖Ⱨ♇♩ ≢─ ╩ ⇔≡ 250 kg/m3≢ ⇔╕∆⁹  

 

a 36 ⌐ ∆╢  

─ ×36 ÷ ×1, 000 

    91.9 63 ×36÷250×1, 000ԇ4,200 m3 

 4,200 m3│⁸1,050 ⌐ ⇔⁸ ─ 8.3 ≢∆⁹  

 

b ─ ≤∆╢  

× ÷ ×1, 000 

    126× ÷250×1000ԇ3,500 m3 

 

╩ ∆╢≤ 36 ⌐ ≤∆╢ ─ ⅜ ⅝™√╘⁸↔

╖Ⱨ♇♩ │ 4,200 m3 ─ 8.3 ≤⇔╕∆⁹  

 

 ᵔ fiכ꜠◒╖↔   

↔╖╩ ⌐ fi│⁸כ꜠◒╖↔─╘√╢∆ ⅜ ⇔≡╙

╩ ≢⅝╢╟℮ ⇔╕∆⁹ │↔╖─ ⅛╠ ╕≢ ≢

ⅎ╢ ─╖↔⁸♪כ⸗ ╛ ╖ ⅎ╩ ≢ ™ ╪∞↔╖─

┼─ ╩ ≢ ℮ ⅜♪כ⸗ ≢⅝╢╟℮⌐⇔╕∆⁹  

 

 

─ │⁸ ◌כ♩☻│≢ ┘ ⁸●☻ ≢│

●☻ ⁸◦ꜗⱨ♩ ●☻ ─™∏╣⅛≤⇔╕∆⁹  

 

●☻  

●☻ │Ⱳ▬ꜝ ≤⇔╕∆⁹Ⱳ▬ꜝ ●☻ ╩ →╢╒≥

─ │ ↄ⌂╡╕∆⅜⁸ ┼ ≢⅝⌂™ ⅜№╡⁸ ≢ ∆╢

╩№╢ ∆╢ ⅜№╡╕∆⁹  

⌂⅔⁸ ─ⱦfiכ♃ ╩ ∆╢√╘⌐ ∆╢ ─

│⁸ ⌐⅔↑╢ 10 2012 2021 ─ ─

≢№╢ 38.6 ϴ╩ ≤⇔╕∆⁹  
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●☻  

●☻ │₈  ₉≢─ ─≤⅔╡⁸ ╤

∂╪ ≤⇔╕∆⁹ ∂╪ ≢─♄▬○◐◦fi ─ ─ ⁸ ─

─ ⅛╠ ╩ ⇔≡⁸ ∂╪ ●☻ ╩≢⅝╢∞↑

ↄ 160 180 ϴ ⇔╕∆⁹ ה ─ ≤⇔≡│

⅜ ≢∆⅜⁸ ╩ ⅝ↄ⇔√ ╛ ♫♩ꜞ►

ⱶ ╩ ∆╢↓≤⅜ ≢∆⁹  

─ │ ≤∆╢↓≤⅜ ≢∆⅜⁸ ≢│

─ ╛ ─ ⅜ ╠╣≡™╢ ⌐≈™≡│ ─ ⌐≈

™≡ ╩ 1/2 │ 1/3 ≤∆╢ ⅜ ╠╣≡™╕∆⁹∕─ ─ ≈≤

⇔≡⁸ ≢ ─ ⅜≢⅝⌂ↄ≡╙ ─ ⅜≢⅝╢╟℮

─ ╩∆╢↓≤≤⇔≡™╕∆⁹↓─√╘⁸ ─ │ ─ ⌐

╩ ∑⇔╕∆⁹  

≤⇔≡│⁸ ⌐╟╢↓≤╩ ≤⇔╕∆⅜⁸

╩ ∆╢↓≤╙ ≢∆⁹  

 

 

│⁸ ⱦfiכ♃ ⌐╟╢ ╩ ≤⇔⁸ ┼─ ⁸ⱴ♥

ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ┼─ ≤⇔╕∆⁹  

ⱦfiכ♃ │⁸ ─◄Ⱡꜟ◑כ╩╟╡ ⌐ ∆╢√╘⁸

ⱦfi≤⇔⁸כ♃ ─ ⁸ ─ ⁸ │ כ♃

ⱦfi─ ⅛╠ ⅝ ™√ ╩ ∆╢↓≤≤⇔╕∆⁹  

 

 

│⁸ ╖ ה ⌐╟╢ ┼─ ≤

⌐╟╢ ╩ ∆╢ ≤⇔╕∆⁹  

│ ↕⅜ ™╒≥ ●☻─ ⌐ ≢∆⅜⁸60 m ≤∆╢≤ ─

╩ ↑ ─ ⅜ ↑╠╣╢√╘⁸ ─ ╩ ↑⌂™

59 m≤⇔╕∆⁹  
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⇔  

⌐╟╡ ─ ╛ ─√╘─ ⅜ ⌂╢√╘⁸  

- ⌐ ⇔╕∆⁹  

 

 -  ─  

 
◌כ♩☻  

 

 

 

◦ꜗⱨ♩  

●☻  

 

●☻  

 

   ☻ꜝ◓   ☻ꜝ◓  

 
⌐

╟╢  

≤

 

⁸  

⁸  

≤

 

⁸  

 

 Ⱨ♇♩  
Ᵽfi◌ │  

Ⱨ♇♩  

♪כꜘ │  

Ⱨ♇♩  

Ᵽfi◌ │  

Ⱨ♇♩  

♪כꜘ │  

Ⱨ♇♩  

 

     

   
│  
β  

│  
β  

 Ⱨ♇♩  
Ᵽfi◌ │  

Ⱨ♇♩  

Ᵽfi◌ │

Ⱨ♇♩  
Ᵽfi◌ │Ⱨ♇♩  

β ╩ ≡ ∆╢ │ ⁸ ∆╢ │  

 

 

1/2 ⌐⅔↑╢ ─ ─ ≤⇔≡ ⌐≈

™≡╙ ─ ⅜ ⌂↓≤╩ ≤⇔≡™╕∆⁹ ╩ ≢⅝

╢ │ №╡╕∑╪⅜⁸ ∞↑─ │ ╩ ∆╢ ─ ╩

⇔╕∆⁹⌂⅔⁸ ⌐≈™≡│ ⇔≡⅔ↄ ⅜№╡╕

∆⁹  

 

 

│₈  ₉≢ ⇔√≤⅔╡⁸ⱪꜝfi♩

⌐≈™≡│ ─ ─№╢ ╩ ∆╢√╘─₈

₉≤ ─⌂™ ╩ ∆╢↓≤╙ ≤∆╢√╘─₈ ₉

─ ≤⇔╕∆⁹⌂⅔⁸ⱪꜝfi♩ ─℮∟⁸↔╖Ⱨ♇♩ ⌐≈™≡│

─ ⁸ ⌐ ⇔≡ ∆╢↓≤≤⇔╕∆⁹ │ ≢

⇔√─∟ ⇔╕∆⁹  

 

 

│ ≤⇔╕∆⁹↔╖ ≢ ⇔⁸ ╩ⱴ

♥ꜞ▪ꜟꜞ◘▬◒ꜟ ⌐⁸ ╩ ⌐ ⇔╕∆⁹  

ⱦfiכ♃ │⁸ ≤ ╩ ╘√◄Ⱡꜟ◑כ ⅜

─ ≤⌂╢√╘⁸◄Ⱡꜟ◑כ ╩ ↕∑╢↓≤╩ ⇔⁸

─ ╩ ⇔╕∆⁹  
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ⱦfiכ♃ ⅜ ⇔≡™╢≤⅝⌐ ⅜ ⇔√ ⌐ ⅎ≡⁸

