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│ ─ ⌐⅔™≡ ≢№╢⁹

⌐⅔™≡⁸◖ⱴכ◦ꜗꜟ ≢№∫≡╙ ≢

№∫≡╙⁸ ╩ ⌐∆╢√╘⁸╒≤╪≥─

◦☻♥ⱶ⌐≡ ⅜ ↕╣≡™╢⁹

⁸ ╩ ╠∆√╘⌐ ₁⌂ ─

⅜ ↕╣≡™╢⅜⁸∕╣╠ ≡─ │∕╣∙

╣ ╛ ╩ ∟ ╦∑≡™╢⁹⇔√⅜∫≡⁸

⌐≈™≡ ╛ ∞↑≢⌂ↄ⁸

⌐ ∆╢™╤™╤⌂ ⌐≈™≡ ∆

╢↓≤⅜⁸ ⌐ ⌂↓≤≢№╢⁹

│ ╛ ╘∆ ⌐⅔™≡ ≢

№╢⁹ │⁸ⱥ♩≤│ ⌂∫√ ☻Ɑ◒♩ꜟ─

꜠fi☺ ⌂╢ ─ ⌐ ⇔⁸ ☻Ɑ◒♩ꜟ

─ ∂ ─ ⅎ ╙ⱥ♩≤│ ⌂╢↓≤⅜

⅛∫≡™╢⁹ⱥ♩│⅔╟∕ 400 750nm ─

─ ⌐ ⇔ 1 ⁸ │ 400 750nm

─ ─ ⌐ ⅎ⁸UV-A A ─ 315

400nm ─ ╙ ╢↓≤⅜≢⅝╢ 2

⁹↕╠⌐⁸ │⅔╟∕ 480nm ≤ 630nm №

√╡─ ⌐ ─Ⱨכ◒⅜ №╡⁸

≤ ─☻Ɑ◒♩ꜟ ™ ≤ ™ ⌐ ∆╢

─ ™⅜⁸ⱥ♩╟╡ ™⁹

No.140
28 6 16

2. ─ ─☻Ɑ◒♩ꜟ
⅜ ⅎ╢ ─

1.ⱥ♩─ ─☻Ɑ◒♩ꜟ
ⱥ♩⅜ ⅎ╢ ─

ṇ

⌐⅔↑╢ ⌐≈™≡
─√╘─ LED ≤∕─ ─ ─ ⅝
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lux Clux
─ lux │≥─ ≢╙ ∆╢↓≤

