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1. ─  

 

1.1. ꜞ◘▬◒ꜟ ⌐⅔↑╢ ─ ה↑  

╖ ELV ⌐⅔™≡⁸ꜞ♅►ⱶ▬○fi LiB ─

HEV⁸PHEV⁸EV ─ ⅜ ₁⌐ ∆╢⌂⅛⁸  ╛ ⌐╟╢ LiB

1 ─ ─ ╙ ╕╣╢⁹ ╛ ⌂≥≢ LiB ⅜ ╩ ∫√

⁸ ≤ ⅜ ♩כꜛ◦ ⇔⁸ ⅜ ╣≡ ⁸∕─ ⅜↕╠⌂╢ ╩

⅝ ↓∆ ⌐╟╡⁸ ⅜ ⇔⁸ ╛ ⌐≈⌂⅜╢ ⅜№╢⁹

─ ⌐│⁸ ⌂ LiB ─ ◄Ⱡꜟ◑כ─ ⅜ ≢№╢⅜⁸ ─

⌐≈⌂™≢─ ≢│⁸ ⅜ ∆╢ ⅜№╢√╘⁸ ⌐╟╢ ╩

⇔√ ≢─ ⅜ ⌂ ≤⇔≡ ↕╣≡™╢⁹ 

√∞⇔⁸ ≢│ ⅜╕∞ ⌂™↓≤⅛╠ ≢─ ─ │╒≤╪

≥⌂ↄ⁸╕√ ─ ─ ⁸╡№≢☻כ◔▬Ᵽ☻כ◔╙ ⌂ ╡ ™⌐ ∆╢

╙ ⌂™⁹ ╩ ⌐ ∆╢√╘⌐│⁸ ─ ≢ ⌂

ⱴ♬ꜙ▪ꜟ─ ≤∕─ ⅜ ≢№╢⁹ 

≢│⁸ ≢─ ─ ELV ⅛╠─ ╡ ⇔⁸ ⁸ ⁸

⌐≈™≡⁸ ─ ≤ⱴ♬ꜙ▪ꜟ╩ ⇔⁸  ⅜ ╕╣

╢ ─ ≢─ ⌂ ה ה ⌐ ∆╢↓≤╩ ≤⇔≡™╢⁹ 

 

 1-1. ─ ─  

⅛╠  

 

 
1 ⌐╟╡ Ɽ♇◒─ ╕√│ ⅜ ⌐ ⇔⁸ ⁸ ⁸ ⅜

∆╢ ─№╢ꜞ♅►ⱶ▬○fi LiB ╩ ≢│ ≤∆╢⁹ 

Ḵ

Ḵ

Ḵ
Ḵ

Ḵ

Ḵ
Ḵ

Ḵ

Ḵ
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1.2. ─  

 

 

 │⁸ ≢─ ╩ ≤∆╢√╘─ⱴ♬ꜙ▪ꜟ─

≤ ╩ ╢↓≤╩ ≤⇔≡⁸3◌ ╩ ⇔≡™╢⁹ 

 

2024  

ᵑ LiB ─ ⌐ ∆╢ ╡ ™ ⁸ ≢─  

ᵒ ─ ⅛╠─ ╡ ⇔ ⁸ ─ ─ ⁸ ⌐

╟╢ ⁸ ה ⁸ ┼─ ─ ה ─ ⌂

≥╩ ⌐  

ᵓ-1 ─ ⌐╟╢ ─ S⁸M⁸L ─ 3♃▬ⱪ─ ╩ 1  

ᵔ ─ ╩ ™√  

ᵕ ╩ ╕ⅎ√ ╡ ™⌐ ∆╢ⱴ♬ꜙ▪ꜟ  

 

2025  

ᵓ-2 ─ ⌐╟╢ ─ LL ╩ 1  

ᵖ 2024 ⌐ ⇔√ ⌐ ∆╢ⱴ♬ꜙ▪ꜟ─ ≢─ ⌐╟╢

⌂ 2~3 ≢  

ᵗ Ɽ♇◒ ─  

ᵘ ◦כ♩ ╩ ™√ ꜟכꜙ☺⸗  

ᵙ ╩ ╕ⅎ√ ╡ ™⌐ ∆╢ⱴ♬ꜙ▪ꜟ  

 

2026  

ᵚ ◦כ♩ ╩ ™√ Ɽ♇◒⁸  

ᵛ ╩ ╕ⅎ√ⱴ♬ꜙ▪ꜟ─ ⁸ ─  

ᵜ ╩ ⇔√ ┼─ ╡ ™⌐ ∆╢  
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─  

 ─ ╩  1-2⌐ ∆⁹ 

 

 1-2.  

 

  