╩ ⌐ ⇔⁸⅛≈↔╖─ ╣╩ ≢⅝╢∞↑─ ╩ ⅎ√

╩ ⇔╕∆⁹  

⌂⅔⁸ │⁸ ─ 1/2 ⌐⅔↑╢ ─

─ ≤⇔≡⁸ ⅜ √╣√ ≢╙ ⅛╠ ╩ ∟ →╢

↓≤⅜≢⅝╢ ≤∆╢↓≤⅜ ╘╠╣╕∆⁹ ─√╘⌐ ⌂ ≤⁸

∟ →⌐ ⌂ ╩ ⇔⁸ ⅝™ ─ ≤⇔╕∆⁹  

 

 

ⱪꜝfi♩ ╩ ה ∆╢ │ ◦☻♥ⱶ DCS≤⇔⁸

∕─ │ ⇔≡ ─ ™◦☻♥ⱶ≤⇔╕∆⁹╕√⁸ ≢│▬fi

╩♩♇Ⱡכ♃ ⇔√ ⅛╠─Ɫ♇◐fi◓ ⅜ ⇔≡™╢√╘⁸

│ ≤─ ╩ ╦⌂™⅛⁸ ∆╢ │ ─ ™ ◦☻♥ⱶ≤⇔

╕∆⁹  
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 ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ  
ה ↔╖ ꜝ▬fi  

 ᵑ  ╣  

a ⱪꜝ♇♩ⱱכⱶ  

ⱪꜝ♇♩ⱱכⱶ│↔╖ ≤ ≤⇔≡ ⇔╕∆⁹ ⌐╟╢

╩ ⇔⁸ ⅜ ╣ⱱ♇Ɽ⁸ ♪כꜘ╣ ≢ ⇔≡™╢ ⁸ ─

⅜ ⱪꜝ♇♩ⱱכⱶ ─ ╩fiכ꜠ ⌐ ≢⅝╢╟℮ ⇔╕∆⁹ 

 

b ╣↔╖ ♪כꜘ  

╣↔╖─ ≤⇔≡│⁸ ↕╣√↔╖╩ ∆╢╕≢ ⌐

∆╢☻Ɑ⁸≢☻כⱧ♇♩ ♪כꜘ≥ ⅜№╡╕∆⁹Ⱨ♇♩ │⁸ ─↔

╖╩ ∆╢↓≤⅜≢⅝╕∆⅜↔╖─ ⅜fiכ꜠◒⌐ ♪כꜘ⁹∆≢

│ ─↔╖╩ ∆╢⌐│ ™ ⅜ ≢∆⅜⁸ ה ↔╖ ⌐ ∆

╢ ╣─№╢ ◌☿♇♩Ⱳfiⱬ ╩ ∆╢↓≤⅜ ≢∆⁹

⌐⅔™≡│⁸◖☻♩ ≤ ♪כꜘ╠⅛ ≤⇔╕∆⁹ꜘ ─♪כ │

≤⇔╕∆⁹  

↓─╒⅛⌐⁸ ה ↔╖⅛╠─ ⁸ ⁸ ─ ☻

Ɑ⁸╩☻כⱪꜝ♇♩ⱱכⱶ ⌐ ↑╕∆⁹  

 

╣↔╖ ♪כꜘ  

  ◖fi◒ꜞכ♩ ♪כꜘ™  

  

  

↕  2.5  m ⅛╠ m│ ◖fi◒ꜞכ♩─ ╩ ↑╢⁹  

♪כꜘ  

⁸ ⁸ ─ ⱶכⱪꜝ♇♩ⱱ╩♪כꜘ ⌐

↑╢⁹  

 ◖fi◒ꜞכ♩ ♪כꜘ™  

 ⁸ ⁸  

 10 m2  

 

c ╣ⱱ♇Ɽ⁸ ╣◖fiⱬꜘ  

ה ↔╖╩ │ ╕≢ ∆╢ ≢∆⁹ ╣ⱱ♇Ɽ

│⁸ ↕╣╢ ↔╖ ≢♄כ꜡ ↕╣╢↔╖⅜↓╓╣⌂™╟℮⁸

─ ╣ⱱ♇Ɽ≤⇔╕∆⁹╕√⁸꜡כ♄ ≤ ⇔≡⁸ ↔╖

─╟℮⌂ ⅜ ╣ⱱ♇Ɽ⌐ ↑⇔≡ ≢⅝╢ ⌂ ≤⇔╕

∆⁹ ╣◖fiⱬꜘ│⁸↔╖ ─ ⌐ ⅎ╠╣╢╟℮ ◄ⱪ꜡fi◖fi

ⱬꜘ≤⇔╕∆⁹  
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╣ⱱ♇Ɽ  

  

  

ⱱ♇Ɽ   

╣◖fiⱬꜘ  

 ◄ⱪ꜡fi◖fiⱬꜘ  

  

 

 ᵒ   

a  

ה ↔╖╩ ∆╢ ≤⇔≡│⁸ ╩ ⇔╕∆⁹

≤⇔≡⁸ ≤⇔≡↔╖ ≢─ ≢─ ╩

⇔╕∆⁹  

   

↔╖  

  

  

 12 t /5h  

 

 ᵓ   

─ ה ↔╖╛ ─ ה ╩ ─ ╕≢ ∆╢√

╘─ ≢№╡⁸ ∆╢╙── ⁸◖fiⱬꜘ─ ⌐╟╡ ⌂

─◖fiⱬꜘ╩ ∆╢ ⅜№╡╕∆⁹╕√⁸ꜞ ♅►ⱶ▬○fi ╩ ≤∆╢

⌐ ≢⅝╢╟℮⁸ ╩ ⇔╕∆⁹↕╠⌐⁸ꜞ♅►ⱶ▬○fi

│⁸ ≢│ ⇔⅝╣⌂™ ⅜№╢↓≤⅛╠⁸ ─ ⌐

│⁸ ⱬꜟ♩╩ ™√◖fiⱬꜘ╛⁸ ⌐ ™◄ⱪ꜡fi◖fiⱬꜘ╩ ↑╢

⁸ ⌐ ┼─ ╩ ™╕∆⁹  

 

 -   

 

  

♩ꜝⱨ◖fiⱬꜘ ◖fiⱬꜘ ⱥ꜠ ◖fiⱬꜘ

ⱬꜟ♩◖fiⱬꜘ
◄ⱪ꜡fi◖fiⱬꜘ
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 ᵔ   

─ │⁸ ╩ ℮↓≤╩ ≤⇔⁸ ⁸ ⁸

⁸▪ꜟⱵ─ ⌐ ⇔╕∆⁹  

 

a  

│⁸ │ ⌐╟∫≡ ∆╢ ≢№╡⁸∕─

│⁸ⱬꜟ♩ ⁸♪ꜝⱶ ⁸ⱴ◓Ⱡ♇♩ⱪכꜞכ ─ ≢∆⁹ ⌐

≈™≡ ∆╢≤  - ─≤⅔╡≢∆⁹ ≢│ ⅜ ™ⱬꜟ♩

│♪ꜝⱶ ≤⇔╕∆⁹  

 

 -  ─  

 ⱬꜟ♩  ♪ꜝⱶ  ⱴ◓Ⱡ♇♩ⱪכꜞכ  

─  

ה  

ה  

ה ⁸ ─

 

ה  

ה  

ה ⁸ ─  

ה  

ה  

⌂  
ה ↔╖  

ה ↔╖  

ה ↔╖  

ה ↔╖  

ה ↔╖  

 

