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1 │∂╘⌐ 

ⱴ♬ꜙ▪ꜟ│⁸☼כ◙כꜚ ⌐№╢ 13mɫ ☻Ɑכ☻♅ꜗfiⱣ ₈ ₉    

≤ ℮ ╩ ⇔≡ ╩ ⁸⌐◙כꜚ℮ ⌂ ╩ ∆╢╙─≢∆⁹ 

│⁸ ╩ ⌐ ⌐ ╡ ⇔⁸ ─ ─ ⁸ ─ ╩  

℮√╘─₈ ₉⌐ ↕╣╢╙─≢∆⁹ 

⌐⅔↑╢ │⁸ ⌂╙─≤⇔≡ ⁸ ┘ ⌂ ⅜№╡╕∆⁹  

≢№╢ ⅛╠ 36,000 km ─ ≢│⁸∕╣∙╣ 10
ĭ11 

Pa ─ ⁸ ─         

≤⇔≡─ 3 K ─ ⁸ ─ 2 ─ 1.4 kW/m2─ ≤⌂╡╕∆⁹ 

⇔⅛⇔⁸↓╣╠─ ╩∕─╕╕ ≢ ∆╢─│ ⌐ ≢№╢√╘⁸ ─♅ꜗfiⱣ

│ 10
ĭ3 

Pa ⁸ ◦ꜙꜝ►♪ │ 100 K ⁸ │◐☿ⱡfi

ꜝfiⱪ⌐╟╢ 1.8 kW/m2 ╩ ™≡™╕∆⁹ 

∫≡⁸ ─ ╩ ⌐╟∫≡ ⌐ ↕∑√ │ ╕∑╪⅜⁸  

⌐⅔™≡ ─ ╩ ℮ ⌐╟╡⁸ ⌐⅔↑╢ ╩ ⌐ ⇔⁸    

─ ⌐≈™≡ ╩ ∆╢ ⅜ ╕∆⁹ 

 

2  

2.1 ◦☻♥ⱶ  

│⁸ᵑ☻♥fi꜠☻ ─ ╩ ≤∆╢ ⁸ᵒ ┘   

⇔ ≤ ⅛╠ ╢ ⁸ɔ LN 2 ≢ 100 K ⌐ ∆╢◦ꜙꜝ►♪≤ He

≢ ∆╢◒ꜝ▬○ⱤⱠꜟ ⅛╠ ╢ ⁸ᵔ ┼─ ◄Ⱡꜟ◑כ ─ ╩

♃כ꜠ꜙⱵ◦ꜝכ♁─╘√╢∆ ⁸ ┘ᵕ ⁸ᵖ ╩ ⇔♅ꜗfiⱣ ┼ ∆╢√

╘─ ⁸ᵗ☻Ɑכ☻♅ꜗfiⱣ ─ ה ╩ ℮ ⁸ᵘ ─

╩ ה ∆╢ ♃כ♦ ⁸ᵙ∕─ ─ ⅛╠ ↕╣╕∆⁹ 

2-1⁸2-2⁸2-3⌐∕╣∙╣ 13mɫ☻Ɑכ☻♅ꜗfiⱣ ─ ⁸◦☻♥ⱶ ⁸ ┘◦☻♥ⱶ

╩ ⇔╕∆⁹ 
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2-2 13mɫ☻Ɑכ☻♅ꜗfiⱣ ◦☻♥ⱶ
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2-3 13mɫ☻Ɑכ☻♅ꜗfiⱣ ◦☻♥ⱶ  

1
3
m

V 
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2.2  

─ ≤ ╩ 2-1⌐ ⇔╕∆⁹ ─ ⌐≈™≡│ ⌐ ⇔╕∆⁹ 

 

2-1 13mɫ☻Ɑכ☻♅ꜗfiⱣ ≤  

    /      

1 ☻Ɑכ☻♅ꜗfiⱣ Ɫfiⱴ ♃כ꜠ꜙⱵ◦ꜝכ♁/  IR ╙  

1  13 m ×16 m  ◦ꜙꜝ►♪  

2 ◦ꜙꜝ►♪  100 K  LN 2  

3  1.3×10ĭ5 Pa  1  

4  50   

5 Ⱪꜝ♇◒☻Ɑ95 ☻כ    

6 LN 2  5  
VCR  

│⁸3-3-4  

2    ♃כ꜠ꜙⱵ◦ꜝכ♁

1 ꜝכ♁  1.8 kW/m2  

3    

1  5 kW    5  

3 kW   15  

2 kW   20  

800 W   20  

400 W   20  

80 W    75  

 

4      

1 ♥☻♩ⱨ▫◒☻♅ꜗ 2 ☺fiⱣꜟ ♁כꜝ  

TFX    500 ch  

2 IR   IR  

5 ♃כ♦      

1  
  792 ch 

♃כⱷכꜞ꜡◌  120 ch 
 

 

1 ⁸ ┘ ⅜ ↄ⁸♁כꜝ OFF ◦ꜙꜝ►♪ LN 2 ─ ≢ 

♅ꜗfiⱣ╩ ⇔√ ⁸ 30 ⌐ ⌂ ≢∆⁹ 

 

  