⅜≢⅝╢⅜⁸ CIE ─

⌐ ∆╢ │⁸ⱥ♩─ ─Ⱨכ◒≢№╢ 550

560nm ─ ⌐ ↕╣≡™╢⁹≈╕╡⁸

─ ─ │ⱥ♩⅜ ∂╢ ⌐

╦∑≡ ╠╣√╙─≢№╢⁹⇔⅛⇔⁸ ⌐│ 3 ≈

─ ☻Ɑ◒♩ꜟ─Ⱨ⁸╘√╢№⅜◒כⱥ♩≤

│ ⅎ ⅜ ⌂╢⁹∕─ ⅎ ╩ ╦⇔√╙─╩

Clux ≤™™⁸Clux ╩ ∆╢⌐│⁸ ─

Ⱨכ◒╩ ⇔√ ─ ⅜ ⌐⌂╢⁹

∕⇔≡⁸ ≤∕─☻Ɑ◒♩ꜟ⌐╟∫≡│⁸Clux

│ lux ╟╡ 50%╕≢ ↄ⌂╢↓≤⅜№╢⁹

lux ≤ Clux ≤─ ™╩ ∆╢≤⁸ │╟

╡ ⌂ ╩ ≢⅝⁸ ─ ─

≢│ ⅜№╢≤™℮↓≤⅜╦⅛╢⁹⇔√

⅜∫≡⁸ ─ ─ ⌐╟╢

│⁸ ─ ─ ⌐│⌂╡ ╢⅜⁸lux≤Clux

⌐⅔™≡ ⌐ ™⅜№╢↓≤╩ ⇔≡⅔ↄ

⅜№╢⁹

│⁸ ─ ─ ╩ ⇔≡∞↑≢

⌂ↄ⁸ ─ ≤ ⌐№╢ ⌂

─ ╩ ⇔≡ ╩ ∆╢↓≤⅜≢⅝

╢⁹↓╣╠⌐╟╢ ┼─ ⌐╟∫≡⁸ ─ 1

─ⱱꜟ⸗fiꜞ☼ⱶ╛ ꜞ☼ⱶ⅜ ↕╣≡™

╢⁹

╕√⁸ⱥ♩│ ≢⁸ ⁸ ⁸ ╩

∆╢ ╩ ∫≡™╢⅜⁸ │

⁸ ⁸ ⁸ ≢№╡⁸↕╠⌐⁸

↓╣│ ↄ╙─⌐ ∆╢ ╛

─ ≤ ⇔≡™╢≤ ╦╣≡™╢ ╩

∫≡™╢⁹*1

│⁸ ─ ⌐╟∫≡ ⅜ ⌂╢↓≤⅜

╠╣≡™╢⁹ ╛ ╩ ∆╢√╘⌐│

─ │ ≢№╡⁸ ─ ⌐ ⌐ ↕

╣√ │⁸ ⁸ ⁸ ─ ⌐ ↕╣√◓ꜟ

╡╟ⱪכ ™ ╩ ∆⁹ ─ ⅔╟∕

650nm ─ │ ╩ ∆╢↓≤⅜≢⅝⁸

⌂ ╩ ∆╢√╘⁸ ⁸ ⁸

3.ⱥ♩≤ ─ ─ ⱥ♩≤ ─ ⅎ╢ ─ ⅜ⱥ♩⁸ ⅜
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⁸ ─ ≤ ═≡ 4 50 ⁸ ⌐