ה  ™ ה  ™ ה  ╙ ™  

 

ה ↔╖─  

90ה 95  

ה ↔╖─  

90ה 95  

ה ╢ ( ─ ⅝

╖⅜ ™√╘

≢│╒≤╪≥

╦╣⌂™ )  

 

ה ™ (ⱬꜟ♩

─ )√∞⇔⁸ⱬ

ꜟ♩ ╩ ←√╘

ⱬꜟ♩─ ⌐☻

♥fi꜠☻ ╩ ∫√

╙─⅜№╢⁹  

ה (♪ꜝⱶ│☻♥fi꜠

☻ ⅛ ⱴfi●fi ≢

│ ™ )  

ה (ⱴ◓Ⱡ♇♩

ⱪכꜞכ⌐

⅜ √╠⌂™─≢

⇔⌂™ )  

 

ה ≤⇔≡

⁸ ≤⇔≡

─ ⅜

↕╣≡™╢ ⅜

™⁹↓╣│

≤⇔≡ ╩

∆╢≤⁸ ⌐⅔

™≡ ⌂ ≢

™ ╢ ⅜╖╠╣

╢√╘≢№╢⁹  

ה ─ ─

√╘⁸ ⌐

╩ ↑╢↓≤⅜ ╕

⇔™⁹  

ה ╩♪ꜝⱶ ⌐

↕∑╢

™⁸ ╛╛  

ה ╩ │ ⌐

↕∑╢

╛╛ ⁸ ™  

ה ─ ─√

╘⁸ ⌐ ╩ ↑

╢↓≤⅜ ╕⇔™⁹  

ה ≢ ⇔

√ ⌐│⁸

─ ⅝ ╖⅜ ↄ⁸

│ ™⁹

⌐ ↕∑

╢≤⁸ ╩

↕∑╢⁹  
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b  

⌐▪ꜟⱵ≤ ─ ⅛╠⁸ ≤ ╩ ∆

╢ ≤⇔≡│⁸ ─ ╩ ⇔≡ ∆╢ ⅜ ≢№

╡⁸ ≤⇔≡│⁸ ┤╢™ ⁸ ♪ꜝⱶ ⁸꜡ ꜝכ ─ ⅜№╡╕∆⁹

™∏╣─ ╙ ⌐╟∫≡ ─ ↕™ ⁸ ⅜ ─▪ꜟⱵ≤

─ ⁸ ─ ⅝™ ─ ⌐ ⇔╕∆⁹┤╢™ ⌐

≈™≡ ∆╢≤  - ─≤⅔╡≢№╡⁸ ≢│ ┘

─ ─ ⅛╠⁸ ⅜ ╙ ™ ♪ꜝⱶ ≤⇔╕∆⁹  

 

 -  ┤╢™ ─  

 

 
┤╢™  ♪ꜝⱶ ꜝכ꜡   

 

 

ה │Ᵽכ╩ ∫√⁸┤╢

™ ╩ ↕∑╢↓≤⌐╟

╡ ⇔←╒ה ╩ ⅎ

≡ ∆╢⁹  

ה ♪ꜝⱶ╩ ↕∑╢↓≤⌐

╟╡⁸ ⇔←╒ה ╩ ⅎ

≡ ∆╢⁹  

ה ─ ─ꜝכ꜡╢∆

⌐ ─ ⱨ▫fi╩

↑⁸∕─ⱨ▫fi╩ ꜝכ꜡

≢ ↕∑╢↓≤⌐╟╡⁸┤

╢™╩ ∆╢⁹  

ה ⌐╟╡ ⁸ ╩

∆╢⁹  

⌂  

 

ה ┤╢™  

 

Ҝ  

☼▬◘כⱣכ○  

Ҝ ⁸  

ⱪꜝ☻♅♇◒  

ה ┤╢™  

 

Ҝ  

 

Ҝ▪ꜟⱵ ┘  

☼▬◘כⱣכ○  

Ҝ ⁸  

ⱪꜝ☻♅♇◒  

ה ┤╢™  

 

Ҝ  

☼▬◘כⱣכ○  

Ҝ ⁸  

ⱪꜝ☻♅♇◒  

ה ┤╢™  

 

Ҝ  

 

Ҝ▪ꜟⱵ ┘  

☼▬◘כⱣכ○  

Ҝ ⱪꜝ☻♅♇◒  

fiכꜞ◒☻ה  

Ҝ  

☼▬◘כⱣכ○  

Ҝ  

ⱪꜝ☻♅♇◒  

╙fiכꜞ◒☻⁸⅔⌂ ⁸ ◘▬

☼≤⇔⁸ ─ ╙ ╦

╣≡™╢⁹  

 

 

⅜⌂™√╘ ╢⁹  

─√╘┤╢™ ╟╡

™╙─⅜ ╛∆™⁹  

⅜ ™√╘ ™⁹  ⅜⌂™√╘ ╢⁹  

┤╢™ ╟╡ ™╙─⅜

╛∆™⁹  

┤
╢
™

╕
╡ 

 

⅜ ⌂ↄ⁸

⅜ ∆╢√╘⁸╛╛

╕╡⇔╛∆™⁹  

╕╡│⇔⌐ↄ™⁹ ─ꜝכ꜡≥ꜝכ꜡  ⌐│╕╡

╗╟℮⌂ ╕╡⅜ ⇔╛∆

™⁹  

 

⅛╠ ⅜≢⅝╢√╘

⅜ ⁹  

⌐ ∫≡─ ≤⌂╢√╘

⅜ ⅛╢⁹  

⅛╠ ⅜≢⅝╢√╘

⅜ ⁹  

 

─◖

fiⱤ◒♩

 

┤╢™─√╘⁸ ⅜

ↄ◖fiⱤ◒♩⌐꜠▬▪►♩≢

⅝╢⁹  

┤╢™─√╘⁸ ⅜ ↄ

⌂╡⁸◖fiⱤ◒♩ ⌐ ↑╢⁹  

┤╢™─√╘⁸ ⅜ ↄ

◖fiⱤ◒♩⌐꜠▬▪►♩≢⅝

╢⁹  

 

 

⅜ ⁹  ⌐ ⌂™⁹  ⌐ ⌂™⁹  

 

┤╢™ │ ◌Ᵽכ⅜

⁹  

⌐│ ◌Ᵽכ⅜ ⁹  ┤╢™ │ ◌Ᵽכ∆╢↓≤

⅜ ╕⇔™⁹  

∂

╪

 

 

∂╪⅜ ⁹  

 

∂╪⅜ ⁹  

∂╪│ ⇔⌐ↄ™⅜ ∂╪

⅜ ╕⇔™⁹  
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c ▪ꜟⱵ  

⌐╟∫≡ ↕╣√▪ꜟⱵ≤ ─ ⅛╠▪ꜟⱵ╩

∆╢ ≤⇔≡│⁸ ♃כ⸗▪♬ꜞ⁸ ♃כ⸗♅כ▪⁸ ♪

ꜝⱶ ─ ⅜ ⌐ ↕╣≡™╕∆⁹▪ꜟⱵ ⌐≈™≡ ∆╢

≤  - ─≤⅔╡≢∆⁹ │ ╩ ⇔√ ─√╘

⌐ ─ ⅜≢⅝╢ ≢№╡⁸ ─ │⁸ ≤▪ꜟⱵ─

≢∆⁹ ≢│⁸ ⅜ ↄ⁸ ⌐ ─ ⅜≢⅝╢

≤⇔╕∆⁹  

 

 

 ⱬꜟ♩ │♪ꜝⱶ  

  