V 
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2.2.1  

│⁸☻♥fi꜠☻ ─ ≢ ♅ꜗfiⱣ 14 m ×17 m ⁸ ♅ꜗfiⱣ 10 m ×20 m

⅜ T ⌐ ↕╣√ ≢ Ɫfiⱴ ≤ ╪≢™╕∆⁹ ♅ꜗfiⱣ │ 13 m ×16 m      

◦ꜙꜝ►♪ ─ ╩ ⇔╕∆⁹ 

╩ ∆╢ ─◦ꜙꜝ►♪ ─ │⁸13 m ( 1.54 m ╩ ™√ )×16 m

≢∆⁹ 

W4,520 mm×H11,054 mm×D12,000 mm(IR )─ ╩ ∆╢ ⅜ ≢∆⁹ 

≤⇔≡│⁸ ♅ꜗfiⱣ ⅜ ≢№╡⁸ ☻ꜝ▬♪⇔ ≤⌂╢√╘ ─

/ ⅜ ⌐ ⅎ╕∆⁹ 

♅ꜗfiⱣ ─ ─ │⁸ / ♅ꜗfiⱣ ⌐ ₁ ╡ ↑╠╣√Ⱨꜝ♬ ⁸

⌐╟╡ ⇔≡™╕∆⁹ │⁸ ⅛╠ ╕≢ ⌐ ⇔⁸ ─  

♅ꜗfiⱣ ⌐ ⇔╕∆⁹╕√⁸ ⌐╟╡ ╙ 10 ≢∆⁹ 

 

 

2.2.2  

 │ ▪ꜟⱵ♬►ⱶ ⱨ▫fi♅ꜙכⱩ ≢ ⌐╟╡ 100 K ⌐ ↕╣

╩ ╢◦ꜙꜝ►♪≤⁸Ⱬꜞ►ⱶ●☻⌐╟╡◒ꜝ▬○ⱤⱠꜟ╩ 20 K ⌐ ⇔♅ꜗfiⱣ╩ ⌐  

∆╢√╘─◒ꜝ▬○ⱳfiⱪ⅛╠⌂╡╕∆⁹ 

╕√⁸IR◔כ☺ ≢│ ┼ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

V 
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2.2.3  

│⁸ ─ⱪ꜡☿☻◖fi♩꜡כ♥☻ꜟכ◦ꜛfi(PCS)⌐ ╘╠╣√ ⁸ ⁸

♃כ꜠ꜙⱵ◦ꜝכ♁ ─ ⱪ꜡☿☻♦כ♃╩ ⌐⁸ⱪ꜡☿☻○Ɑ꜠כ♃כ☼◖fi♁כꜟ(POC)─

♦▫☻ⱪ꜠▬(LCD)⌐╟╡☻Ɑכ☻♅ꜗfiⱣ─ ╩ ∆╢ ⅜ ╕∆ 2-5⁹ 

PCS ─CPU│ ↕╣≡⅔╡⁸ ─CPU⌐ ⅜ ⇔√ ╙⁸ ⌐ ╡ ╦╡ ╩

╕∆⁹  

 

 
 

 

 

2-5 ◦☻♥ⱶ

CPR 

PC  

PCS 

 

ה  

  

Ⱬꜞ►ⱶ  

 

♃כ꜠ꜙⱵ◦ꜝכ♁  

LAN 

LAN 

ITV⸗♬♃ ITV⸗♬♃ 

POC04 

PC  

POC01 

PC  

POC02 

PC  

POC03 

 ♃כ♦

 

  ♃ⱪꜞfiכꜝ◌

 

V 
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♃כ꜠ꜙⱵ◦ꜝכ♁ 2.2.4  

ꜝכ♁⁸│ / ⌐ ∆╢╙─≢ ⌐ ∆╢ ◄Ⱡꜟ◑כ─  

╩ ∆╢√╘─ ♃כ꜠ꜙⱵ◦ꜝכ♁⁹∆≢ ─ ╩ 2-2⌐ ⇔╕∆⁹ 

♃כ꜠ꜙⱵ◦ꜝכ♁ ─ │ ⌐≡ ™╕∆⁹ 

 

♃כ꜠ꜙⱵ◦ꜝכ♁ 2-2  

  

 30 kW ◐☿ⱡfiꜝfiⱪ 

ⱦכⱶ  6mɫ 

 β1 6m 

 1.8 kW/ m2 

ⱦכⱶ  β2 ±5   

 ±10  

ⱦכⱶ  ±1.5▐  

 ꜠fi☺ 0.02 2.8 kw/m 2 

MK -V β3 6 sec 

 

 

β1 ─ ⌐≈™≡│ 2-6╩ ⇔≡ ↕™⁹ 

β2 ⱦכⱶ─ ╩ 1.2m×1.2m ⌐ ⇔⁸ ─ ⅛╠ ╩ ⇔√ ±5

╩ √⇔╕∆⁹ⱦכⱶ │⁸ⱦכⱶ 3 ﬞ ≢ ⇔√ ╩♃כ♦ 0.5m

×0.5m ⌐ ⇔ ⇔√ ±10 ╩ √⇔╕∆⁹╟╡ ⌂ ─ ⅜ ╡√™  

│ ╕≢⅔ ™ ╦∑ ↕™⁹ 

β3 ≤ ≤─▬fi♃ⱨ▼כ☻╩ 2-6 ⌐ ⇔╕∆⁹♥☻♩ⱨ▫◒☻♅ꜗ╩    

⇔♅ꜗfiⱣ ≢ ╩ ∆╢ │⁸ ☿fi◘≤─ ⌐ ⇔≡ ↕™⁹ 
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2.2.5  