≤ ⌐ ∆╢*2⁹∟⌂╖⌐⁸

│⁸ ⌐ ⌂ⱱꜟ⸗fi─ ╩ ∆

╢√╘⌐ ⌂ ≢№╢⁹

│ ⁸ ─ ↕⁸☻Ɑ◒♩ꜟ ─

⌐╟∫≡ ╩ ↑╢⁹ │⁸ ₁⌂

⌐כꜘ▬꜠╢№⌐ ⇔≡⁸ ╘∆ ⁸ ⁸

⁸ ╩ ∆╢√╘─ ⇔≥ꜟכ♠

≡ ∆╢↓≤⅜≢⅝╢⁹

─ ⁸≡⇔≥ꜟכꜟ⌂ │

╩ ╠∆⅛ ⌐⁸ │ ╩

╛∆⅛ ⌐∆╢⁹ ╩ ╛∆

↓≤⁹ │ ⌂ↄ≤╙ 1 ─ │ ⱱ

ꜟ⸗fi─ ⌐ ⅜№╢⁹ ╩ ⌐∆╢

√╘─ ⌂ │ 16 ≢№╡⁸Ⱨכ

◒ ─ ╩ ↑╢√╘⌐⁸30 35 №√╡

≢ ╩ 16 ⌐ ↕∑╢↓≤⅜ ≢

№╢⁹

│⁸ ⅛╠ ∑╠╣╢ ─ ⌐≈™≡

∆╢↓≤⌐╟╡⁸ ⌐≤∫≡ ⁸ ⁸

─ ⅜ ⌐⌂∫≡™╢ ╩ ⇔╛∆

ↄ⌂╢⁹ ⌐ ─ │◔ꜟⱦfi K ≢

↕╣╢⅜⁸↓─ │ ─ ≤ ⌐ ⌂

⁸ ⁸ ─☻Ɑ◒♩ꜟ⌐ ∆╢Ⱨכ◒─

╩ ⇔≡™⌂™⁹

Ⱪ꜡▬ꜝכ─ ≢│⁸ ≤ ─ LED

│ ╩ ∆╢↓≤⅜ ╠⅛⌐⌂∫≡™╢*3⁹

כꜘ▬꜠ ─ ≢│⁸╙∫≤ ↄ─♦כ♃

⅜ ≢│№╢⅜⁸ ≤ ─☻Ɑ◒♩ꜟ─

⅜╟╡ ™ LED ≢│⁸ ≤ ═≡

≤ ⅜ ™≤∆╢ ⅜№╢ Settar⁸

╠⅛♃כ♦ ⁹ ⌐⁸ ╘∆│ №╢™│

─ ≢ ⇔≡╙ ™⅜⁸ │⁸

☻Ɑ◒♩ꜟ 2700 3000K ⅜ ⌐№╢╙─╩

∆╢═⅝≢№╢*4⁹

◔ꜟⱦfi╛ ☻Ɑ◒♩ꜟ─ ⌐ ∆

╢ │⁸ ⁸ ⱷכ◌כ⅛╠ ∆╢

↓≤⅜≢⅝╢⁹

lux⁸Clux ≢ ↕╣╢ ╙╕√⁸ ⌐≤

∫≡ ≢№╢⁹ ⌐⁸5 lux ─ ≢│

╛ ╩ ∆╢⌐│ ∆⅞⁸ ⌐ ╢∆⅞

╢ 50 lux ≢│⁸ ⌐⌂∫√╡

⌂ ╩≤∫√╡∆╢↓≤⅜№╢⁹ ⌐⅔

↑╢ ⌂ │⁸ ─ 2 3 ╩ 30

50 lux ≢ ∆℮⇔⁸∕─ 14 ╕≢ 10 15

lux ⌐ ∆╢⁹∕⇔≡⁸ ─ 2 ⅛

╠ ₁⌐ ╩ →⁸ ≤ ∂꜠ⱬꜟ⌐ ╦

∑╢⁹ ≢│⁸ ♩ꜝⱨ─ ≢ 30 lux

╩ ≈↓≤⅜ ╕⇔™⁹

─ ⌐⅔™≡⁸ ╩ ⌐ ∆

╢↓≤│ ⇔™ ⅜№╢⁹ ⱬꜟ♩─№╢

─כ♬꜡◖╛☺כ◔ ⌐≡⁸ ╩

∆╢⌐│⁸ ─ ≢ ─ ♩ꜝⱨ

⌐⅔™≡⁸25cm ≥↔☺כ◔ ⌐ ∆

╢↓≤⅜ ╕⇔™⁹ ─ ╩ ⌐

∆╢√╘⌐│⁸ 30 100 ─ ─

≢ ⅜ ≤⌂╢⁹ ™ ≢│⁸

─ ─ ⁸ ꜝ▬fi⁸ ≢ ⇔⁸ ⌐⁸

─ ≢ 2 3 ∆╢⁹ ─

╩ ⌐ ∆╢√╘⌐│⁸10 50 ─

─ ≢ ∆╢↓≤⅜ ⌐⌂╢⁹

≢│⁸ ⌐ ⇔ ╗ ╩ ←√╘⌐

╩fi♥כ◌╛↑╟ ∆╢⁹↓╣╠╩ ™≡

╩ ™≢╙⁸ ─ │ ⌐ 1,000

lux ⌐⌂╢⁹
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4. ─☻Ɑ◒♩ꜟ ─

│ ─ ⌂ ⅛↕╛ ⇔↕╩

⇔⁸◔ꜟⱦfi K ≢ ↕╣╢⁹ │╙≤╙

≤ ╩ ∆╢√╘⌐ ⇔√⅜⁸∕╣

∙╣─ ─ ⌐ ╕╣≡™╢ ⌂☻Ɑ

◒♩ꜟ ─ ⅜≢⅝╢⁹⇔⅛⇔⌂⅜╠⁸

∞↑≢│ ⌂ ─Ⱨכ◒╛☻Ɑ◒

♩ꜟ─Ᵽꜝfi☻⌐≈™≡─ │⁸ ⅛╠⌂

™⁹

5. ◔ꜟⱦfi─ ꜟכ◔☻

4,000K ⁸ ─

☻Ɑ◒♩ꜟ⅜

3,500K ≢ ⁸

⁸ ─☻Ɑ◒♩ꜟ─

Ᵽꜝfi☻⅜ ╣≡™╢

3,000K ⁸ ─

☻Ɑ◒♩ꜟ⅜

≤│ ─ ≢№╢⁹ ☻Ɑ◒♩ꜟ ⅜ ─ ⌐ ⅎ╢ ⌐≈™≡

∆╢↓≤│⁸ ⌂ ╩ ∆╢ ≢ ≢№╢⁹
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≢│⁸ ↄ─ ⌂∫√ ╩ ⇔≡⅔╡⁸ ⌐ ╩ ↑╢ ⅛╠⁸ ─