ṕ Ṗ

LiB

ṕ Ṗ

JAMA
ṕ Ṗ

JARP
ṕ Ṗ

ṕ Ṗ

ṕ ṕ ṖṖṕṕ Ṗ Ṗ
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 ꜟכꜙ☺◔☻

2025 ⁸2026 ╩ꜟכꜙ☺◔☻  1-1⌐ ∆⁹ 

⌐≈™≡│⁸2025 │ⱴ♥♇◒≢ LL ♃▬ⱪ─ ╩ ⇔√

⌐⁸ ─ 2 3 ⌐⅔™≡⁸ ⱴ♬ꜙ▪ꜟ⌐ ≠⅝⁸1♃▬ⱪ─ LiB

≢─ ╩ ∆╢⁹∕╣╠ ⌐ ≠⅝⁸ ⱴ♬ꜙ▪ꜟ─ ╩

∫≡™ↄ⁹ 

⌐≈™≡│⁸2025 ⌐Ɽ♇◒ ⌐╟╢ ─ ┼─

╩ ∆╢√╘⁸ꜝⱵⱠכ♩♃▬ⱪ⅔╟┘ ♃▬ⱪ─Ɽ♇◒ 2 ≢ ╩ ℮⁹ 

⌐≈™≡│⁸2025 ─≢ꜟⱬ꜠ꜟכꜙ☺⸗┘╟⅔ꜟ☿⁸⌐ ⌐╟╢

╩ ∆╢⁹2026 │ ─ ⅛∫√ ≢Ɽ♇◒⁸∕⇔≡ ≢ ↕∑≡™ↄ⁹ 

⁸ ╩╙≤⌐⁸ ╩ ⌐ ╡ ℮√╘─ ↑

─ ⱴ♬ꜙ▪ꜟ─ ╩ 2026 ⌐⅛↑≡ ∫≡™ↄ⁹ 
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 1-1.2025 ⁸2026  ꜟכꜙ☺◔☻

 

 

4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3

ểṾ 0.5Ṿ

ṕ

Ṗ

ẑ

2Ṍ3

ṕ

ṧ Ṗ

-1

ṕ Ṗ

ṕ Ṗ

1¤3

-2

ṕ

Ṗ

ể¤3

-2

ṕLL 1

1 Ṗ

LL Leaf

2024

ṕ 2Ṍ3 Ṗ

2Ṍ3

2025 2026 2027
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2. ─  

 

2.1. 2024 ─  

 2024 │ ╩ ⇔√⁹ 

ü LiB ─ ⌐ ∆╢ ╡ ™ ⁸ ≢─  

ü ─ ⌐╟╢ ─ S⁸M⁸L⁸─ 3♃▬ⱪ─ ╩ 1  

ü ─ ╩ ™√ Ɽ♇◒  

 

 

LiB ─ ⌐ ∆╢ ╡ ™ ⁸ ≢─  

LiB ─ ⌐ ∆╢ ╡ ™ ⁸ ─ ╩ ∆╢√╘⁸ ≢

⇔≡™╢ ╩ ⇔≡™╢ ⱷכ◌כ⌐ ⇔≡▪fi◔כ♩╩ ⇔√⁹▪fi◔כ

♩│ JAMA ⁸ JAIA ─

⌐ ⇔≡ ⇔√⁹  2-1⌐▪fi◔כ♩ ╩ ∆⁹ 

L iB ─ ╛⁸ ⌐ ∆╢ ╡ ™ ⁸ ⌐≈™≡⁸ ─

─ ⅜≢⅝√⁹ ↑─ⱴ♬ꜙ▪ꜟ ╩ ℮ ⌐ ╠╣√

╩ ≤⇔≡ ╩ ∫≡™ↄ⁹ 
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 2-1.▪fi◔כ♩  

 

 

-ể
LiB LiB

Ḵ
/

-Ễ Ḵ
ṆṆ ú

-ễ
Ḵ

-ể
LiB Ḵ

ṕHEV LiB Ni-MH Ṗ
/

-Ễ Ḵ

-ể
LiB Ḵ

/

-Ễ

Ḵṕ

Ṗ

-ể Ḵ /

-Ễ

Ḵṕ

Ṗ

-ể ṕLiB Ṗ Ḵ/

-Ễ Ḵṕ

)

-ể Ḵ /

-Ễ Ḵṕ

)

-ể
Ḵ

/

-Ễ
Ḵ

-ể Ḵ /

-Ễ Ḵṕ

Ṗ

-ể
Ḵ

/

-Ễ
Ḵ

/

-ể

-Ễ

6

5

ṕLiB

Ṗ

4

2

LiB

7

Ị

3

10

ị

ể
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─ ─ ─√╘⁸ ─ ─ ≈≤⇔≡ ─♩כ◦

╩ ℮↓≤≤⇔√⁹ ≢ ⌂ T-ISS⁸Bridgehill AS ⁸ⱥꜙ▪♥ⱶ ─ ♩כ◦

⌐≈™≡ ⅔╟┘ ╩ ⇔√⁹ ♩כ◦ ╩  2-2⌐ ∆⁹ 

│♩כ◦  40 ─ ≢№╢⁹◘▬☼│ 6×8m╕√│ 6×9m≢№╢⁹ │

25kg ≢⁸ │ ⌐╙╟╢⅜ 1,600ϴ╛ ™╙─≢ 2,500ϴ≤™∫√╙─╙№

╢⁹ ⱷ◌♬☼ⱶ⌐≈™≡│⁸ ≡↑⅛╩♩כ◦│⌐ ≢№╢⁹ ╕≢⌐

≢♩כ◦ ℮ ⅜№╢⁹ ●☻⌂≥╙ ⌐ ↕⌂™  ⁹╢№╙♩כ◦─

 

 2-2. ♩כ◦  

 

 

 

 

 

 

 

 

 

 

 

 

T-ISS

FIRE ISOLATOR
CAR PRO X

ṕ Ṗ

CAR STANDARD

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ

Ṗ

6ú9m 6ú8m 6ú8m 6ú9Ỳ

37kg 28kg 28kg
25kg

ṕ6mú9m Ṗ

0.76 0.5mm( Ü10%)

1,600ṹ

2,500ṹ

(1

1,500ṹ)

1,600ṹ

(1

800ṹ)