│ 13mɫ☻Ɑכ☻♅ꜗfiⱣ≢ ℮ ⌐ ∆╢╙─≢∆⁹ ┼─

⌐ ™╢ ≢№╢ IR ꜝfiⱪ⁸ⱥ⁸♃כ№╢™│ ─ ⌐ ─

╩ ∆╢√╘─ ≢∆⁹ ⌐╟╡ ⇔√ │♃כ♦ ♃כ♦ ┼ ↕╣⁸

↕╣╕∆⁹ ─ ╩ 2-3 ⌐⁸ DC ─ ╩    

2-4⌐⁸◦☻♥ⱶ ╩ 2-7⌐ ⇔╕∆⁹ 

⁸ │ ⅛╠ ↕╣╕∆⅜⁸ / ≤⇔≡

40kVA  3.3.7 ⌐ ⇔⁸ ∆╢↓≤⅜ ─ꜟⱩכ◔⁹∆╕ ⁸ │ 

◙כꜚ ⌐≡ ™╕∆⁹ 

 ⌂⅔⁸ PC⁸ ─◖fi♩꜡כꜝ PC│ ⌐ ↕╣≡™╕∆⁹ 

╕√⁸8mɫ☻Ɑכ☻♅ꜗfiⱣ6הmɫ ☻Ɑכ☻♅ꜗfiⱣ─  ╩    

13mɫ☻Ɑכ☻♅ꜗfiⱣ┼ ⇔≡ ∆╢ ⅜≢⅝╕∆⁹ ─ ⌐≈™≡│⁸8mɫ☻Ɑכ☻

♅ꜗfiⱣ6הmɫ ☻Ɑכ☻♅ꜗfiⱣ─ꜚכ◙כ☼ⱴ♬ꜙ▪ꜟ╩ ⇔≡ ↕™⁹  ╛ꜟⱩכ◔

ⱳכ◙כꜚ⁸│≡™≈⌐♩כ ≢↔ ↄ∞↕™⁹ 

 

2-3 ─  

      

 

 DC   155       

(1) 5kW-3kW -1 5kW    5  3kW    5  

(2) 3kW-2kW -1 3kW    5  2kW   10  

(3) 3kW-2kW -2 3kW    5  2kW   10  

(4) 800W-400W -1 800W  10  400W  10  

(5) 800W-400W -1 800W  10  400W  10  

(6) 80W (50 )-1 80W   50   

(7) 80W (25 )-1 80W   25   

 

(1) PC     

(2) ◖fi♁(4)    ꜟכ 

(3)  ◖fi♩꜡כꜝPC    (4) 

 5  

 1 ♃כ♦  ≡⌐Ᵽכ◘  ╩♃כ♦  

♃כ♦ ♃כ♦  ⁸ ┘TFX ⅛╠5 ≢ ♃כ♦  

 

(1) PC╟╡  

(2) PC╟╡  

(3) ON-OFF PC╟╡  

(4) PC╟╡  

ꜟ◌כ꜡ (5) ╟╡ⱴ♬ꜙ▪ꜟ≢  

 

 

 

 

 

 

 

V 
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2-4 ─  

No   
β  

    

1 5kW  PRK100-55-LMi  100V 50A 5kW 5 

2 3kW  PRK100-36-LMi  100V 36A 3.6kW 15 

3 2kW  PRK100-25-LMi  100V 25A 2.5kW 20 

4 800W  PK120-6.6-LEt  120V 6.6A 792W 20 

5 400W  PK120-3.3-LEt  120V 3.3A 396W 20 

6 80W  P4K-80M-LEt  110V 1.3A 80W 75 

β ─ ─√╘⁸ ╩ ⇔≡™╕∆⁹ 

 

 

 

 
 

2-7 ◦☻♥ⱶ  

 

 

 

  

 

V 
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2.2.6  

│⁸ ─ ╩ ⇔⁸☻Ɑכ☻♅ꜗfiⱣ ⌐ ꜝכ♁⁸≢─╙─╘√╢∆

₈♥☻♩ⱨ▫◒☻♅ꜗ₉≤ ∆╢ ≤⁸ ₈IR

₉≤ ∆╢ ⅛╠ ╡╕∆⁹ ⅛╠─ ─ │⁸♅ꜗfiⱣ≤ ⌐◦ꜙꜝ►♪

≢ ╦╣≡™╕∆⁹ 

β │♥☻♩ⱨ▫◒☻♅ꜗ≤ IR ≢ ⇔≡™╕∆⁹ 

 

(1)♥☻♩ⱨ▫◒☻♅ꜗ 

♥☻♩ⱨ▫◒☻♅ꜗ TFX │⁸ ꜝכ♁≡⇔≥ ⌐ ↕╣⁸ ─ ╩      

∆╢√╘─ ─ ┘☻Ⱨfi ╩ ⅎ╢ ─ ╩ ∆╢ ≢∆⁹ ─

│ ⁸ ┘ (4)⌐ ↕╣≡™╕∆⁹ 

╩ 2-5⌐⁸ ╩ 2-8⌐ ⇔╕∆⁹ 

 

 2-5 ♥☻♩ⱨ▫◒☻♅ꜗ   

   

  2  

  34,000 kg ╕∏  

  ⁸ 0.19 4.8 m/min  

  MAX 5, 000 kg ╩ ╗⁸ ⌐≡ 200 kgf  

   

  ☻Ⱨfi  0  10 rpm  

  ╕√│ 0.1  24/h ≢ ⅜  

   ±0.1▐  

   ĭ 90°  +90° 

   ±0.1▐  

 ☻ꜞ♇ⱪꜞfi◓  

   MAX  100V 

  ꜞfi◓   2A 96  

       5A 18  

       10A  2  

V 
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2-8 ♥☻♩ⱨ▫◒☻♅ꜗ 

 

 

