
ᴪ χ χὲῴρƊ Τσ
Ϭ ΨθϛχᴪξΨϤ

Ƌӗ ӗ
Ƌ ӽЀЬвИГϰ
ƋḕẽƊṓῙ Ɗ ⱢᾛƊ ϣΰή
Ƌ ӽὊↄƊ ϥΜ

Ҩ

Ẕ ρΰο
σϥϓΨḕẽτ ᴻϬ σΨ

Ҩ

◓Ϟ χ ϘπƊ Τσ Ϭ
НЕрЌАЎ

Ҩ

ꜛϣ ΰοὋ ΰοΜΨ



⇔™ ─

ה - 10ϴ 40ϴ
50ϴ─ ⌐ ⇔√ ≠ↄ╡

( ⌐╙ ⇔™ )

ה ─ │ ≢╙♩♇ⱪ◒ꜝ☻
( ╩ ╘√™)

ה ⅜ ™
( ─ ≠ↄ╡

Ᵽ▬○ⱴ☻ )

ה ⅜ ™ ─ ─
( ─ ≤ ⌐ ╠∆)



1, ─
─

2, ◄Ⱡꜟ◑כ
(⌂╢═ↄ ⌐ ╠⌂™)

( )
Ᵽ▬○ⱴ☻

3,◄◖ꜝ▬ⱨ☻♃▬ꜟ≤ ╕™
↑─

≤ ─ ╕™
4, ╠⇔↕

╠⇔↕

∞↑╩ ≤⇔⌂™(⸗ⱡ≤◖♩)



⌂╢═ↄ ⌐ ⇔≡ 15°( 30°)
⌐╟╢ ─◖fi♩꜡כꜟ

╩ ╡ ╣╢ ⌐ ( ) ╩ ⅛∆
─ ⌐ ⅜ ⅎ╢⅛ ─ ─

⌐╟╢ ─◖fi♩꜡כꜟ( │ │ )
│ ≢◖fi♩꜡כꜟ │ ≢│ ⌂™



⌐╟╢ ─◖fi♩꜡כꜟ( ⅝ ─╖)
─ ↕─1/2─ ─ ⅜

─ 2 ≡─

⌐╟╢ ─◖fi♩꜡כꜟ
≡ ─ⱬꜝfi♄

╩ ╡ ╣╢ ╩ ∆╢

⅝ ⅝─
( ⌐╟╢◖fi♩꜡כꜟ ⌂™)
↑─ ⅝ ─
fi♥כ◌ ( )
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(Ԅ)  

(ԅ) ︢ ḱ ︡  

 

 

  

 

 

 

 

  

( )

( )

⌐│ ─ ≢ ∆╢ ( ─ )

( ) -- ⌐ ─ ™ │ ⌐│ ⌐⌂∫≡⇔╕℮
( ⅜ ™ ╕≢─ ╟╡ ⅜ⱥכ♩▪♇ⱪ)

≢ ╩◖fi♩꜡כꜟ
∕─ ─ⱦꜙכⱳ▬fi♩╩ ⇔≡ ╠⇔⌐ ⅛∆



1, ╩ ╗

( ╙ ╘≡) ─
∕─ ─ ( )

⌐╟╢
◄Ⱡꜟ◑כ

─ ≤∕─ ⅜ ≈ ╩
⅜ ≈ⱳ♥fi◦ꜗꜟ╩ ( ◄Ⱡꜟ◑כ)

( )
─ ─ ─ ─

ⱦꜙכⱳ▬fi♩─ (♁►ꜟⱴ►fi♥fi )
∕─

2,

─ ( ─ 15° )
☻Ɑכ☻─ ( ≤─ ╣╛∆↕)
┼─▪ⱪ꜡כ♅
≤ ( ♦◙▬fi)
─ ╤│ ╤─ ─ ─ ╩ ≈
╩ ≈↓≤⌐╟∫≡ ╕╦╡⌐ ╩⅛↑⌂™

( ─ ─ )
╠⇔↕─ ╖ ⇔ ╩ ( ╩ ⌐)

3, ╕™─ⱪꜝfi♬fi◓

─ ─ ( ─ ╙ )
─ ⌐╟╢♦◙▬fi ( ♦◙▬fi)

╕∏│ ↕╣╢ ( )─ ╩ ∆╢
( ↑ ╢ │◖☻♩≤ )

◄Ⱡꜟ◑כ ╩ ╘╢
◄Ⱡꜟ◑כ≢ ∆╢ ╩ ≢
─ ╠⇔≤ ◄Ⱡꜟ◑כ ─
⌂ꜝ▬ⱨ☻♃▬ꜟ ≤ ─ ╠⇔ ─⸗♦ꜟ



( ♦◙▬fi─ )

╩ ↄ⇔≡ ⌂
─ ≤⇔≡ ⌐ ⇔

™☻Ɑכ☻╩ ╖ ∆
( ─ ─ )

⅛⌂ ╩ ⌐ ╡ ╗
⅝⌂ │♩ꜞⱪꜟLow- E●ꜝ☻
◘♇◦ꜙ ─ ⌐╟╡
╩ →╢↓≤ ↄ ∆╢

(ꜞⱦfi◓╕≢ ↕⌂ ≤⇔≡─
⌂ │ )



1 ─ ╡ ╣
│ ╩ ⅝ↄ ╩ ↕ↄ

2 ─
⌐│ ≢ ─ ╡ ≤ ╩

(╛╗╩ ⌂™ │ ⅝ ↑ ⅛╠)

Ή ╩ ⇔
⌐╟╢ ◖☻♩─
─ ─

(►▬fi♪►◐ꜗ♇♅)



 
19 

  