Ḳ

1,200Ṍ1500ṹ

Ḳ

1,800Ṍ2,000ṹ

ṕ

Ṗ

ṕ

Ṗẑ
30 ể

Ṍ30

ṕ Ṗ

Bridgehill AS

YONE
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─ ⌐╟╢ ─ S⁸M⁸L⁸─ 3♃▬ⱪ─ ╩ 1

 

╩ ⌐ ∆╢√╘⁸S⁸M⁸L ─ 3♃▬ⱪ≢─ ╩ ⇔√⁹1

─ ≢ ⇔√≤↓╤⁸24 ─ ╩ ⇔√⁹ 

●☻ ⅛╠⁸ ⁸ ⁸ ⁸ ≢│∆═≡ ≢№∫√⁹

╙☺ꜗfiⱲ♇◒☻ ⌐⅔™≡ │ 24ppm⁸ ≢╙ 24 ─

32ppm ≢№╡⁸ ≤ ─ ≤─ │╦∏⅛≢№╡ ꜠ⱬꜟ≤ ⅎ╠╣

╢⁹√∞⇔⁸↓─ │ ⇔√ n 1≢─ ⌐╟╢╙─≢№╢⁹LiB ─ ⌐

╟∫≡│●☻ ⅜ ⅎ╢ ╣⅜№╢√╘⁸ ╩ ∆╢ ⌐│ ●☻╩

⇔⌂™ ≢ ℮═⅝≢№╢⁹ 

⅛╠⁸ ה ה │≤⌂Ⱶ♬►ⱶꜟ▪ה ⌐ ≢⅝⌂™ ≢№╢

⅜⁸ ─ ⌐ ∆╢ ≢│ ⌐ ╩ ⅎ╢╙─≢│⌂⅛∫√⁹ 

 

─ ╩ ™√ Ɽ♇◒  

≢─ ╩ ⇔⁸ ⌐ ⌂ ╩ ∆╢√╘⁸

─≢◒♇Ɽ┘╟⅔ꜟכꜙ☺⸗ ╩ ─ꜟכꜙ☺⸗⁹√⇔ ⌐⅔™≡ ─

⅛∫√ ╡ ⅔╟┘ ╩ ™≡Ɽ♇◒ ╩ ⇔

√⁹ 

╡ 10 ≤ 15 ╩ ⇔√⅜⁸LL ♃▬ⱪ─Ɽ♇

◒╩ ↕∑╢↓≤⅜≢⅝⌂⅛∫√⁹ ─ ╛⁸ ─ ╖ ╦∑⁸∕─ ⌐╟

╢ ╩╟╡ ⇔≡™ↄ ⅜№╢⁹ 

 

2025 │ⱴ♥♇◒≢─ LL ♃▬ⱪ≢─ ⁸∕─ 2024 ⌐ ⇔√

ⱴ♬ꜙ▪ꜟ╩╙≤⌐ ─ 2 3 ≢─ ╩ ≢№╢⁹2024

⌐ ⇔√ⱴ♬ꜙ▪ꜟ─ ⌐╟╡⁸ ─ ⌐⅔™≡╙ ⌂ↄ ⅛

╩ ∫≡™ↄ⁹ 

 

⌐≈™≡⁸2024 ─ ⅛╠⁸ ≢│ ⌂ ה │ ⅎ╢

⅜⁸ ⅛≈ ⌐ ╢╟℮⌂ ה ─ ⅜ ╘⌂™≤ ⅎ╢⁹∕─√╘⁸

ⅎ┌ │ ≢⁸ │ ─ ⁸ ⁸♩כ◦ ⌂≥≢ ℮ ╖ ╦∑√

╩ 2025 ≢ ⇔≡™ↄ⁹ ⌐≈™≡│⁸2024 ≢ ─ ⅛∫√

╡ ⁸ ⁸CO2 ╩ ≤∆╢⁹ 

⁸ ♩כ◦ ╩  2-3⌐ ∆⁹ 

╕∏│☿ꜟ꜠ⱬꜟ≢ ╖ ╦∑√ ⌐╟╢ ╩ ™⁸ ─ ⅛∫√ 2 3

ꜟכꜙ☺⸗≢ ╩ ⇔⁸↕╠⌐∕╣╩Ɽ♇◒⁸ ⌐ ↕∑≡™ↄ⁹ 

 ⌐ ─ ≢ ∆╢ ─ ⅜⌂⅛∫√ │⁸∕─ ╩ ╕ⅎ⁸ ╩

⇔√ LiB ─ ⌂ ⌐≈™≡ ╩ ∫≡™ↄ⁹ 
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 2-3. ⁸ ♩כ◦  

 

 

 

  

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ 10 /kg

ṕ Ṗ 300 /kg

300 /kg

ṕLiB Ṗ

YONE ṕLiB Ṗ

ṕLiB Ṗ
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2.2. 2025 ─  

 

 

 

ⱴ♥♇◒≢─ LL─ 1  

╩ ⌐ ∆╢√╘⁸LL ♃▬ⱪ≢─ ╩ ⇔√⁹ 

 

LiB 

≢ ∆╢ LiB LL ⌐≈™≡⁸ ╩ ⌐ ╡ ∆↓≤│ ⇔™√

╘⁸ ─ ≢ ╩ ∆╢↓≤⇔√⁹ ⇔╛∆™ LEAF ZE0 ─

╩ ⇔√⁹ ⇔√ LL ─ LiB ╩  2-4⌐ ∆⁹ 

 

 2-4.LL ─ LiB  

 