TFX  

TFX │⁸ ⌐ ╡ ↑╠╣√ ⌐╟╡ ─ ╩ ℮╙─≢⁸ 

♥☻♩ⱨ▫◒☻♅ꜗ⌐ ╕╣≡™╕∆⁹500 ♅ꜗfiⱠꜟ─ ╩ 5 ≢ ⇔╕∆⁹  

│♃כ♦√⇔ ♃כ♦ ⌐≡ ∆╢ ⅜ ╕∆⁹ 

╩ 2-6⌐ ⇔╕∆⁹ 

 

2-6  TFX  

  

   500 ch 

 4ch 

 1ch 

 ĭ200 ϴ  +200 ϴ 

⌂ ─  T  

 ±1.0 ϴ 

 5  β 

♃כ♦  

ch  

 4001 4500 

 4501 4504 

 4505 

◖Ⱡ◒♃ A-J1  A-J9 

B-J1  B-J9 

ꜝ▬fi ◖Ⱡ◒♃ I8⁸I9  

 TFX PC 

 

β ─ ⌂♅▼♇◒ ⌐⁸1 ≢ ╩ ∆╢ ⅜№╡╕∆⁹ 

∕─ │◖Ⱡ◒♃ ≢ ⅜♃כ♦ ↕╣╕∆⁹ 

 

 

 

 

 

 

V 
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(2) IR  

IR │ ≤⇔≡ ⌐ ↕╣╕∆⅜⁸ ⌐ ⅜ ╕∆⁹ 

╩ 2-7⌐⁸ ╩ 2-9⌐ ⇔╕∆⁹ 

 

2-7 IR  

   

 
 9,830 kg ⅛↕ → ╩ ╗  

 
 ⁸ 0.19 4.8 m/min  

 
 MAX 30, 000 kg ╩ ╗  

 

 

 

 

2-9 IR
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♃כ♦ 2.2.7  

│⁸☻Ɑכ☻♅ꜗfiⱣ╩ ™≡ ╦╣╢ ─ ⌐⁸ ─  

♃כⱷכꜞ꜡◌⁸ │ ╩♃כ♦─╠⅛ ⁸ ┘ ∆╢ ╩ ∫≡™╕∆⁹ 

⇔≡⁸ ⁸ ⅛╠ ↕╣≡™╕∆⁹ 2-8⌐ ╩ ⇔╕∆⁹ 

≢│⁸ ⁸TFX♃כⱷכꜞ꜡◌⁸ ⁸ ⁸ ⁸

╩♃כ♦─╠⅛ ⇔ ⇔╕∆⁹ 

╕√⁸ ─◖fiⱧꜙכ♃ Ᵽכ◘ │ ─√╘⁸ ⅜ ⇔≡╙ ⌐

⅜ ╡ ♃כ♦⁸╡╦ ╩ ⇔╕∆⁹ │♃כ♦√⇔ 2 №╢ ⌐╣∙╣⧵Ᵽכ◘ ↕╣ 

╕∆⁹ 

⁸ ♃כⱷכꜞ꜡◌┘ │כ●꜡♃כ♦─ 20 №╡⁸ 960ch

╩ A/D ⁸ ⅛╠ ⇔⁸LAN ≢ ╩ ™╕∆⁹ 

 ≢│⁸ ⌐ ∆╢ ID ─ ⁸ꜞⱵ♇♩ ─ ─♃כ♦⁸ ⁸ ⌐ ╢ 

╩ ™╕∆⁹╕√⁸ ≢ ─♃כ♦√⇔ ─♃כ♦⁸ ♃כ♦⁸ ╩ ™╕∆⁹ 

 ─ ⌐ ⇔≡ ⅜ ↕╣⌂™╟℮⌐ ♃כ♦ │ ⌐ ↕╣⁸

10 ♃כ♦─ ה ⅜ ≢∆⁹ 

♃כ♦ ⌐≈™≡ ─ ╩ ↕™⁹ 

2-8    

2-10    

2-11    

3-1   ☻Ɑכ☻♅ꜗfiⱣ ◖fiⱨ▫◑ꜙ꜠כ◦ꜛfi 

3-2   ☻Ɑכ☻♅ꜗfiⱣ 2F  

3-8   ♅ꜗfiⱣ / ꜟⱩכ◔  

 

  

V 
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♃כ♦ 2-8  

  

 ᵑ  50  

ᵒ  792ch  ♃כ♦ 

♃כⱷכꜞ꜡◌  120ch  ♃כ♦

ᵓ  ±200ϴ ±1.0ϴ 

│ T ⁸CLASS1 ─╙─╩ ⇔≡™╕∆⁹ 

 

─♃כⱷכꜞ꜡◌ ◙כꜚ│ ⌐≡ ∫≡ ↕™⁹ 

ᵔ◘fiⱪꜞfi◓  1 /1 ♃כ♦  

1 /5 TFX ♃כ♦   

1 /1 ∕─  

√∞⇔⁸ ╩♃כ♦ 1 /5 ≢ ∆╢ ⁸ 

⌐ 1 ╕≢─ ≤⌂╡╕∆⁹ 

1 ≢ ∆╢ ⁸ ⅜ ╕∆⁹ 

ᵕ ⌂ ─  T  

ᵖ♦כ♃ ☻♃כ♥☻/  ◒♇▼♅♩♇Ⱶꜞה  

ה ה ה ה  

ᵗ♦כ♃  ⇔√ ♃כⱷꜞ꜡◌⁸♃כ♦ ⁸ 

╛ ≢ ∆╢    ♃כ♦

♪►ꜝꜙ◦ה ╩⸗♬♃ ⌐ ┘◓ꜝⱨ≢   

⇔╕∆⁹ 

╕√⁸ ─ ⁸TFX╛♃כ♦ ─     

╙♃כ♦ ≢∆⁹ 

ᵘ♦כ♃  Ɫכꜚ╛◒☻▫♦♪כ◙ ≢ ∆╢ ─ ⌐ 

♥◐☻♩ CSV ≢ ∆╢↓≤⅜ ≢∆⁹ 

1 USB ⱷ⸗ꜞ 

2 DVD  RAM  

│♃כ♦ Ᵽכ◘ 2 ┼ ↕╣╕∆⁹ 

ᵙⱣ♇◒▪♇ⱪ  ≤⇔≡ 2 ─ ╩Ᵽכ◘ ⇔≡™╕∆⁹ 

 