─ ╩ ↑⌂™ ⌐ ╙ ╣√ ─ ╕≢ ⅜ ™⁹ ─ ™⌐╟╢ ─ ─ ╛

╩ ∆╢↓≤│⁸ ╩ ∆╢ ≢ ≢№╢⁹

Ι ⌐⅔™≡⁸ ─ │ ≢№╢⁹

Ι ⅛╠ ╕≢─ⱨꜟ☻Ɑ◒♩ꜟ─ ≢№╢⁹

Ι ─ ₁─ ╛ ↔≤─ ⌐ ∆╢

│⁸ ≤ ─ ⌐╙≤╙≤ ╦∫≡™╢╙─≢

№╢⁹

Ι ╩ ∆╢╟℮⌐ ↕╣√ │⁸◄Ⱡꜟ◑

╩♩☻◖כ ∆╢↓≤⅜≢⅝╢⁹

Ι ↑⅛╠ ⁸ ╣╕≢⁸ ⅛╠ ⁸ ─

⅛╠ ─ ⁸ ⌐ ╦╣╢⌂≥⌐╟∫≡⁸ ─ ─ ─ ≤ ⅜ ∆╢⁹

Ι ⅜ ─ ₁⌂≤↓╤⅛╠ ∫≡ↄ╢─≢⁸ │ ╩ ⇔≡ ∆╢⁹

Ι ─ │ ⌐ ═≡ ⌐ ↄ⁸ ─ ⌂ ⌐ ∆╢↓≤⅜ ⌂

⅜№╢ ⌐ ─ ⁹

Ι ╢ↄ ╣√ │ 60,000 100,000 lux ⌐⌂╡ ╢⁹

Ι ⅜ ™≤⁸ ⁸ ♠♠◐⁸◌fi♬Ᵽꜞ☼ⱶ⌂≥─ ─ ≤⌂╢ ⅜№╢⁹

INC

Ι ≢№╢⁹

Ι ╕⇔™ ☻Ɑ◒♩ꜟ⅜ ↕╣╢⁹

Ι ╣√ ≢№╢⁹

Ι ╩ ╣≡⅛╠ ⅜ ⅜╢╕≢⅜ ≢№╢⁹

Ι ™ ≢ ⇔≡╙Ɽⱨ◊כⱴfi☻⌐ ⅜⌂™⁹

Ι ⅜ ↄ ⌐ ⅜ ≢№╢⁹

Ι ≤●ꜝ☻≢ ╠╣≡⅔╡ ╣╛∆™⁹

Ι ╦╣╢◄Ⱡꜟ◑כ─ 90% ⅜ ≢│⌂ↄ ≤⇔

≡ ↕╣╢⁹

ↄ─♃▬ⱪ│ ⇔™◄Ⱡꜟ◑כ ⌐ ⇔

≡™⌂™⁹

6. ─ ─☻Ɑ◒♩ꜟ

7. ─☻Ɑ◒♩ꜟ
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CFL

Ι ◄Ⱡꜟ◑כ ⅜ ™⁹

Ι ≢№╢⁹

Ι ≤ √ ─ ⅜ ↕╣╢⁹

Ι ≤ ⁸ ─☻Ɑ◒♩ꜟ ◔ꜟⱦfi ╩

≢⅝╢⁹

Ι ◖ⱴכ◦ꜗꜟ ≤ ─≥∟╠≢╙ ⌂™↓≤

⅜ ↕╣≡™╢⁹

Ι ╩ ╪≢™╢⁹

Ι │─╙™⌂⅜כⱩ⌐◌Ᵽכꜙ♅ ⅜ ⇔™⁹

Ι ≤●ꜝ☻⅛╠ ╠╣≡⅔╡ ╣╛∆™⁹

Ι ∆╢≤ ╣╛∆ↄ⌂╢ ⅜№╡⁸ ⅜℮╕

ↄ™⅛⌂™ ⅜№╢⁹

Ι ™ ⌐ ⅎ≡╙⁸CFL │ ─ ≢ ╦╣≡™╢

⌐╟∫≡⁸ ₁⌂ ─ ─Ⱨ⁹╢№⅜◒כ

Ι ╩ ╣≡⅛╠ ─ ⌐™√╢╕≢⌐

⅛⅛╢⁹

Ι ⅜ ™≤ ⅜ ⅜╢⁹

Ι ⌐ ≈↑√╡ ∫√╡∆╢≤↓╤≢│

⅝≢№╢⁹

Ι ⌐ ╡ ╗ ≤ ╩ ∆╢√╘⌐⁸

⅜ ≢№╢⁹

LFL
│ ≤ ∞⅜⁸∕╣⌐ ⅎ ─ ⅜№╢⁹