⅛╠  

 

 

 

 

/

LEAFṕZE0Ṗ

LL

192 ṕ48 Ṗ

3.8V/360V

36Ah

24kWh

294kg



16 

 

 

ה ה  

─ ╩ ∆╢√╘⁸ ⌐ ╩ ⇔√⁹ │ ≢ ™⁸

─ⱷכ♃כ≢ ⌐⌂╢╕≢ ⇔√⁹ 

 

 

 2-1.SOC─  

ⱴ♥♇◒ 

 

ה ↑  

 ⇔√ LL ♃▬ⱪ─ LiB │Ɽ♇◒─▪♇Ɽכ◌Ᵽכ≤▪fi♄כ◌Ᵽכ◦⅜כꜞfi

◓↕╣≡⅔╡⁸ ≤⌂∫≡™╢⁹ ⌐ ↕╣≡™╢ ─ LiB ─ ⁸

Ɽ♇◒ ⌐ ⅜ ╠⌂™ ≤⌂∫≡™╢√╘⁸ ─ ⌐│

┼ ╩ ∆╢ ╩ ∆╢ ⅜№╢⁹╕√∕╣╠Ɽ♇◒≢│ ⅜ ╕╢

≤ ⅜ ∆╢ ≤⌂∫≡™╢⅜⁸ ⌐╟╡ ⅜ ⇔⌂⅛∫√ ⁸

─ ●☻⅜Ɽ♇◒ ⌐ ⇔⁸▪♇Ɽכ◌Ᵽכ⅜ ┘ ⇔≡⇔╕℮ ╣╙№╢⁹ 

∕─√╘⁸ ⌐│ ⅜Ɽ♇◒ ⌐ ∫≡™ↄ╟℮⌐⁸ ●☻╩Ɽ♇◒

⌐ ⌂╟℮⌐▪♇Ɽכ◌Ᵽכ╩ ∆⅛⁸ ╩ ↑╢⅛ ─ ╩ ℮ ⅜№╢⁹ 

 ▪♇Ɽכ◌Ᵽכ─ ╡ ⇔⌐≈™≡│⁸ ≢№╣┌ ╡ ∆↓≤⅜ ╕⇔™⅜⁸

─ │Ɽ♇◒ ⅜ ⇔≡™╢ ╙№╡⁸ ╡ ⇔≢⅝⌂™ ⅜ ╙№╢

√╘⁸ №↑ ╩ ⇔√⁹ ↑ ≤⇔≡⁸◓ꜝ▬fi♄כ◦⁸ꜟꜞ♪⁸כ♩ⱷ♃ꜟ♅

♀ꜟ ─ ╩ ∫√⁹ 

◓ꜝ▬fi♄כ│ ⅜ ╢√╘⁸ ⅜ ⇔™≤ ⇔√⁹ 

♪ꜞꜟ│⁸♪ꜞꜟ─ ⌐ⱦ♬ꜟ♥כⱪ╩ ⅝⁸ ↄ ↕╠⌂™╟℮⌐ ╩ ∫√⁹

│ ↕∑∏⌐ ⌐ ⅜ ™√⅜⁸ ─◘▬☼⅜ ↕ↄ⁸↓─ ⅛╠ ╩

⌐ ∆╢↓≤│ ⇔™≤ ⅎ╠╣╢⁹ 
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ⱷ♃ꜟ♅♀ꜟ│⁸♩כ◦ ⌐ ⅜ ™≡⅔╡⁸ ╡─╟℮⌐ ╢↓≤⅜≢⅝╢⁹

─ ─ ╙⌂ↄ⁸ ↕⌐ ⅜ ↑╠╣≡™╢ ꜟ♀♅ꜟ♃ⱷ♩כ◦⁹╢™≡∫⌂≥

╩ ℮≤⁸ ⌐ ™ ─ ╡ ╖╩ ╣╢↓≤⅜≢⅝⁸4 ╩ ╢↓≤≢ ≤⇔≡

╩ ↑╢↓≤⅜ ≢⁸Ɽ♇◒┼─ ─ ה ⅜ ™╛∆ↄ⌂╢⁹ 

№↑ ⌐│♅♀ꜟ⅜ ⇔≡™╢≤ ⇔⁸ ꜟ♀♅ꜟ♃ⱷ♩כ◦⁹√⇔≥≥↓╢∆

╩ ™≡⁸LiB Ɽ♇◒─▪♇Ɽכ◌Ᵽ7כ◌ ⌐ ╡ ╖╩ ╣√⁹ ╡ ╖╩ ╣╢ │⁸

─ LiB ≤◒ꜞ▪ꜝfi☻⅜№╢≤ ↕╣╢ ╩ ⇔√⁹ 

 

 2-5. №↑  

 

⅛╠  

 

─┼כⱣ◌כⱤ♇▪╢╟⌐ꜟ♀♅♩כ◦.2-2  №↑ ⅔╟┘ ─  

ⱴ♥♇◒ 

ú ú ú ú

Ṇ ú ú ú

Ṇ Ṇ Ṇ Ṇ

ẑṆ ú

ṕ

Ṗ

ṕ

Ṗ
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∕─╒⅛⁸LiB Ɽ♇◒⌐│⁸Ɽ♇◒─ ⅜ ╩ ⅎ╢≤ⱣꜟⱩ⅜ ⅝⁸ ╩