ᵚ ─●꜡♃כ♦  ⌐╟╡ ─♅▼♇◒⅜ ≢∆⁹ 

⌐╟╡⁸7.5nA ─ ⅜ ⌐ ╣╢√╘⁸ 

⌐○ⱨ☿♇♩⅜ ⅛╡╕∆⁹ 

500Ɏ─ 500×7.5=3.75ɡV ќ +0.1ϴ ( 0ϴ ) 

ᵛ  ⌐╟╡⁸ ♃כ♦─ ⁸ ⅜ ≢∆⁹ 

10  

 

V 
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PC1,2 

 

 
 Ᵽכ◘

♃כ♦ 2-10   

PC1 2 │ 2 ⌐№╡⁸ PC3 │ 1 (4)─♅ꜗfiⱣ ⌐   

№╡╕∆⁹ PC4│ 2 ⌐№╡╕∆⅜⁸ ⌐ ─√╘⌐ ™╕∆⁹ 

V 
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♃כ♦ 2-11    

 

 

 

POC

TFX

HUB

( )

VTI

( )

HUB

PC1 4

HUB

TFX PC

HUB

TFX

◖fi♁כꜟ
PC

ⱪꜞfi♃

LAN

LAN

LAN

LANLAN

LAN

LAN

LAN

LAN

RS485

LAN

PC

RS232C

GPS

GPS 2

V 
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2.2.8  

│ ─ ⅛╠ ↕╣╢ ●☻╩ ⇔ ⌐ ∆ ≢⁸  

☻◒♇Ⱳ♪ꜟכ◖ⱦfi⁸כ♃⁸ ⅛╠ ↕╣╕∆⁹ 

 
 

2.2.9  

1 ITV  

 ITV │⁸ ─ ─ ⁸ ╩ ≢ ∆╢√╘─♥꜠ⱦ◦☻♥ⱶ≢∆⁹

 ⌐ ⇔√◌ⱷꜝ≤ ⌐⅔™√⸗♬♃ ⅛╠ ↕╣╕∆⁹ 

 ╕√⁸ ◌ⱷꜝ─ │⁸ ─ ⌐≡ ⌐ ≢∆⁹ 

 

2  

    │⁸ Ɑכ☺fi◓ ☻꜠♪כ◖ꜟ♃☺♦⁸┘ ≢ ↕╣≡™╕∆⁹ 

─ ⁸ ─ ⌐⅔™≡⁸ ─ ╛ ╩ ℮ 

√╘⌐ ↕╣╕∆⁹ 

ה  

    ⁸Ɫfi♪☿♇♩─2 ⅛╠ ⅜ ≢∆⁹ 

ה  

    Ɫfi♪☿♇♩≢5 ╩ ⇔⁸ ─♅ꜗfiⱠꜟ⌐≡ ⅜ ≢∆⁹ 

ה  

    ─ ⌐│⁸ ≤ │ ─ ⇔⁸ ⅜ ≢∆⁹ 

ה  

ⱪכꜟ◓⁸≡⇔≥     ⱪכꜟ◓2 ⌐ ⇔√ ⅜≢⅝╕∆⁹ 

 

(3) ∕─  

(a) ●☻  

│⁸ ╩ ⇔⁸ ─●☻ ╩ ⇔ ∆╢╙─≢∆⁹ 

 

●☻ TRANSPECTOR H300M  

1 300 amu 

 

(b) TQCMThermoelectric Quartz Crystal Microba1anceQCMꜞ ♅כ◘  

◖fi♃ⱵⱠכ◦ꜛfi⸗♬♃  

ꜝכ꜡♩MK-10☿fi◘⁸M2000◖fi ה 2  

βTQCM╩ ⇔√™ ⌐│⁸ ⌐ ™ ╦∑≡ ™╕∆⁹☿fi◘ ─ │ 

◙כꜚ ≢ ™╕∆⁹ 

 

₄  ₅ 

TQCM ה ⌐│⁸ ╩ ∫≡ ↕™⁹╕√⁸ ™⌐│ ⇔≡ ↕™⁹ 

◘TQCM☿fi ה ─ ≤⇔≡⁸☿fi◘ ╡╩ IRⱤⱠꜟ ─ ≢ ℮≤⁸∕─  

⌐╟╡☿fi◘ ⅜ ⅜╠⌂™ ⅜№╡╕∆⁹∕─ │⁸☿fi◘─ⱥכ♩◦fi◒

╩ ∆╢ ─ ╩⇔≡ ⇔≡ ↕™⁹ 

ϴ/min 4 ה ─ ≢ ⇔≡ ↕™⁹ 

TQCM─♅ꜗfiⱣ ה ─ꜟⱩכ◔ ↕│ 18 m ≢⁸ и ─         

ⱨ▫כ◔╠⅛כꜟ☻♪כⱩꜟ⅜ ≡™╕∆⁹TQCM☿fi◘─ ╩ ∆╢ ⌐│  

⇔≡ ↕™⁹ 

╩TQCM ה ∆╢ │⁸ ꜝ▬fiA1 A34╩ ⇔⁸ ⇔≡ ↕™⁹ 
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(c) ◌꜡ꜞⱷכ♃ 