Ι Ⱪꜝ▬♩│⁸כꜙ♅ ⱶ♥☻◦כ♬꜡◖│√╕☺כ◔ ─∆═≡─ ⌐⅔™≡⁸╟╡

⌂ ╩ ⌐∆╢⁹

Ι ╡╟⅜Ⱪכꜙ♅ ⅝ↄ≡ ⅜╟╡ ™√╘⁸ ™ ≢│ ⅜ ⌐ ⌐ ⅜╡⁸

╩ ⌂ↄ∆╢↓≤⅜≢⅝╢⁹

Ι ⇔√≤⅝⌐⁸●ꜝ☻╛ ⌂ ⅜ ↄ ╢⁹

Ι ⌐ ה ∆╢─⌐ ╡ ™⌐ↄ™⁹

8. 2700K ─☻Ɑ◒♩ꜟ

9. 5000K ─☻Ɑ◒♩ꜟ
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LED

Ι ─ⱨꜟ☻Ɑ◒♩ꜟ╩ ≢⅝╢ ─ ╩

∆╢↓≤⅜≢⅝╢ ⁹

Ι ─♩♇ⱷfi/꞉כꜟ⌐ ≢⁸ ╙ ⅜ ™

≢№╢⁹

Ι LED │ ╩ ↕⌂™─≢⁸ ╛

─№╢●ꜝ☻ ─ ≢ ╖ ≡╢↓≤⅜≢

⅝╢⁹

Ι ⌐ ⌂ ≢ ↕╣╢⁹

Ι ─ ⌐ ╩ ↕∑╢╟℮⌐ ∆╢↓≤⅜

≢⅝╢⁹

Ι ─☻Ɑ◒♩ꜟ │⁸ ∆╢ ⌐╟∫≡

∆╢↓≤⅜≢⅝╢⁹

Ι ╟╡ ⅜⇔╛∆™⁹

Ι ∆╢≤ ⅜ ┘╢ ⅜№╢⁹

Ι ⅜ ⌐ ™ ð 1 16 ≢ 10 ╕≢

50,000 60,000 ⁹

Ι ╩ ╣≡⅛╠∆←⌐Ⱨכ◒ ⌐⌂╢⁹

Ι ╩ ⌐≈↑√╡ ∫√╡∆╢ ⌐⅔™≡│

≢№╢⁹

Ι ™ ≢╙ ⌐⅔↑╢ ⅜⌂ↄ ≢№╢⁹

Ι ≢№╢⁹

Ι ⌂ ╩ ∆╢ ⅜№╡⁸ ⌂

─ ∟╠≈⅝⅜ ↓╡⁸ ⅜╟╡ ↄ⌂╢⁹

Ι LED │ ⅜№╡ ⌐ ⅜№╢ ⁸ ╩

↕∑╢√╘─ ⌂꜠fi☼⁸№╢™│ ™ ╩

╠∆√╘─ ⅜ ≢№╢⁹

Ι LED ─ ⌂ ⌐ ╦∑╢√╘⌐⁸ ╩

⅝ ∆ ⅜ ∂╢ ⅜№╢⁹

Ι ⱨ▫fi─ │⁸ ⅜ ╙∫√╡⁸ ─

╡─ ⅜ ∞∫√╡⁸ ◌Ᵽכ╩ ↑√╡∆

╢≤ ∆╢⁹

Ι ─ ⅜ ⅞≡╙ ⱷfiכꜟ⁸⅜™⌂╣⇔╙⅛™⌂╣ ⅜ ─ 70 ⌐ ∆╢⁹

⌐⁸ ∆╢ ╩ ∆╢√╘⌐│⁸ ─ lux ╩ ⌐ ∆╢≤╟™⁹

Ι ─ LED │ ≢─ ⌐⅔™≡ ⌂ ⁸☻Ɑ◒♩ꜟ⁸Ɫ⁸▪▼►♪כ╕√│

⅜⌂™ ⅜№╢⁹

10. LED ꜝ▬♩ 5000K ─☻Ɑ◒♩ꜟ

11. LED ꜝ▬♩─☻Ɑ◒♩ꜟ

12. ─☻Ɑ◒♩ꜟ╩ ⇔√
☻Ɑ◒♩ꜟ─ LED
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─ ↕│ ─ 3 ≈─ ≢ ∆╢↓≤⅜≢