⌐ ∆╢↓≤≢ ╩ ←√╘─ ◗ⱶ ≢ ⅜№╢⁹ │ ⌐ ™

LiB ≢ ∆╢●☻╩ ↄ√╘⌐⁸↓╣╠─◗ⱶ╩ ⇔⁸ ─ ⅜ ∆╢╟℮⌐

⇔√⁹ 

 

─ⱳfiⱪה  

 ▪♇Ɽכ◌Ᵽכ╩ ↑√ ≢│⁸ №↑ ╩ ∫√ ≢╙⁸Ɽ♇◒ ⌐℮╕ↄ

⅜ ⇔⌂™↓≤⅜ ↕╣╢⁹∕─√╘⁸Ɽ♇◒ ⌐ ╩ ↕∑╢

⅜ ≤⌂╢⁹ 

 ⱳfiⱪ⅔╟┘♅ꜙכⱩ╩ ™≡⁸ ─ ⅜ LiB ⌐ ∆╢╟℮⌐ ⇔√⁹

⌐│⁸ⱳfiⱪ─ Ⱪכꜙ♅─ ⌐⁸LiB ─ ⌐ ℮◘▬☼─ⱡ☼ꜟ╩ ╡

↑⁸ ™╟ↄ ⌐ ╩ ≢⅝╢╟℮⌐⇔√⁹ 

 

 

 

 2-3.ⱳfiⱪ⌐╟╢ LiB ┼─  

 ⱴ♥♇◒ 

LiB

LiB

LiB

LiB

LiB

ОАϼ

ЪрФϬ►μοОАϼ τת Ϭ

ЎЉиπᵫΪθІзАЕNaCl

χ Ϧ

P
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ה  

LiB ╩ ∆╢ ⌐│⁸ ⅜ ↓╡⁸ ⅛╠│ ⁸ ⅛╠│ ⁸

⅜ ™ ⁸ ●☻⅜ ∆╢⁹╕√ LiB ⌐ ╕╣╢ LiPF6 ⅜ ≤

⇔≡⁸ ╩ ∆╢⁹∕─√╘⁸ ╩ ⇔ ─ │⁸ ─№

╢ ⅜ ╕⇔™⁹√∞⇔ │⁸ ─ ●☻ ╩ ℮√╘⁸ ⌂≥─

─ ╩ ↑⌐ↄ™⁸ ⅜ ⌂ ≢ ⇔√⁹ │ ●☻⌂≥⅜ ∆

╢√╘⁸ ─ ─ ≢ ⇔√ 2024 ≤ ⁹ 

 

 

 2-4. 2024 ≤  

 

 

ה Ⱳ♇◒☻  

 ╩ ℮√╘⌐⁸LL ♃▬ⱪ─ ╩ ⅜ ⌂ ╩ ⇔√⁹  2-5⌐ LL

╩ ∆⁹ 
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 2-5.LL  

 

ה ה  

│⁸LiB ─ ↕╕≢ ╘╢↓≤⅜ ⌂ ─ ╩ ⇔⁸╕∏│ LiB ╩

⌐ ╘⁸∕↓⌐└⇔╚ↄ ≢ ╩ ⇔√⁹⌂⅔ ╩ ∆╢ │ ⌂ ⅜

↓╠⌂™╟℮⌐⁸ ⌐ ⅜ √╠⌂™╟℮⌐ ⇔⌂⅜╠ ⇔√⁹ 

 

│ 1 ≤⌂╢╟℮⌐ ⇔√⁹1 ─ ─ │⁸ 10 ─ ╩

⇔⁸∕╣╩ ⌐ ∆╢↓≤≢ ⇔√⁹ 

 

│ 24 ≤⇔√⁹ 

 

 2-6.  

  

LiB LiB 10Ṿ

LiB

1Ṿ

24

10Ṿ

1Ṿ

LiB LiBLiB LiB
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 ─ ⌐ ≠⅝⁸ ╩ ⇔√⁹Ɽ♇◒ ⌐ ╩ ↕∑╢√╘⁸

⅛╠ 3 ─ ⅝ →╕≢ ⌐ⱳfiⱪ╩ ↕∑√⁹10% │ ⌐ ∆╢─≢

│⌂ↄ⁸ ∏≈╩└⇔╚ↄ ≢⅛⅝ −⌂⅜╠ 10 ⅛↑≡ ⅜ ⇔√⁹ 

─ LL⁸1 ╩  2-7⌐ ∆⁹∆═≡─ ╩ ⇔≡⅛╠ 7

≢ ⅜ ⇔√⁹∕─ 7 ≢ ⌂ ─ │ ╕∫√⁹ ⅛╠ 15 20

│ ⌐ ─ ─ ≤≤╙⌐ ─ ⅜ ⇔≡™√⁹∕─ │

⌐ ⅝⌂ │⌂ↄ⁸3 ─ ╩ ⇔√⁹⌂⅔⁸ ⇔√ ⌐≈™≡│

≤ ↕╣╢⁹ ╩ ∆╢ ⁸ ⅜ ⇔≡™╢ ⅜№╡⁸

⌐◖Ᵽꜟ♩⁸ⱴfi●fi⌂≥⅜ ╕╣╢ ⅜№╡⁸ ┼─ ⌐≈™≡│ ╩ ↑

╢ ⅜№╢⁹ 

 

 

 2-7. ─ LL⁸1  

 

 

  