◌꜡ꜞⱷכ♃│ ─ ⌐⅔™≡⁸ ─ ⁸⸗♬♃ ┘ ╩ ≤⇔≡⁸

─ ⁸ ⅎ┌♁כꜝ◦Ⱶꜙ꜠כ♃╛ ꜝfiⱪ⅛╠ ⌐ ↕╣╢ ◄Ⱡꜟ◑╩   

∆╢ ≢∆⁹ 

0.1 kW/m2  2.0 kW/m2 

◖fi☻♃fi♃fi T  

 

β◌꜡ꜞⱷכ♃╩ ⇔√™ ⌐│⁸ ⌐ ™ ╦∑≡ ™╕∆⁹⌂⅔⁸ ⇔√   

◌꜡ꜞⱷכ♃│ ╩ ⌐ ╪≢⅛╠ ⇔≡ ↕™⁹╕√⁸ ⌐⅔↑╢ ⌐ 

≈™≡│ ╩ ─ ⁸ ⇔≡ ↕™⁹ 

 

─♃כⱷꜞ꜡◌ ה ◙כꜚ⁸│ ⌐≡ ∫≡ ↕™⁹ 

─♃כⱷꜞ꜡◌ ה ה ה ◙כꜚ│ ≢ ∫≡ ↕™⁹ 

♃כⱷꜞ꜡◌ ה ─◖Ⱡ◒♃ ⌐≈™≡│⁸ ╩ A⁸B┼⁸♦▫☻◒ ╩   

C⁸D┼ ∆╢ ╩ ⇔╕∆ ─ │⁸E⁸F⅛╠ ⌐ ⁹ 

⌂⅔⁸ ∆╢ ◙כꜚ⁸│ ≢ ⌐ ┬ ╙ ≢∆⁹ 

≥S/N─♃כⱷꜞ꜡◌√⇔ ה ch╩ ┼↔ ↕™⁹ 

♃כ♦ ה ⌐⅔↑╢◌꜡ꜞⱷכ♃ ◌꜡ꜞⱷכ♃S/N⁸◖fi♄◒♃fi☻ ⁸ 

┘♦▫☻◒ ch ─ ◙כꜚ│ ≢ ∏ ∫≡ ↕™⁹ 

─♃כⱷꜞ꜡◌ ה ╩ ∆╢ │⁸◌꜡ꜞⱷכ♃≤ ┘ ≤ ╩   

∆╢Ⱡ☺│⁸ꜚכ◙ ≢ ™╕∆⁹ 
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 ☻כ▼fi♃ⱨ▬◙כꜚ 3

3.1 ♅ꜗfiⱣ ◖fiⱨ▫◑ꜙ꜠כ◦ꜛfi 

☻Ɑכ☻♅ꜗfiⱣ ─ ─ ⌂◖fiⱨ▫◑ꜙ꜠כ◦ꜛfi╩ 3-1⌐ ⇔╕∆⁹ 

 

 

3-1 ☻Ɑכ☻♅ꜗfiⱣ ◖fiⱨ▫◑ꜙ꜠כ◦ꜛfi 



 

22 

 

3.2  

☻Ɑכ☻♅ꜗfiⱣ 2F ⌐│⁸♅ꜗfiⱣ ⁸ ⁸ ♃כ♦ ⁸    

∕╣∙╣─ ה ⅜ ↕╣≡™╕∆⁹ 

↕╣√ │⁸ ♃כ♦ ≢ ∆╢ ⅜ ◙כꜚ√╕⁸ ≢ ℮    

⁸ ─ ⅜ ≢ ≢∆⁹ 

3-2⌐ ─ ─ ╩ ⇔╕∆⁹ 

 

 
 

 