┤╢™  

 ♪ꜝⱶ  

  

▪ꜟⱵ  

  

  

 

 -  ▪ꜟⱵ ─  

♃כ⸗▪♬ꜞ    
♃כ⸗♅כ▪  

♪ꜝⱶ  

 

─ⱬꜟ♩◖fiⱬ

ꜘ─

Ⱬ♇♪ⱪכꜞ─ ⌐

↑√ ∆╢

─ ⌐╟

╡⁸ ╩ ╡⁸

ⱬꜟ♩ ⌐

╩ ℮⁹  

ⱨ▫כ♄─ ⌐

כ⸗▪♬ꜞ√╣╠↑

♃≢ ╩ ╡⁸

↔╖─ ╣ ≤

⌐ ∆╢⁹  

♪ꜝⱶ─ ⌐

♅כ▪√╣╠↑ ꜞ

≢♃כ⸗▪♬

╩ ╡⁸↔╖─

⅛╠♪ꜝⱶ─

⌐ ∆

╢⁹  

 

( ה  

)  

™⁹  ╛╛ ╢⁹  ╛╛ ╢⁹  

 

 

 

⌂™⁹  ™⁹  ™⁹  

   ◖fiⱬꜘⱬꜟ♩  

Ⱬ♇♪ⱪכꜞ ( )  

⌂⇔  ♪ꜝⱶ( )  

─◖fi

Ɽ◒♩  

⅜ ↄ◖fiⱤ◒♩

⌐꜠▬▪►♩≢⅝╢⁹  

┤╢™─√╘

│ ™⅜⁸ ⅜

⅝™⁹  

─√╘

⅜ ™⁹  

 ⌐ ⌂™⁹  ⅜ ⁹  ⌐ ⌂™⁹  

 ◌Ᵽכ⅜ ⁹  ◌Ᵽכ⅜ ⁹  ◌Ᵽכ⅜ ⁹  

∂╪        
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 ᵕ ה   

a ה  

─ │Ⱶꜟ▪ה ⇔⌂™↓≤≤⇔⁸Ᵽfi◌⌐ ⇔≡

⇔╕∆⁹  

 

⁸▪ꜟⱵⱣfi◌  

  

  

 t   

 

b  

┘ │⁸Ᵽfi◌⌐ ⇔╕∆⁹ │⁸

↔╖ Ⱨ♇♩⌐ ⇔╕∆⁹  

 

⁸ Ᵽfi◌  

  

  

 t  

 

 ᵖ  ∂╪  

≢ ⇔√ ∂╪╩ ╗ │⁸ ∂╪ ≢ ∂╪╩ ⇔√

─∟ ┼ ⇔╕∆⁹ ⌐│ ⁸ ⅝⌂↔╖≤ ⌂ ∂

╪⅜ ⇔≡™╢√╘⁸◘▬◒꜡fi≢ ⅝⌂↔╖╩ ⇔√ ⁸╤ ∂╪

≢ ⌂ ∂╪╩ ∆╢ ╩ ⇔╕∆⁹ ∂╪ │ ⌐

⇔╕∆⁹  

 

 

 -  ◘▬◒꜡fi ┘╤ ∂╪  

℮∏

∆™

◖fiⱬꜘכ
│ⱱ♇Ɽכ

◘
▬
◒
꜡
fi

╤

●☻



 

-  99 -  

∂╪  

 ◘▬◒꜡fi ┘╤ ∂╪  

  

∂╪  

Ⱳכ♃   

  

 

⅛╪ ꜝ▬fi  

 ᵑ  ╣  

a ╣ꜘכ♪  

⅛╪╩ ⌐ ╩♪כꜘ╢∆ ─♪כꜘ⁸↑ │ ≤⇔╕∆⁹

⌂⅔⁸⅛╪ ╪⅛Ⱶꜟ▪⁸╪⅛ꜟכ♅☻│ ⌐◖fi♥♫ №╢™│ ◌◗

╡─ ≢ ↕╣╢√╘⁸ ↔≤ ╤⇔∆╢☻Ɑ⁸⅛╒─☻כ◖fi♥♫╩

⁸ ∆╢☻Ɑכ☻⅜ ≢∆⁹  

 

⅛╪ ♪כꜘ  

 ◖fi◒ꜞכ♩ ♪כꜘ™ ╪⅛Ⱶꜟ▪⁸╪⅛ꜟכ♅☻  

  

  

↕  2.5m 

∕─  ◖fi♥♫ ◌◗ ╩ ∆╢√╘⁸◖fi♥♫ ☻Ɑכ

☻╩ ∆╢  

 

b ╣ⱱ♇Ɽ⁸ ╣◖fiⱬꜘ  

╣ⱱ♇Ɽ  

  

  

ⱱ♇Ɽ ♄כ꜡  ⌐ ⇔√╙─≤∆╢  

╣◖fiⱬꜘ  

 ⱬꜟ♩◖fiⱬꜘ  

  

 

 ᵒ   

⅜╪⅛Ⱶꜟ▪≥╪⅛ꜟכ♅☻ ↕╣╢√╘⁸∕╣∙╣─ ╩

™╕∆⁹  

a  

│  - ⌐ ∆ ⅜№╡╕∆⅜⁸ ─ ™ⱬꜟ♩ ≤⇔╕∆⁹

─╪⅛ꜟכ♅☻√╣↕ ⁸ ▪ꜟⱵ⅛╪⅛╠─☻♅כꜟ⅛╪

─ ⌐ ⇔╕∆⁹  
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b ▪ꜟⱵ  

▪ꜟⱵ │⁸  - ⌐ ∆ ⅜№╡╕∆⅜⁸ ◖fiⱬꜘ≤ ⇔≡

☻Ɑכ☻─◖fiⱤ◒♩⌂ ╩ ≤⇔╕∆⁹ ↕╣√

▪ꜟⱵ⅛╪─ ╪⅛ꜟכ♅☻⁸ ⅛╠─▪ꜟⱵ⅛╪─ ⌐ ⇔╕

∆⁹  

 

 

 ⱬꜟ♩  

  

▪ꜟⱵ  

  

  

 

 ᵓ   

─╪⅛Ⱶꜟ▪⁸╪⅛ꜟכ♅☻ ה ╩ ╘╢√╘⁸ⱪ꜠☻ │⁸

╪⅛Ⱶꜟ▪⁸╪⅛ꜟכ♅☻ ≤⇔≡ ⇔╕∆⁹ ⱪ꜠☻ ≤⇔≡│⁸  

- ⌐ ∆ ⅜№╡╕∆⅜⁸⅛╪ ⅜ ─√╘ ╘≤⇔╕∆⁹  

  

 -  ⱪ꜠☻  

ⱪ꜠☻
─

╘ ⅛╪

╘
⅛╪

╘

┘╟⅔♃כ⸗ ꜚ♬♇♩

♩כ◕

↕╣√

◦ꜞfi♄

↕╣√

◦ꜞfi♄

◦ꜞfi♄

◦ꜞfi♄

◦ꜞfi♄

↕╣√
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⅛╪ⱪ꜠☻  

  ╘ ⱪ꜠☻  

    

 

 ᵔ   

≤⇔≡⁸ⱪ꜠☻ ⌐ 10 ╩ ☻כⱭ☻♪כꜘ╢⅝≢

╩ ⇔⁸ⱪ꜠☻ ⱱ▬☻♩ ╩ ⇔╕∆⁹  

 