ỉ

Ễ ỉ
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ה ⅝ →⁸ ™⁸ ┌⇔ 

3 ─ LiB ─ LL⁸1 ╩  2-8⌐ ∆⁹♅♀ꜟ≢ ↑√☻ꜞ♇♩─ ⌐

│ ─ ⅜ ⌂⅛∫√⁹↓╣│⁸Ɽ♇◒ ⅛╠─ ⌐╟╡⁸ ⅜ ⅝ →╠╣√

√╘≤∞≤ ⅎ╠╣⁸ⱳfiⱪ─ ⌐╟╡Ɽ♇◒ ⌐ ⅜ ⇔≡™√≤ ⅎ╣╠╣

╢⁹LiB ─ ⅝ →⅜ ⅛⁸10 ─ ╩ ⇔⁸ ─ ─ ╩ ⇔

√  2-9 ⁹10 ⌐ 4 ⁸☻ꜞ♇♩⅛╠─ ╩ ⇔√⅜⁸ ─ │ ⌂ↄ⁸

≢⅝≡™╢≤ ⇔⁸3 ≢ ╩ ⇔√⁹ 

 

 

 2-8.3 ─ LiB ─ LL⁸1  

ⱴ♥♇◒ 

 

 2-9.10 ─ LL⁸1  

ⱴ♥♇◒ 

1 45 2 40

4 32 8 59
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╩ ⇔√ LiB │⁸ ⁸ ─ ה™ ─√╘⌐▪♇Ɽכ◌Ᵽכ╩

╡ ⇔√⁹ 

 

─ ─ LiB │ ─ ╩ ≡ JARP

⅝ ╡≤⌂╢⅜⁸ ⌐ ⇔√ ⅜ ↕╣ ⌐⌂╡⁸ ╛ ⅜ ∆╢

⅜№╢⁹∕─√╘⁸LiB ╩ ⅛╠ ╡ ⇔√ ⌐⁸ ↄ ™╩∆╢ ⅜№╢⁹

™ ⌐≈™≡│⁸LiB ╩ ╡ →⌂⅜╠ ⅛╠ ╡ ⇔√─∟⁸ ↕∑√

─ ≢⁸LiB ─ ╩ ⌐ ™╩ ∫√⁹ 

╕√⁸ ⅜ ⇔≡™⌂™ ⁸ ─ ─ꜞ☻◒⅜№╢√╘⁸ ™ ⌐ LiB ─

╩ ┌∆ ⅜№╢⁹ ⅜ ⇔≡™╣┌⁸ ╩ ─℮ⅎ⁸►◄☻ ≢

╩┤⅝ ╢⁹◄▪Ⱪ꜡כ ≢ ╩ ┌∆╒℮⅜╟╡ ⅜ ™√╘⁸ │◄▪Ⱪ꜡כ

≢ ↕∑√⁹ 

 

⅛╠─ ⅝ →⁸▪♇Ɽכ◌Ᵽכ ╡ ⇔ ─ LiB ─ ╩  2-10⌐ ∆⁹▪♇Ɽ

─כⱣ◌כ ⌐⁸ ─ ─╟℮⌂╙─⅜ ⇔≡™╢⁹∕─ ⅜ ⇔ↄ ⇔≡™√

⅜№╢⁹ 

 

 2-10. ⅛╠─ ⅝ →⁸▪♇Ɽכ◌Ᵽכ ╡ ⇔ ─ LiB ─ 1

 

ⱴ♥♇◒ 

 

ה  

─ ⌐≈™≡⁸ ≢ ⇔√ ⁸ ⌐☿ꜟ ≢ 1V

╩ ─ ≤⇔≡ ⇔√⁹√∞⁸☿ꜟ ≢─ ⅜≢⅝⌂™ כꜙ☺⸗⁸│

ꜟ ≢─ ╩ ℮⁹ ⌐ ꜟכꜙ☺⸗1 10 ☿ꜟ─ ⁸1☿ꜟ⅜ 1V ≢№╣┌⁸

1 ╙ꜟכꜙ☺⸗ V ─ꜟכꜙ☺⸗⁸╘√╢⌂≥ ⅛╠ ≢№╢⅛≥

℮⅛╩ ꜟכꜙ☺⸗⁸⇔∞√⁹╢∆ ─☿ꜟ ≢ ⇔⁸ ⇔√ ⅜ 0V─ ╙№╢⁹

⅜╖─ꜟכꜙ☺⸗─ 0V ─ ⁸∕─ ⅜ꜟכꜙ☺⸗ 0. V ≢№╣┌ ≢⅝≡™╢

≤ ∆╢⁹ 

⌂⅔⁸Ɽ♇◒ ≢─ │⁸ ⌂ ⅜ ⌂™ ⅜№╢⁹ ≤⇔≡│⁸

ꜟכꜙ☺⸗╡╟⌐ ╩ ∆╢Ⱪ☻Ᵽכ⅜ ⇔ ⇔≡™╢ ☻ⱦכ◘╛כ꜠ꜞ⁸╛
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ⱪꜝ◓⅜ ⇔≡™╢ ╙№╢√╘⁸ ⌂ ╩ ≢⅝⌂™↓≤⌐ ∆╢ ⅜

№╢⁹ 

╩  2-11⌐⁸ 3 ─ LL ─ ╩  2-6⌐ ∆⁹ ⱪ

ꜝ☻≢ 1.4V ⁸ ꜟכꜙ☺⸗ ≢│ 1V ≢№╡⁸☿ꜟ ≢ 1V ≤ ↕╣

╢√╘⁸ ⇔≡™╢≤ ⇔√⁹ 

 

 

 2-11.  