3-2 ☻Ɑכ☻♅ꜗfiⱣ 2F

V 
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3.3 ▬fi♃ⱨ▼כ☻ 

3.3.1  

⁸ ─▬fi♃ⱨ▼⁸│≡™≈⌐☻כ ─ ╩ ⇔≡ ↕™⁹ 

fiⱣꜗ♅3-3⁸3-4 ה  

─ ⌐│⁸ ≤─▬fi♃ⱨ▼כ☻─√╘⌐ⱨꜝfi☺ ⱡ☼ꜟ⅜№╡╕∆⁹  

⌐ ≢ ⇔≡™╢ⱡ☼ꜟ ◙כꜚ⁸│ ≢ ≢∆⁹ ⌐ ♅ꜗfiⱣ     

♅ꜗfiⱣ ⌐│⁸ ≤⇔≡ ⁸ ⁸ ⁸ ─ⱨꜝfi☺⅜№╡╕∆⁹ 

≢ ⇔≡™╢ ─╙─⅜ ≤⌂∫√ │⁸ ⌐ ∂√  

ⱨꜝfi☺╩ꜚכ◙ ≢ ™╕∆⁹╕√⁸ⱨꜝfi☺╩ ⇔√ │⁸ ─ Oꜞfi◓╩   

⇔≡ ↕™⁹ 

♩כⱳכꜙⱦ 3-5 ה  

⁸♅ꜗfiⱣ ─ ⅜ ╢ ⅝ ≢∆⁹ 

  3-6 ה

♅ꜗfiⱣ ≢ ⅜ ╩ ℮√╘─ ≢∆⁹ │ ╛

│ ╩ ⇔╕∆⁹ 

─ │1,470 N/ 150 kgf/ ≢∆⁹ 

fiⱣꜗ♅ 3-7 ה Ɫכ♪ⱳכ♩ 

─ ─ ╡ → Ɫכ♪ⱳכ♩≤⇔≡ ≢∆⁹ 

ἑ A-a⁸B-bהc⁸C-bהc⁸D-bהc⁸E-aהbהc⁸F-b ─ │ 44,100N/1           

4,500 kgf/1 ≢∆⁹ 

ừ B-a⁸C-a⁸D-a │○ⱨ☿♇♩ Ⱳꜟ♩⅜ ╡ ↑≡№╡⁸ │ 14,700N/1

1,500kgf/1 ≢∆⁹ 

○ⱨ☿♇♩ Ⱳꜟ♩─ │ ╘ ⌂─≢⁸B-a⁸C-a⁸D-a─Ɫכ♪ⱳכ♩⌐ ╩  

╡ ↑╢ │⁸ ╘ ⌐♩ꜟ◒╩⅛↑⌂™╟℮ ⇔≡ ↕™⁹ 

Ɫכ♪ⱳכ♩⌐▪◒☿☻∆╢ │⁸ 1 ╕√│ 2 ⅜ ≢∆⁹    

⌐│ ⅜ ≢∆─≢⁸ ⌐ ⌐ ⇔ ⇔≡ ↕™⁹ 

 
 

3-3 ♅ꜗfiⱣ  
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3-4 ♅ꜗfiⱣ  
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3-5 ⱦꜙכⱳכ♩  
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* ☻▬♇♅─ ╩ 3-18⁸ 4-6⌐ ∆⁹ 

3-6  

*
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3-7 ♅ꜗfiⱣ Ɫכ♪ⱳכ♩ 

b 

a⁸c 
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ה 3.3.2 ה  

♅ꜗfiⱣ ─ ♅▼♇◒▪►♩ ꜟⱩכ◔─≥ ⁸◖Ⱡ◒♃ ⌐│  

╩ ─ ⁸∕╣∙╣─ ⌐ ∂≡ ⇔≡ ↕™⁹ 

/ ה ◙כꜚ  3-1  

⌂⅔⁸ ⌐≈™≡│⁸ ─꜠☿ⱪ♃◒ꜟ≢№╢AFD56-16-26PN≤Ⱶ♬♅ꜙ

▪◖Ⱡ◒♃SMPW-T-M╩ ⌂ Ⱳ♇◒☻ ╩⁸13mɫ☻Ɑכ☻

♅ꜗfiⱣ⁸8mɫ☻Ɑכ☻♅ꜗfiⱣ⁸6mɫ ☻Ɑכ☻♅ꜗfiⱣ─3♅ꜗfiⱣ ≢ 8

⇔≡™╕∆⁹ 

Ⱳ♇◒☻│1 №√╡120 ch≢∆─≢⁸ 960 ch⇔≡⅔╡⁸ ≢

≢∆⅜⁸JAXAⱪ꜡☺▼◒♩ ≢⁸⅛≈ ≤⌂∫≡⅔╡╕∆─≢⁸ ⌐╟∫

≡│ ⇔ ∑⌂™ ⅜№╡╕∆⁹ 

 

 

 

 

 

 

 

 

fiⱣꜗ♅ ה ꜟⱩכ◔/ 3-8  

fi▬ꜝ ה 1A ┘ ꜝ▬fi 5A 3-9  

fi▬ꜝ ה 10A 3-10 

fi▬ꜝ ה 50A 3-11 

◘fi☿ ה ♃☻Ⱶכ◘ ☿fi◘ 3-12 

C ה C 3-13 

♃כⱷꜞ꜡◌ ה 3-14 

fi▬ꜝ ה 50A M◖Ⱡ◒♃ 3-15 

ꜟⱩכ◔ ה 3-16  

I⁸II ה 3-17  

 I⁸II⁸III3-18⁸19 ה

I⁸II ה 3-20⁸21  

₡ ₢ 

(1) 3- 8₈ ♅ꜗfiⱣ / ꜟⱩכ◔ ₉ ─ ≢ ⇔√◖Ⱡ◒♃ │♅ꜗfiⱣ─

≤⇔≡ ↕╣≡™╕∆─≢⁸ ≢∆⁹ 

⇔⁸ ♁◔♇♩◖fi♃◒♩│ ♃▬ⱪ─ ◙כꜚ⁸≢─∆≢ ≢ ™╕∆⁹ 

(2) ♅ꜗfiⱣ ◖Ⱡ◒♃≤◌꜡ꜞⱷכ♃ ◖Ⱡ◒♃│ ⅜ ⌂╡╕∆⅜⁸◖fi♃◒♩│ 

≥∟╠╙ Ί◖fi☻♃fi♃fi C.C ≢∆⁹ 

(3) │ ⱨꜝfi☺╙ ╘ ◙כꜚ ≢ ™╕∆⁹ 

(4) ─ ◙כꜚ│─╙⌂ ≢ ™╕∆⁹ 

│ꜟⱩכ◔ (5) ⱨꜝfi☺╩♅ꜗfiⱣ ⌐ ⇔≡™╕∆⁹ 

(6) │⁸ ⌐│♪▬♠▼ ꜠☿ⱪ♃◒ꜟ╩ ⇔⁸ ⌐│

JAE ꜠☿ⱪ♃◒ꜟ╩ ⇔≡™╕∆⁹ ꜠☿ⱪ♃◒ꜟ≢│ ┘◖fi♃◒♩─ ⅜ ⌂╢

√╘ ─ ⌐ ™╕∆⁹ 

V 



 