(Ԅ) ︡ ךּ︣  

(ԅ) ︢ ḱ ︡  

(Ԇ) וֹףּ ṇ ṕ ḭ

Ṗ  

 

 

 

 

 

 

  

 

:

︣ ḭ ︣ טּצּ ︣Ḯ

ʿ50̋

ʿ80̋
ʿ100̋

ʿ80̋

30 ʿ100̋

20 ʿ98̋

ʿ88̋

100Ṿ ︡ ḭ
ḭ 80Ṿḭ

50Ṿ ︣Ḯ

30 ṕệ ỉ Ṗ 100Ṿ ︡ ḭ
20 ṕễ ệ Ṗ 98Ṿḭ

88Ṿ ︣Ḯ

⅝ ↑≤Ɫ▬◘▬♪ꜝ▬♩⌐╟╢ ╢™ꜞⱦfi◓
⌐│ ╩ ⇔ ─ ─ ╩ ℮



╝∫√╡≤⇔√ ─ ≤
╩ ⇔√2 ─

╩ ╗ ─ ╡ ─ ╡ ⇔



─ ─ ◖☻♩╙

─ │ ─



╕∏ ◄Ⱡꜟ◑כ ╩ ⅎ╢( ─ ╩ ⅛∆)

∕╣≢╙ ╡⌂™ ⌐ ≢

⌐ ◄Ⱡ≢♀꜡





ZEH ─ ( ─ꜟכ►☻ꜝ◓ )

(0,5) ┘ HEAT20 G2 ꜠ ⱬꜟ─



ZEH ─ UA 0,6 ( ─ꜟכ►☻ꜝ◓ )

120+120 240 GW24K

120 GW24K
( ⇔)

75☻♃▬꜡3 B

◘♇◦ꜙLow- EⱭ▪

│ כⱣכꜟ↑

♩כ◦

( ≡─ ≢ ╩≈↑╢)

─
( ─ )

─

─



─ UA 0,5 ( ─ꜟכ►☻ꜝ◓ )

120+120 240 GW24K( ╕╡)

120+45 GW24K( ╡)

90☻♃▬꜡3 B

◘♇◦ꜙLow- EⱭ▪

│ כⱣכꜟ↑

♩כ◦



─ UA 0,3 ( ─ꜟכ►☻ꜝ◓ )
HEAT20 G2꜠ⱬꜟ

300+40 340 ⅝ ╖GW32K

120+45 GW24K( ╡)

100☻♃▬꜡3 B

◘♇◦ꜙLow- E ♩ꜞⱪꜟ

│ כⱣכꜟ↑

♩כ◦
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 LED  

 

 

  

 

  

2

: Ḯ

Ệ ︡ ḭ ḱ ḭ ṇ

︡ ︡ ṇ 1 ṇ ︡ Ḯ ḭ

9.76MJ/ kWhḭLPG50.8MJ/ kg ךּ Ḯ

ẑ1: ṕ ṇ Ṗ

ךּ ṕ צּ ︣ ︣ Ṗ

ḭ ︣ כֿ ḭ ︣Ḯ

Ịצּ טּ ︡ḭị טּצּ אל ךּ ︣Ḯ

אלקּ ḭ ︢ ︣Ḯ

ẑ2: ṇ ṕ ṇ Ṗ

ךּ קּ טּ ṇ ḭ ︣Ḯ

צּ ךּ ṇ צּ ︣ ḭ ṇ ḭ

ḭ ḭ וֹ ︣Ḯ ︡ נּ

צּ ︣Ḯ

20 ,187MJ/

17 ,285MJ/ 25%

23 ,182MJ/

1
13%

─ (QOL)─ ⌐
─ ⅜



─ ─ ≢ ─ ─ ─ ⅜≈ↄ╢ │Ҝ ⌂ Ҝ ─ Ҝ ⌐
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(Ԅ) ךּ ḭ  

 

 

(ԅ)  

 

 

(Ԇ)  

 

 

 

 

:

אל ḭ ︡ ︣
כֿ צּ ︣Ḯ ṕ Ṗּצ שּ ḭ ḭצּ

צּ ḭשּ ︣ שּאל ︣Ḯ

ḱ
ḱ
ḱ
ḱ ךּ

ḱ
ḱ ḭ
ḱ ︣
ḱ

︡ שּ ךּ וֹ ḭ ךּ ︢
ḭ צּ ︣Ḯ ḭ ︣

︡ḭ צּ נּ לּ ︣ כֿ צּ ︣Ḯ

ḱ ḭ ḭ צּ ךּ ḭּט ︢פּ ︣ Ḯ
ḱ קּ ￼נּ ḭ קּ לּ ︣ Ḯ
ḱ צּ ךּ ︣ צּ ︢ ךּ לּ ︣ Ḯ
ḱ צּ ךּ ḭ קּ

￼נּ ḭ נּ לּ ︣ Ḯ
ḱ ךּ ︡ḭ ךּ

︢ אל ḭ נּ ךּ וֹ נּ Ḯ

Ἑ ─ ( )

Ἑ ─Ⱪכ♩☻ ⌐

─ ↕∕℮⌂ⱪꜝfi≠ↄ╡
⅜ ⅎ╢



⌐│
Ɫ♬◌ⱶ☻◒ꜞכ
fi ─ ╩



─
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LED  

 

 

 

  

 

  

  

110Ṍ180

130

110

100

80

55

20

10Ṍ15

0 20 40 60 80 100 120 140 160 180 200

LED

Hf

ṕlm / WṖ

: ṇ 2018 Ḯ

─ Ᵽ▬○ⱴ☻



⌂ ─ ⌐ ╣─ ⅜