ⱴ♥♇◒ 

 

 2-6. 3 ─ LL ─ 1  

 

ⱴ♥♇◒ 

 

 

 

 

 

 

C

A1A2

A3A4

V

1.42

1.46

A1 A2 A3 A4 C

ṕVṖ 0.66

0 0.002 0.004 0.003

0 0 0.001 0

0 0 0 0

0.001 0.009 0.004 0.002

0.013 0.013

ṕVṖ

- ṕ Ṗ

- ṕ Ṗ
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⅜ ⇔√ LiB │⁸JARP ─ LiB ◦☻♥ⱶ≢ ╩ ∆╢ ⅜№

╢⁹√∞⇔⁸ ╩ ∫√ LiB │ ─ ⱨ꜡כ≤│ ⌂╢√╘⁸JARP ⌐

─ LiB ≢№╢↓≤╩ ∆╢↓≤⅜ ╘╠╣╢⁹ 

╕√ ⌐ ∆╢ ⌐⁸ ─ ┼─ ╣ ⅜ ⇔⌂™╟℮⌐⁸

↕∑╢ ⅜№╢⁹ │⁸ ╩ ↑⁸ ⇔─ ™ ⇔™ ≢ ↕∑╢⁹

LL │ 5 ╩ ∫√⁹ 

 

─ ●☻  

⇔√╟℮⌐ LiB ╩ ⇔√ ⌐│⁸ ⁸ ⁸ ─●☻⅜ ∆╢⁹

⅜ ╠ ╩ ⌐ ∆╢√╘⌐│⁸↓╣╠─ ⇔√●☻⅜ ⌐

≤∫≡ ⌐⌂╠⌂™╟℮⌐ ∆╢ ⅜№╢⁹ 

 

 2-7⌐ ●☻ ╩ ∆⁹ ●☻ ≢│ LiB ⅛╠─ ⅜ ↕╣╢

⁸ ⁸ ⁸ ⁸ ╩ ⌐ ⇔√⁹ ─ ⁸

≢ ╩ ∆╢ ⅜ ⌂∫≡⅔╡⁸10 ↔≤≢ ⌂╙─⅛╠ 3 ⅛⅛╢╙─╕

≢№╡⁸ ╡ ℮≤⁸ ⌐╟∫≡◘fiⱪꜞfi◓ ⅜ ⌂╢⁹ 

⁸ │ 10 ⅜ ─Ⱨ⁸╘√╢╣╠╖≥◒כ ─ 10

≢│⌂ↄ⁸↕╠⌐ ™ 4 ≢─ ╩ ∆╢↓≤≤⇔√⁹ 

⁸ ⁸ │∕╙∕╙ ⅜ ™≤ ⅎ╠╣⁸ ╩ ↄ⇔∆⅞╢

⁸ ↕╣⌂™ ⅜№╢⁹╟╡ ╩ ≤∆╢√╘⁸ │ 20 ⁸

│ 10 ⁸ │ 25 ≤⇔√⁹ 

 

●☻ ╩  2-12⌐ ∆⁹ ●☻ │⁸1 ≈⅝ 2⅛ ⇔√⁹1⅛

│ ─ ╩ ⇔⁸ ─ ⅛╠ 150cm ≢ ⇔⁸╙℮ 1⅛ │ ●

☻─ ⅜ ™≤ ↕╣╢ ─ ↄ ⅛╠ 30cm ≢ ⇔

√⁹ 
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 2-7. ●☻  

 

 

 

 

 2-12. ●☻  

 

 

LL ─ ●☻ ╩  2-8⌐ ∆⁹ ⁸ ⁸ ⁸ ≢│∆═≡

≢№∫√⁹ │ ⅜⌂™⅜⁸ⱷ♃fi│ 1.5vol% 30%LEL

15,000ppm ⅜ ╟╡ ╘╠╣≡™╢⁹↓─ │₈ ∟⌐⁸

╩ ⌂ ⌐ ↕∑⁸⅔╟┘ ∕─ ≤⌂╢ ╣⅜№╢╙── ╩ ⇔⁸

⅛≈⁸ ⁸ ╩ ℮ ₉≢№╢⁹ ╙ ─ ⅜ ⅛∫√ 8 ─◘fiⱪ

ꜟ⌐⅔™≡ⱷ♃fi ╩ ⇔√≤↓╤⁸ⱷ♃fi ─ ≤⇔≡│⁸ ppm ≢№∫

√⁹ⱷ♃fi─ │⁸ ⅛╠ 1◌ ⌐ ⇔√√╘⁸●☻ ⅜ ⇔≡™╢↓≤╩

⇔≡╙ ─ ─ 1─ ꜠ⱬꜟ≢№╡ │ ─⌂™ ≤ ⅎ╠╣╢⁹ 

√∞⇔⁸↓─ │ ⇔√ n 1≢─ ⌐╟╢╙─≢№╢⁹LiB ─ ⌐╟

∫≡│●☻ ⅜ ⅎ╢ ╣⅜№╢√╘⁸ ╩ ∆╢ ⌐│ ●☻╩

⅜ ⇔⌂™ ≢ ℮═⅝≢№╢⁹ 

 

 

ṕ Ṗ ṕ Ṗ
4 8 10 12 16 20 25 30 40 50

1 2 24

10
4

ṕ1 3 Ṗ
1 2 2 2 2 2 2 2 2 2 2 21

10
4

ṕ1 3 Ṗ
1 2 2 2 2 2 2 2 2 2 2 21

30
20

ṕ12Ṍ13 7 Ṗ
1 2 2 2 2 2 2 13

30
10

ṕ5 5 Ṗ
1 2 2 2 2 2 2 2 2 2 19

20
25

ṕ20 5 Ṗ
1 2 2 2 2 2 11

85

ẑ ể ể ṕ Ṗ

Ṁ χ Τϣ150 χΚθϤπὓ

Ṁ χ״ ựΨ
ˢ Ṁ Τϣ30 ᴞΚθϤˣπὓ

1

2
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 2-8.LL ─ ●☻  

 