Ɑ♇♩Ⱳ♩ꜟ ꜝ▬fi  

 ᵑ  ╣  

a ╣ꜘכ♪  

ⱪꜝ♇♩ⱱכⱶ ⌐ ╣√Ɑ♇♩Ⱳ♩ꜟ╩ ╩♪כꜘ╢∆ ♪כꜘ⁸↑

─ │ ≤⇔╕∆ ↓─╒⅛⁸ ꜟ♩Ɑ♇♩Ⱳ╙⌐♪כꜘ◒♇♩☻

♪כꜘ ╩ ⇔╕∆ ⁹  

 

Ɑ♇♩Ⱳ♩ꜟ ♪כꜘ  

 ◖fi◒ꜞכ♩ ♪כꜘ™  

  

  

↕  2.5  m 

∕─  ◖fi♥♫ ◌◗ ∆╢√╘⁸◖fi♥♫ ☻Ɑכ☻╩

∆╢  

 

b ╣ⱱ♇Ɽ⁸ ╣◖fiⱬꜘ  

╣ⱱ♇Ɽ  

  

♄כ꜡  ⌐ ⇔√╙─≤∆╢  

╣◖fiⱬꜘ  

 ⱬꜟ♩◖fiⱬꜘ  

  

 

 ᵒ   

⌐ ◖fiⱬꜘ╩ ∆╢⁹  

◖fiⱬꜘ  

 ⱬꜟ♩◖fiⱬꜘ  

  

    ∕─  ⅛╠─ ⅜ ⌂╙─≤∆╢  
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 ᵓ   

Ɑ♇♩Ⱳ♩ꜟ─ │⁸ PPⱣfi♪≢ ∆╢╙─⅜ ≢∆⁹

⁸ ─ ≤⇔≡ⱪꜝ☻♅♇◒ ─ ╙№╡⁸↓

∟╠│ ╛↓╓╣ ∟ ≤⇔≡ⱨ▫ꜟⱶ ∆╢╙─⅜ ≢∆⁹

Ɑ♇♩Ⱳ♩ꜟ≤ ⱪꜝ☻♅♇◒≢│⁸ ⌂ │ ⌂╡╕∆⅜

≢⅝╢♃▬ⱪ╙№╡╕∆⁹ ⌂ⱪꜝ☻♅♇◒ ┼─

╙ ⅎ⁸ ♃▬ⱪ╩ ⇔⁸╕√ ╙ 1.0  m ≤⇔╕∆⁹  

 

 -  ─  

  

Ɑ♇♩Ⱳ♩ꜟ  

ⱪꜝ☻♅♇◒  

ᵑ600 ×400 ×300  

ᵒ600 ×400 ×600  

ᵓ1,000 ×1,000 ×1,000  

 

 
 -   

 

Ɑ♇♩Ⱳ♩ꜟ  

   │ ⁸ PPⱣfi♪  

     ⱪꜝ☻♅♇◒ ♃▬ⱪ ⌐ ⌂╙─  

    

  Ɑ♇♩Ⱳ♩ꜟ 0.03  t/m 3  

   600 kg/h  

ⱬכꜟ   W1.0  m × H1.0  m × L1.0  m 

  

Ɑ♇♩Ⱳ♩ꜟ ⱪꜝ☻♅♇◒

⌐PPⱣfi♪
⌐PPⱣfi♪β

β ♩כ◦ ⅝≢│

Ɑ♇♩Ⱳ♩ꜟ

Ᵽfi♪

↕╣√

║♇♩Ⱳ♩ꜟ

Ᵽfi♪
ⱪꜝ☻♅♇◒

↕╣√

ⱪꜝ☻♅♇◒
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 ᵔ   

≤⇔≡⁸ ⌐ 10 ╩ ╩☻כⱭ☻♪כꜘ╢⅝≢

⇔╕∆⁹  

 

 

 ᵑ  ╣  

─ⱪꜝ♇♩ⱱכⱶ ⌐⁸ ╣ ╩ ╩♪כꜘ╢∆

─♪כꜘ⁹∆╕↑ │ ≤⇔╕∆⁹  

♪כꜘ  

  ◖fi◒ꜞכ♩ ♪כꜘ™  

  

 0.13 t /  

  

 

 ᵒ   

╩ ⇔≡ ⇔╛∆™♅♇ⱪ⌐⇔╕∆⁹ ◘▬☼│  

╩ ⇔╕∆⅜⁸ ⌐ ⇔√◘▬☼≢№╢≤≤╙⌐♅♇ⱪ ⱴꜟ♅fi

◓ ⌐╙ ⇔√◘▬☼≤⇔╕∆⁹  

│ ╩ ╢╙─≤⇔⁸ ⌐ ™ ∆╢

╩ ≢ ⅝╕∆⁹  

 

 ⁸  

  

  t /h  

 

 ᵓ   

⌐⁸ ♅♇ⱪ─ ⌐ ⇔√ ┘ ה ⁸

┘ ⌐ ⌂ ╩♪כꜘ─ ↑╕∆⁹  

 

 ᵔ   

ה ╩ ⇔√ ╩ ≢⅝╢ ╩♪כꜘ ⇔╕∆⁹⌂⅔⁸

─ ─√╘⁸ ♪כꜘ ≢ fiכꜞ◒☻≡⇔≥

⇔╕∆⁹  

╕√⁸ ┘♅♇ⱪ─ ┼─ ╩♪כꜘ ─♪כꜘ◒♇♩☻

⌐ ↑╕∆⁹  

 

♪כꜘ  

 ◖fi◒ꜞכ♩ ♪כꜘ™ fiכꜞ◒☻ ⅝  

  

 10  
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♪כꜘ  

 ◖fi◒ꜞכ♩ ♪כꜘ™ כ♃♇ꜗ◦ה ⅝  

  

  

 

∕─  

ⱪꜝ☻♅♇◒ ─ ⌐ ™⁸ ⱪꜝ☻♅♇◒ ╩ ╗ⱪꜝ

☻♅♇◒ ─ ╙ ╘╠╣╢╟℮⌐⌂∫≡™╕∆⁹ ⁸ⱪꜝ☻

♅♇◒ ─ ╩ ⇔≡™╢ │ ⌂ↄ⁸ ⌐⅔↑╢

ⱪꜝ☻♅♇◒ ─ ™╙ ≤⌂∫≡™╢↓≤⅛╠⁸ⱴ♥ꜞ

▪ꜟꜞ◘▬◒ꜟ │⁸ ⌂ ╙ ⇔√ ≢ ⇔╕∆⁹  

⌐│⁸ⱪꜝ☻♅♇◒ ╩ ∆╢ ⌐ ⅎ√☻Ɑכ☻

─ ╩ ⇔≡™╕∆⁹  
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ה   
  
Ɫ◙כ♪ⱴ♇ⱪ≢│⁸ │ 0.5 3.0  m─ ─ ╣─№╢

≤⇔≡⅔╡⁸ ≢│⁸ ─ ─ ╩◦Ⱶꜙ꜠כ◦ꜛfi∆╢↓

≤⅜≢⅝╢₈ ◦Ⱶꜙ꜠כ◦ꜛfi ◦☻♥ⱶ  ♫ⱦ ₉╩

⇔≡™╕∆⁹↓─◦☻♥ⱶ≢ ∆╢≤⁸ ─ ╙ ╘╢↓≤⅜≢

⅝╢√╘⁸ ─  ─ ─ ⌐

≈™≡⁸ ≤ ╩ ╘⁸ ─ ↕╩ ⇔╕⇔√⁹∕─

⁸↓╣╠─ ≢│ ─ ⅛╠ 154.0 km ─ ⅜

⇔√≤⅝─ ⅜ ≤⌂╡╕∆⁹◦Ⱶꜙ꜠כ◦ꜛfi⌐ ™√ ╛◦Ⱶꜙ

fiꜛ◦כ꜠ │  - ⁸∕─ │  - ─≤⅔╡≢∆⁹  

 