⅝╢ ⁸ ⁸

│ ⅛╠ ∑╠╣√ ≢№╡⁸ꜟ

≢ⱷfiכ ↕╣╢⁹

─ │⁸ ⅛╠ ┼

∑╠╣╢ ╩ ≢ ⇔√╙─≢⁸◌fi♦ꜝ№

╢™│◐ꜗfi♪ꜟ≢ ↕╣╢⁹

│⁸ ⌐╟∫≡ ╠↕╣√ √╡

─ ≢⁸lux ≢ ↕╣╢⁹∕─ │⁸1 lux

1 ⱷfi/m2⁹↓╣│⁸כꜟ ∂ ≢╙ ⌐ ™≤

╟╡ ╢ↄ⌂╡⁸ ↄ⌂╢≤ ⅜ ⅜╢─≢ ↄ

⌂╢⁹

─ │ⱥ♩─ ⌐ ⇔√ 550

560 nm ╩ ∆╢╟℮⌐≢⅝≡™╢⁹↓╣╠─

≢│ ╛ ─ ─ ╩ ⇔≡⅔

╠∏⁸ ─ ⅎ ⅜ ⌂╢ⱥ♩≤ ≢│⁸∕─

╩ ∆╢↓≤│≢⅝⌂™⁹ │ ⅎ╢ ─

⅜ⱥ♩╟╡ ™√╘⁸ ≤ ─ ≢

╩ ∆╢↓≤⅜ ≢№╢⁹

LED ╩ ∆╢⌐│⁸ ─ ⅛

LED ─ ╩ ∆╢─⅜ ≢№╢⁹

─ │⁸ ⅜ ⅎ╢ ⌂

Clux ╩ ∆╢↓≤⅜≢⅝⁸ ⁸LED

─ │⁸ⱥ♩─ ⌐⅔↑╢ ─ ⌂☻Ɑ

◒♩ꜟ ╩ ∆╢↓≤⅜≢⅝╢⁹

│⁸↔ↄ ─ⱷכ◌כ⇔⅛ ⇔≡™⌂™

⅜⁸LED │ ⅜ ⇔≡⅔╡⁸

₁⌂≤↓╤⅛╠ ≢№╢⁹

─

10 lux
10m2

100 lux
1m2

│⁸ ⅛╠ ∑╠╣╢
≡─ ─ ≢ⱷfiכꜟ⁸╡№≢

↕╣╢⁹

⅛╠ ™≤ ╢ↄ⌂╡⁸
™≤ ↄ⌂╢⁹∕─≤⅝─ ╢
↕╩ ⇔√╙─⅜⁸ ≢№╡⁸
lux ≢ ↕╣╢

│⁸ ─ ⅛╠ √ ─ ╢↕─
™╩ ∆ ≢№╡⁸◌fi♦ꜝ≢ ↕╣╢⁹

13. ─▬ⱷכ☺

14. ─▬ⱷכ☺ 15. ⅛╠─ ─ ™⌐╟╢
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≢│⁸ ─ ⱷfiכꜟ │