29 

(7) JAE─ J- QⱭ▪│⁸♪▬♠▼─ J-
ה
CⱭ▪≤ ↕╣≡™╕∆⁹ 

(8) ♪▬♠▼ K- R⁸J-
ה
CⱭ▪│⁸Ⱨfi ⅜ ╣≡™╕∆─≢ ⌐ ⇔≡ ↕™⁹ 

(9) │⁸ ⌐ ╩ ⇔√ ≢ ─ ◖fiⱨ▫◑ꜙ꜠כ  

◦ꜛfi╩ ∆╢√╘─╙─≢∆⁹ ≤ ─ ∑╩ ⇔√  
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3-1 / ◙כꜚ  

Ї      
   

 

 

 

 

 
 

 
      

        

1 A1A34 
 

 
1A 

DC 

100V 170
 34 MS3106B18-1S* MS3102A18-1P* и  MS3102A18-1P MS3106B18-1S 

1.  

ᵑMS :  פֿ

 MS3106B32-17│ פֿ  

ᵒMS C.C  

 :  פֿ

 : NASDANM-101-938 1CU 

    NASDANM-101-938 2CO 

ᵓAFD :  פֿ

ᵔAFD  

 :  פֿ

 :0603-34-2039CU  

    105372CO  

ᵕSMA:/  

ᵖ : AMP 

 

2.  * │ ⅜ 

3 ─ ⌐≈™≡│ 

3-15  

4. │ ⅜ 

 ⅜ 

 ⇔⁸ │ ─ ≢∆ 

 │ ╩  

5. │≢  

⇔≡ ↕™  

6. │ ⌐  

2 B1B38  5A 
DC 

120V 
190 38 MS3106B18-1S* MS3102A18-1P* з  MS3102A18-1P MS3106B18-1S 

3 C1C26  10A 
DC 
120V 

100 26 MS3106B22-23S* MS3102A22-23P* з  MS3102A22-23P MS3106B22-23S 

4 D1D5  50A 
DC 
100V 1O

 5 MS3106B32-17S* MS3102A32-17P* з  MS3102A32-17P MS3106B32-17S 

5 E1E66  C C 792 66 AFD56-16-26SN AFD56-16-26PN и 
 
MS3102A24-28P* MS3106B24-28S* 

6 F1F10  C C 120 10 MS3106B24-28S* MS3102A24-28P* и MS3102A24-28P* MS3106B24-28S* 

7 G1G5  
 

 
50 5 MS3106B24-28S* MS3102A24-28P* и  MS3102A24-28P MS3106B24-28S 

8 H1H50 
 

 
SMA 

50
 50    

SMA 

50  
  

9 M1M15  50A 
DC 

100V 30
 15 MS3106B32-17S* MS3102A32-17P* й   ┼  

10 

AJ1 

AJ9 

BJ1 

BJ9 

 

( ) 
C.C 500 

  
 

 

 < > <TFX > 

 

4 AFD56-24-61SN AFD56-24-61PN 
 

4 AFD56-24-61SX AFD56-24-61PX 

4 AFD56-24-61SY AFD56-24-61PY 
 

4 AFD56-24-61SZ AFD56-24-61PZ 

2 AFD56-24-61SW AFD56-24-61PW  

11 S1 
 

/  

2A 100V 
96

 

1 
< > 

202799-2 
< > 

202800-2 
 

  

B1B122A⁸5A  

C110A ┼  

5A 100V 
18

 

10A 100V 2  

≢B39⁸40│Mk-л ה ⁹ 

ꜝכ♁ ה ─ B37B40│ ≢ ⁹ 

E67 ה E70│ TFX⁸IR ≢ ⁹  

B1ה B12(114 ) C1(2 )│ TFX S1 ≤ ↕╣╕∆⁹ 

C◖Ⱡ◒♃(2ה )│ ─√╘⌐ ⇔╕∆( ┼ )⁹ 
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3-8 ♅ꜗfiⱣ / ꜟⱩכ◔  

 

(1A)

(5A)
B

1 38

A

1 34

C

1 26

E

1 68

D

1 5

F

1 10

G

1 5

M

1 15

(10A)

(50A)

(C,C)

(C,C)

( / )

(50A)

AFD56-16-SN

MS3106B24-28P

B

A

C

E

D

F

G

MS3106B24-28S

MS3102A18-1P

MS3102A18-1P

MS3102A22-23P

MS3102A22-22P

MS3102A32-17P

MS3102A24-28P

MS3102A24-28P

MS3102A24-28P

C1 C6

B1 B21

D1 D5

M1 M15

E1 E68

F1 F10

340

380

200

20

816

120

50

60

(SMA) C/O

C/O

C/O

50

No54,3 5
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3-9 ꜝ▬fi 1A ┘ ꜝ▬fi 5A  

 

 

◖Ⱡ◒♃─ ⅛╠ √  
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3-10 ꜝ▬fi 10A  

 

◖Ⱡ◒♃─ ⅛╠ √  
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3-11 ꜝ▬fi 50A  

 

 

◖Ⱡ◒♃─ ⅛╠ √  
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3-12 ☿fi◘ ♃☻Ⱶכ◘ ☿fi◘  

 

◖Ⱡ◒♃─ ⅛╠ √  
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3-13 C C  

 

◖Ⱡ◒♃─ ⅛╠ √  
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3-14 ◌꜡ꜞⱷכ♃ C C  

 

 

 

 




















































































































