  
 -  ♫ⱦ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi  

◦Ⱶꜙ꜠כ◦ꜛfi ⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ─  

  

 -  ♫ⱦ◦Ⱶꜙ꜠כ◦ꜛfi  

 
 

(m) 

 

(m) 

 

(m) 

 15.9 3.085 18.985 

 15.9 3.150 19.050 

 16.0 2.650 18.650 

 16.0 2.880 18.880 

 16.1 2.950 19.050 

 16.0 2.943 18.923 

 

↓─◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢≤⁸ ↕─ ⅜ ⌐╟∫≡ ⌂∫≡™╢

√╘⁸↓╣╠─ 18.92 m ╩ ≤⇔╕∆⁹ ─ ≤⇔

≡⁸ ─ │⁸ ⌐ cm ⅎ TP18.97 m≤⇔╕∆⁹  

 

ῠ

∩ ῠ

∩

A B C D E

A  
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│₈ ─ ⌐ ∆╢ ₉─ ╩ ↑⁸

─ ⅜ ≢∆⁹ ─ │ ⌐ ∆

╢√╘⁸ ⌐ ∆╢ ⌐ ⅎ⁸ ╩∆╢ ⌐

∆╢ ─ ⅜ ≢∆⁹ ─ │ ─≤⅔╡≢∆⁹

⌂⅔⁸ ╩∆╢ ─ ┘ ╡ ╩∆╢ ─ │™

∏╣╙ ≢№╢√╘⁸ ⅜ ⌐ ╩ ⇔⁸ ⌂

╩ ⇔╕∆⁹  

─ │⁸₈ ─ ⌐ ∆╢  

ה ⅝₉⌐╟╡╕∆⁹  

 

⌐ ∆╢  

⌐ ∆╢ │  - ─≤⅔╡ 2,414 m3≤⇔╕

∆⁹  

 

 -  ⌐ ∆╢  

  

 ⌐ ∆╢  m3  2,414 

 ╩∆╢ ─  ha  3.448 

 
─  

│ 0  
m3/s  0 

  m3/ha  700 

  m3/s/ha  0.4704 

β ֕ × a ÷лb ×лa 

 

╩∆╢ ⌐ ∆╢  

⌐ ╩∆╢ ⌐ ∆╢ │  - ─≤⅔╡

2,140 m3≤⇔╕∆⁹  

 

 -  ╩∆╢ ⌐ ∆╢  

  

 ╩∆╢ ⌐ ∆╢  m3  2, 140 

  ha  1.7118 

 │ ─℮∟ ↕™ ─   0.125 

β ֕ ×10,000×h 
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 -  ╡≈┬⇔  

 

 

 

╩ ╦∑√ │⁸2,414 2,140 4,544 m3≤⇔╕∆⁹⌂⅔⁸

╩ √∑┌⁸ ≈─ ≤∆╢↓≤╙ ≢∆⁹  

 

 

⌐ ╕∫√ │○ꜞⱨ▫☻⅛╠ⱳfiⱪⱧ♇♩⌐ ↕∑⁸ⱳfiⱪ⌐╟∫

≡ ⇔╕∆⁹ⱳfiⱪ │ ─ ─ ⌐ ╦∑╕∆⁹  

 

  
│ ╕≢⌐⁸⅔⅔╗⌡ TP18.50m │ 16. 0m ╕≢─

╩ ╕∑⁸ ⌂ │ ⌐╟╢ ≤⇔╕∆⁹ ─

╩∆═≡ ≤∆╢≤⁸ ≢ ⌂ ⅜ ⌂ↄ⌂╢√╘⁸ ⌐

╩ ⅎ⌂™ ↕─ ╩ ⇔╕∆⁹  

 
 -  ≤ ╩ ∆╢  

  

17,118m
2
 

 

╡  

Ⱡ♇♩ⱨ▼fi☻  

◖fi◒ꜞכ♩  
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│⁸ ≤↕╣╢ ╛ ◖☻♩ ⅛╠ ─≤⅔╡≤⇔╕∆⁹⌂⅔⁸

∆╢ ─ ╛ ♩כ▪╓╪ ⁸ ─ ⌐ ⇔√♦◙▬fi≤⇔╕

∆⁹╕√⁸ ╛ ⁸ ─ ⅜ ⌂ │⁸◖☻♩≤─Ᵽꜝfi☻╩ ⇔⁸

╩ ∆╢∆╢↓≤≢ ╩ ╡╕∆⁹  

 

 

│ ◖fi◒ꜞכ♩ ≤⇔⁸ │◖fi◒ꜞכ♩ ─ ⌐▪◒ꜞꜟ

≢ ⇔╕∆⁹ │▪☻ⱨ□ꜟ♩ ≤⇔╕∆⁹  

 

 

│⁸ ◖fi◒ꜞכ♩ ≤⇔⁸ │◖fi◒ꜞכ♩ ─ ⌐▪◒ꜞꜟ

≢ ⇔╕∆⁹ כꜝ◌│ ⅝≤⇔⁸ ∞↑≢⌂ↄ⁸

─ ╕≢◌Ᵽ⁹∆╕⇔כ  

 

↔╖  

↔╖ │⁸ ⅜ ↕╣╢ ╕≢│ ◖fi◒ꜞכ♩ ⁸∕╣╟

╡ │ ≤⇔╕∆⁹√∞⇔⁸↔╖Ⱨ♇♩ ─fiכ꜠◒│ ⌐╟╢ ⅜

⌐ ≢╕ꜟⱬ꜠♄כ●fiכ꜠◒℮⁸╟™⌂╠╦ ◖fi◒ꜞכ♩ ≤⇔╕

∆⁹ ─℮∟ ◖fi◒ꜞכ♩ │◖fi◒ꜞכ♩ ⁸ │

◖fi◒ꜞכ♩ │ ☿ⱷfi♩ ≤⇔⁸ ≤╙▪◒ꜞꜟ ≢

⇔╕∆⁹ │▪☻ⱨ□ꜟ♩ ≤⇔╕∆⁹  

 

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ  

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │⁸ ─╖ ╩ ╘≡ ◖fi◒

♩כꜞ ≤⇔⁸ │ ≤⇔╕∆⁹ ─℮∟ ◖fi◒ꜞכ♩ │◖fi◒

♩כꜞ ⁸ │ ◖fi◒ꜞכ♩ │ ☿ⱷfi♩ ≤⇔⁸

≤╙▪◒ꜞꜟ ≢ ⇔╕∆⁹ │▪☻ⱨ□ꜟ♩ ≤⇔

╕∆⁹  

 

 

│⁸ ─♪כꜘ◒♇♩☻⁸⅜∆╕⇔≥ ┘ ╣

─♪כꜘ ╕≢│ ◖fi◒ꜞכ♩ ≤⇔╕∆⁹ ─℮∟ ◖fi◒ꜞכ♩

│◖fi◒ꜞכ♩ ⁸ │ ◖fi◒ꜞכ♩ │ ☿

ⱷfi♩ ≤⇔⁸ ≤╙▪◒ꜞꜟ ≢ ⇔╕∆⁹ │▪☻ⱨ□ꜟ♩

≤⇔╕∆⁹  
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◄꜠ⱬכ♃  

◄꜠ⱬכ♃│ ⁸↔╖ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ⌐∕╣

∙╣ ╩ ⇔╕∆⁹  

 

 

│ ⌂ ↔≤─ ≤⇔⁸ ─ⱥכ♩ⱳfiⱪ ≤

⇔╕∆⁹ │  - ─≤⅔╡≤⇔╕∆  2012 2021

─ ⁹  

 