─꞉♇♩ ⌐╟∫≡ ╕∫≡⅔╡⁸ⱷכ◌כ ≢

⇔≡™╢⁹ ─ ─╒≤╪≥

│⁸40⁸60⁸75⁸100 ꞉♇♩≢№╢⅜⁸ ⱷכ

│כ◌ ≤⇔≡⁸ ╛ LED ─

╢↕ ╩ ─꞉♇♩ ≢ ⇔

≡™╢↓≤⅜ ™⁹

CFL ≤ │⁸ ⌐

⌐ ╩ ∆╢─≢⁸ ╢↕─ │ ≢№╢⁹

⇔⅛⇔⌂⅜╠⁸LED │ ─ ⅜╡⅜ ≢⌂

ↄ ─ⱷfiכꜟ⁸≢─╢№⅜ │ ≤│

™ⅎ⌂™⅛╙⇔╣⌂™⁹꞉♇♩ ─╒⅛⌐ ╗

─ ⁸ ─ ☻Ɑ◒♩ꜟ⁸ ≤∆╢ ─

⌂≥╩ ∆╢═⅝≢№╢⁹

₈ ⱷfiכꜟ ₉│ ─ ⌐ ╦╠∏⁸

⅜ ∆╢ ─ ╩ ∆⁹⇔⅛⇔⌂⅜╠⁸

ↄ─ LED │ ─♪כ○▬♄⁸ ⅝⁸

⌐╟╡⁸ ─ ↕╣╢ │ 30Á 180Á

≤⌂╢⁹

ⅎ┌⁸2 ≈─ ─ ─ ⅜╡⌐

⅜№╢╙─o ™╦╝╢ LED ≤x ⌐ ∆

╢╙─o ™╦╝╢ ╛ ₓ│⁸

⅜ ∂≢№∫≡╙⁸ ─ ⌐╟∫≡

◌fi♦ꜝ ╛ lux ⅜ ⅝ↄ ⌂╢⁹

1. ≤ ⌐≈™≡

꞉♇♩ ⱷfiכꜟ

40 450

60 750 900

75 1,100 1,300

100 1,600 1,800
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LED
꜠fi☼⌐╟╢ ─

LED ⅛╠ ↕╣√ │⁸ ⌐

⅜№╡⁸꜠fi☼⌐╟╢ ⅜ ⇔™≤ ─ ⌐

⇔√ ⌐⁸ ⅜≢⅝╢↓≤⅜№╢⁹

⅜ 180Á╟╡ ⌂™╙─≢╙ ⅜ ⌐№√╢

│⁸ ⌐⌂╡ ╢⅜⁸ ╩ ╠⌂™╟℮⌐

─ ⌐│ ⇔⌂↑╣┌⌂╠⌂™⁹ ╩

╡ →╢ ⅜ ∆⅞√╡⁸ ⅜ 120Á

─ ⁸ ⌐ ─ ≤ ⅜≢⅝⁸Γ☻ⱳ

♇♩ꜝ▬♩Δ─╟℮⌐⌂∫≡⇔╕℮ 16 ⁹Γ☻

ⱳ♇♩ꜝ▬♩Δ│⁸ ─ ╡ ↑ ╛ ⌐

⇔≡ ∆╢↓≤≢ ⌐ ⅎ╢↓≤⅜

≢⅝╢⁹

⌂ │ ≢ⱶ♥☻◦☺כ◔╙≢™

╙ ⌐⌂╢⁹ ™ ≢│ ⌂ │

╩ ╡ ⇔⁸∕─ ⅜ ⌐≤∫≡─Ⱡ☻♩◄ꜞ▪

≤⌂╡⁸ ≤⇔≡⁸ ─ ⌐⌂╢⁹

─כ♬꜡◖╛☺כ◔⁸√╕ ≢│⁸ ⌂

⌐╟∫≡ ∂ ☺כ◔╙≢ ⌐ ╢↕╛⁸

∕─ ⅜ ⌂╢ ≤⌂╢⁹

LED │⁸ ╛ ─╟℮⌂ ╩№

╕╡ ⇔⌂™√╘⁸ ╛ⱳꜞ◌כⱲⱠכ♩─

⅜ ╩ ↕∑╢√╘─꜠fi☼≤⇔≡ ≢

⅝╢⁹꜠fi☼─ ⌐╟╡ ─ ⅜╟╡ ↄ⌂

∫≡™╢ ─ LED ≢№∫≡╙⁸ ◦☻

♥ⱶ─ ⁸ ⁸ ⁸ ╩ ∆╢≤⅝⌐

│⁸LED ─ ⌐ ⅜№╢↓≤╩ ⇔≡

⅔ↄ ⅜№╢⁹

╒≤╪≥─ LED ⱷ⁸│כ◌כ≥─╟℮⌂

⌐ ⇔≡╙ ≤↕╣╢ ╩ ⌐ ∆╢

√╘─ ⁸ ⱷfiכꜟ⁸↕ ╩ ∆╢◖fi

Ⱨꜙכ♃כⱪ꜡◓ꜝⱶ╩ ∫≡™╢⁹

16. ò☻ⱳ♇♩ꜝ▬♩ó ─

↓─ ⌐ ↕╣≡™╢ LED │ ⅜
∆⅞ ─ ⅜ ™ ⁸╕√ ─ ⅜
⅝∆⅞≡⅔╡⁸ ╢↕⅜ ≢⌂™⁹
↓╣╠─ │⁸ ⌐│∫⅝╡≤⇔√ ╩≈ↄ╡⁸◔
─┼☺כ ⅜ ⌐⌂╢⁹

17. ☺כ◔ ╩ ⌐ ↕╣≡™╢