 -   

  

    

38.6ϴ 5.2ϴ 75  53  

β ⁸ ⁸ ⁸12  

 

 

↔╖ ─Ⱳ▬ꜝ≢ ⇔√ ╩ ⇔√ ≢ ↕∑√

╩ ⌂ ↔╖ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ⌐ ⇔╕∆⁹ 

 

  
 

⌐ ⌂ │ ─≤⅔╡≤⇔╕∆⁹  

ה  

ה 120 m2  

ה  

ה  

ה  

ה  

ה ⁸ ⁸ ♩▬꜠ ⁸  

 

↔╖  

↔╖ ⌐ ⌂ │ ─≤⅔╡≤⇔╕∆⁹√∞⇔⁸

─ ⌐≈™≡│⁸↔╖ ≤ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ≢ ⌂

─ ⅜ ≢№╢ ⁸ ─ ≤⇔╕∆⁹  

הSPCה  

ה  

ה fiכ꜠◒╖↔  

ה  

ה  
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ה  

ה  

ה  

ה  

ה  

ה  

ה ⱱכꜟ │↔╖Ⱨ♇♩⁸ ⱦfiכ♃ ⁸ ≤⇔╕∆⁹  

ה ⁸ ♩▬꜠  

⌂⅔⁸↔╖ ≤ │ ╡ ≢ ⇔╕∆⁹  

 

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ  

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ⌐ ⌂ │ ─≤⅔╡≤⇔╕∆⁹  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה ⁸ ♩▬꜠  
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₈┤╢↕≤ ─ ╩ ╡ ≡╢ ₉⌐ ™⁸ 25 ⁸ ⌐≈

™≡│ ─ ↕─ 50 ⇔╕∆⁹ ⌐≈™≡│ ─ ╡

≢╙ ↄ⁸↓╣╩ ⌐ ∆╢↓≤╙ ≢∆⁹ ─ ⌐≈™≡

│ ─₈ ─ ⅝₉⌐ ™⁸ ⌂ ╩ ™╕∆⁹  

 

ה  

⅛╠─ ┘ ─┼כ♃fi☿fiכꜞ◒ ⌐│ ╩ ⇔╕∆⁹

╕√⁸ ⌐│ ⅜ ⌐ ≢⅝⌂™╟℮ⱨ▼fi☻╩ ⇔╕∆⁹  

 

 

│▪☻ⱨ□ꜟ♩ ≤⇔⁸ │ m ⁸

m ≤⇔⁸ │ ≤⇔≡ ╡≤⇔╕∆⁹ ╛ │

↕╣╢ ⅜ ⌂ ╡╩ ⇔╕∆⁹  

 

 

⌐ ┘ ≤⇔≡ 20 ℮∟ ⁸

Ᵽ☻ ─ ╩ ⇔╕∆⁹ │ ⌐ ⇔≡

⇔╕∆⁹╕√⁸↓╣╠⌐ ⅎ EV ╩fiꜛ◦כ♥☻ 10

⇔╕∆⁹⌂⅔⁸ ─ ╙ ⇔╕∆⅜⁸ │ ─

≤⇔╕∆⁹  
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─ │ ─≤⅔╡ ⇔╕∆⁹  

╖↔ה ≤ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │ ≤⇔╕∆⁹⌂⅔⁸ ⇔

√ ╩ ⇔╕∆⁹  

ה ⇔√ ╩ ⇔╕∆⁹  

ה ⇔√ ╩ ⇔╕∆⁹╕√⁸ ⅛╠↔╖ ┼ ╡ ≢

⇔╕∆⁹ │ ─ ⌐ ∏⁸ ⅛╠↔╖ ╩ ≢⅝╢╟℮

⌐⇔╕∆⁹  

ה ─ ≤⇔≡ EV ╩ 10 ⇔╕∆⁹  

ה ≤♅♇ⱪ╩ ─ ⌐ ╠∏ ↑ ╣╢╟℮⌐⁸ ─☻♩♇

╩♪כꜘ◒ ⇔╕∆⁹  

 

  
│ ─≤⅔╡ ⇔╕∆⁹  

ה ⌂ ╡ ⅜⌂™╟℮⌐⇔╕∆⁹  

ה ⌐Ɽ☻╩ ↑≡⁸ ╩ ≤⇔⌂™ │∕─╕╕ ┼ ≢⅝╢

╟℮⌐⇔╕∆⁹  
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─ │ 10 ╕≢≤⇔⁸ 10 ⅛╠ ⅛╠↔╖╩

╣╢↓≤╩ ≤⇔╕∆⁹⌂⅔⁸ ─ ─ ⌐╟╡⁸ ⅜

≤⌂╢ ⅜№╢√╘⁸ ⌂ ╩ ⇔╕∆⁹  

 

 -  ╕≢─  
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⌐ ╢ ─  

─  

≢ ═√≤⅔╡⁸ ↔╖ ─ ⌐│ ─ ╩ ⇔╕∆⁹ 

─ ─ ≤⇔≡│⁸ ⁸ ┘

─ ⅜№╡╕∆⁹⌂⅔⁸↓╣╠─℮∟⁸ ↔╖ ─ ⌐ ∫≡

│⁸ ≤ ─ │ ⌐ ≢№╢√╘⁸↓↓≢│

∂╙─≤⇔≡ ™╕∆⁹ ⌐≈™≡│⁸ ╩ ⇔

31 ⌐ ⌐ ⇔≡™╢↓≤⅜ ≢№╡⁸ ↔╖ ⌐│

≢⅝╕∑╪⁹  

╕√⁸ ⅛╠↔╖─ ⌐ ∫≡ ∆╢ ╩ ⇔⁸◄Ⱡꜟ

כ◑ ─ ─ ╩ ╢↓≤╩ ≤⇔√

⅜ ↑╠╣≡™╕∆⁹  

 

≤ ─  

 ᵑ  ─ ™  

≤ ─ ─ ⌂ ™│  - ─≤⅔╡≢∆⁹ ⌐ ─

⌐ ⅜ ≢∆⁹  

 

ה ≤ ≢◄Ⱡꜟ◑כ ─ ⅜ ⌂╡╕∆⁹  

ה ─ │⁸ ⅜ ⇔ ⇔√ ─ ┼

™╕∆⁹∕─√╘⁸ ╩ ∆╢ │⁸ ─ ─

╛ ╩ ⇔⁸ ⅝⌐ ∫≡ ∆╢ ⅜№╡╕∆⁹  

ה │⁸ ╛ ⅜≢⅝╕∑╪⅜⁸ │ ≢∆⁹  

ה ╩ ⇔≡ ╩ ⇔√ │ FIP 6⅜ ≢⅝╕∑╪⁹  

ה │↔╖ ⌐ ℮ ─ ⌐ ≢⅝╕∑╪⁹  

  

 
6 ◄Ⱡꜟ◑כ ⅜ ╛ ≢ ⇔√≤⅝⁸∕─

⌐ ─ⱪ꜠Ⱶ▪ⱶ ⅜ ∑↕╣╢ ≢∆⁹  
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 -  ≤ ─ ⌐⅔↑╢ ─  

 
  

─ ⁸

Ί

─ ⌐
╩ ∆╢⁹

─ ⌐╟╢⁹

ᵒ
ᵓ ᵓ
ᵔ

─ ─ ⌐╟╢⁹

╕≢─ ⅜ ╘╠╣╢⁹

≤⇔≡⁸2 ╕≢─ ⇔⅛ ╘╠
╣⌂™⁹

─ │3 ⅛╠─ │
≤⇔≡ ∆╢⁹

ᵔ
ᵕ ᵕ
ᵖ ᵖ

⁸ᵒ⅛╠ᵕ─ ⅝╩ ╡ ∆⁹ ⁸ │ ─╖ ∆╢⁹

⅝

⁸ ⁸ ─ ≢
│ ⌐ ╢ ─ ─

⌐ ∆╢ 26 2 ┘
17 1 ─ ⌐ ≠ↄ ╩

∆╢⁹

ᵓ ┘ᵔ │⁸

≤ β ─ ≢ ∆╢⁹

ᵑ ─ ᵑ ─
ᵒ

⁸ │ ≢⌂↑╣┌⌂
╠⌂™⁹

⌐ ∆╢ ⌐ ⇔√ │ ≤⌂╠
⌂™⁹

⁸ ─ │ ╘╠╣
⌂™⁹ ╩ ╗

10 10

┼─
⅛╠ ┼─ │ ⅜

≢№╢⁹

─ ⁸ ⁸ ─ ≢ ╘╢⁹ ⁸ ⁸ ─ ≢ ╘╢⁹

─ ⅜ ⇔⁸ ─ ╩ √℮
ⅎ≢ ⌐ ∆╢⁹

⅜ ⇔⁸ ┘ ─
⌐ ∆╢ ╩ √℮ⅎ≢ ⌐

∆╢⁹
─

●▬♪

⅜ ⇔ ⅜ ─ ⁸ ⌐
∆╢⁹

⅜ ⇔ ⅜ ─ ⁸ ⌐
∆╢⁹

⅜ ╩ ─ ⁸ ⌐ ∆
╢⁹

⅜ ╩ ⇔√ ─
╩ ─ ⁸ ⌐ ∆╢⁹

FIT β ─ ≢№╢⁹ ≢№╢⁹

β ─ │ ⅜ ⇔√ ≤⌂╢⁹
β FIT │2022 ⅛╠FIP ≤⌂╢⁹

─
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 ᵒ  ─ ─ ─ ™  

↔╖ ⌐ ╢ ↔≤─ ─ ™│  - ─≤⅔╡≢∆⁹  

 

 -  ≤ ─ ─ ™  

 

 

∆╢  

≤ ╩ ∆╢≤⁸ ┘ ─

≢ ─ ⅜ ≢∆⅜⁸ ─ ⅜ ≤⌂╠

⌂™↓≤⁸FIP ╩ ∆╢↓≤⅜≢⅝⌂™↓≤⌂≥─♦ⱷꜞ♇♩⅜№╡╕∆⁹

⌐⅔™≡│ ≢╙ ⅜ ≢№╡⁸ ↔╖ ─ ─

╖⌂╠∏ ⌐⅔↑╢ ⌐╙ ⌂ ╩ ⇔╕∆⁹  

  

1/2 1/3 1/2 1/3

╣
↔╖Ⱨ♇♩⁸↔╖◒꜠כfi⁸

₃ ₃ ↔╖─ ⁸ ⌐╟╢

β ↔╖ ⱱ♇Ɽ⁸ ∂╪ ⁸
⁸

₃ ₃ ┘ ─

●☻
Ⱳ▬ꜝ ⁸Ⱳ▬ꜝ ⱳfiⱪ⁸

⁸ ⱳfiⱪ⁸
⁸ ┘ ∆╢

₃ ₃
Ⱳ▬ꜝ─

◄◖ⱡⱴ▬◙─
ⱦfiכ♃

●☻
∂╪ ⁸ ●☻ ⁸

NOx ⁸♄▬○◐◦fi ₃β ₃β ─

┘ ∆╢ ₃ ₃ ─ⱦfiכ♃
┘ ₃ ₃ ⁸ ה

⁸ ⁸
⁸ ⌂ ⌐ ╢

₃ ₃
⌂ ─

●☻ ─
₃ ₃

⁸ ₃ ₃
Ⱨ♇♩⁸ ₃ ₃

הꜟ♃ⱷה◓ꜝ☻
╒⅛ ⁸☻

הꜟ♃ⱷה◓ꜝ
₃ ₃

⁸ⱳfiⱪ ₃ ₃
RO 

₃ ₃
─ ↑ ╣⌐ ⌂ ⌐

╢

⁸ⱳfiⱪ ₃β ₃β

₃β ₃β
─ ↑ ╣⌐ ⌂ ⌐

╢

RO 
₃β ₃β ≢╙ ⅜

⁸
⌐ ╢

1 → ⌂
₃ ₃

∕─ ₃ ₃

⌂ ⌐
╢

₃ ₃
⌐╟╢ ≢─

∕─ ₃ ₃
₃ ₃

⌐ ℮ ⌐ ╢ ₃ ₃
∕─ ₃ ₃

β ●☻ ─ ⁸ ≤ ╖⅛ⅎ╢╙─≤∆╢⁹
β ⌐╟╢ ●☻ │ ≤∆╢⁹
β ⌐╟╢ ●☻ ⅛╠─ ⌐ ╢ │ ≤∆╢⁹

β ╡≈┬⇔│⁸ ≤ ≢ ⅜ ™ ─
◄Ⱡꜟ◑כ ⱴ♬ꜙ▪ꜟ

√∞⇔⁸β ⁸β ⌐≈™≡│ 31 ⌐⁸ ⌐ ∆╢ ╩ ⇔≡™╢ │↓─ ╡≢│

⌂ ─ ◄Ⱡꜟ◑כ ─√╘─
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─  
─  

─ │⁸  - ─≤⅔╡≢∆⁹ ╩ ∆╢ ⁸

⁸ ┘ ≢ ℮↓≤≤⇔╕∆⁹ │

↔╖ ─ ≤⇔≡ ↕╣╢ ≢№╡⁸ ─

⌐ ⇔≡ 90 ⁸ ─ ⌐ ⇔≡ 75 ∆╢↓≤⅜ ≢∆⁹ 

│ ╩ ≤⇔╕∆⅜⁸↓╣╠─ │ ↕╣╢↓≤⅜№╢√╘⁸

─ ╩ ⇔≡™ↄ ⅜№╡╕∆⁹  

 

 -  ─  

 

 

↔╖ ─ ≤  

↔╖ ─ ≤ │⁸  - ┘  - ─≤⅔╡≢

∆⁹ │ ╖≢ 275 ≢∆⁹  

 

 -  ≤ ─ ╖  

 

 

 -  ─ ≤ ─ ╖  

 

ᵓ

ᵒ─
×1/2

ᵒ─
×1/3

ᵑ

ᵒ ᵗ

ᵒ-ᵓ × 90
[ 75 ]

[ 15 ]

ᵔ ᵖ

ᵘ

ᵗ-ᵖ

ᵕ

ᵒ-ᵓ-
ᵔ

30
50

ᵗ× 75
[ 75 ]

27,530,000 6,727,070 17,564,900 3,238,030

↔╖ 21,910,000 5,147,120 13,935,000 2,827,880

ⱴ♥ꜞ▪ꜟꜞ◘▬
◒ꜟ

5,620,000 1,579,950 3,629,900 410,150

↔╖

27,530,000 6,727,070 13,070,400 1,775,130 4,494,500 1,462,900

↔╖ 21,910,000 5,147,120 9,644,900 1,393,580 4,290,100 1,434,300

ⱴ♥ꜞ▪ꜟꜞ◘▬

◒ꜟ
5,620,000 1,579,950 3,425,500 381,550 204,400 28,600

↔╖
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 5 3  

   

    

     ₔ361- 0052  

     2 5  

       048 577 8106 
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