☿fi♃כ 

 

─  

─ ⌐≥─╟℮⌂ ⅜≥─ ↕╣≡™╢─⅛╩ ∆╢√╘⁸

LL ♃▬ⱪ─ ╩ ∫√ ⌐≈™≡ ⌐ ↕╣╢₈ ╩ ╘

╢ ₉⌐ ∂√ 49 ─ ╩ ⇔√⁹ 

LL ─ ─ ╩  2-9⌐ ∆⁹ 

ה ה ה ה ⌂≥│ ⌐ ≢⅝⌂™ ≢№╢⅜⁸ ─

─ ⌐ ∆╢ ≢│ ⌐ ╩ ⅎ╢╙─≢│⌂ↄ⁸ ⌂≥⁸ ⌂

≢ ⌂ ≢№∫√⁹ 

√∞⇔⁸●☻ ≤ ⌐ n 1≢─ ⌐╟╢╙─≢№╡⁸LiB ─ ⌐╟∫

≡ ⌐ ╕╣╢ ─ ⅜ ∆╢↓≤╩ ⇔≡⅔ↄ ⅜№╢⁹ 

  

ḲṾ ṕ Ṗ ppm ( Ṗ

4 8 10 12 16 20 25 30 40 50 1 2 24

Ḳ0.1% Ṯ0.1Ṯ0.1Ṯ0.10.1 - Ṯ0.1Ṯ0.1Ṯ0.1 - - Ṯ0.1 - Ṯ0.1Ṯ0.1Ṯ0.1

ṕ Ḳ4ṾṖ Ṇ Ṇ Ṇ Ṇ - Ṇ Ṇ Ṇ - - Ṇ - Ṇ Ṇ Ṇ

Ḳ0.1% - Ṯ0.1Ṯ0.1Ṯ0.1 - Ṯ0.1Ṯ0.1Ṯ0.1 - - Ṯ0.1 - Ṯ0.1Ṯ0.1Ṯ0.1

ṕ Ḳ4ṾṖ - Ṇ Ṇ Ṇ - Ṇ Ṇ Ṇ - - Ṇ - Ṇ Ṇ Ṇ

Ḳ1ppm 8 8 7 670 - 270 78 34 - - 38 - 23 28 18

Ḳ1ppm - 10 10 180 - 58 27 24 - - 12 - 15 15 13

Ḳ0.3ppm <0.3 <0.3 - - - - - Ṯ0.3 - - 0.6 - Ṯ0.3Ṯ0.3Ṯ0.3

ẑ Ḳ2ppm Ṇ Ṇ - - - - - Ṇ - - Ṇ - Ṇ Ṇ Ṇ

Ḳ0.3ppm - Ṯ0.3 - - - - - 0.3 - - Ṯ0.3 - Ṯ0.3Ṯ0.3Ṯ0.3

ẑ Ḳ2ppm - Ṇ - - - - - Ṇ - - Ṇ - Ṇ Ṇ Ṇ

Ḳ0.1ppm Ṯ0.1Ṯ0.1 - - 0.4 - - Ṯ0.1 - Ṯ0.1Ṯ0.1Ṯ0.1Ṯ0.1Ṯ0.1Ṯ0.1

ẑ Ḳ3ppm Ṇ Ṇ - - Ṇ - - Ṇ - Ṇ Ṇ Ṇ Ṇ Ṇ Ṇ

Ḳ0.1ppm - Ṯ0.1 - - Ṯ0.1 - - Ṯ0.1 - Ṯ0.1Ṯ0.1Ṯ0.1Ṯ0.1Ṯ0.1Ṯ0.1

ẑ Ḳ3ppm - Ṇ - - Ṇ - - Ṇ - Ṇ Ṇ Ṇ Ṇ Ṇ Ṇ

( Ḳ0.05ppm)
Ṯ

0.05

Ṯ

0.05
- - - - - -

Ṯ

0.05
- -

Ṯ

0.05
-

Ṯ

0.05

Ṯ

0.05

ẑ Ḳ0.5ppm Ṇ Ṇ - - - - - - Ṇ - - Ṇ - Ṇ Ṇ

( Ḳ0.05ppm) -
Ṯ

0.05
- - - - - -

Ṯ

0.05
- -

Ṯ

0.05
-

Ṯ

0.05

Ṯ

0.05

ẑ Ḳ0.5ppm - Ṇ - - - - - - Ṇ - - Ṇ - Ṇ Ṇ

ẑ 2023

ẑ 400ppmṌ60000ppm

ṕ Ṗ

-

-
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 2-9.LL ─ ─  

 

 ☿fi♃כ 

 

 

 

LL

  [ pH] 5.8-8.6 7.2 JISK0102 12.1ṕ Ṗṙat25 C]

  [BOD] mg/L 160 46 JISK0102 21(DO JISK0102 32.3)

  [COD] mg/L 160 100 JISK0102 17

   [SSJ mg/L 200 450 46 59 9

ṕ  Ṗ mg/L 5 1 JISK0102 24 K0102 1 II 1

ṕ Ṗ mg/L 30 1 JISK0102 24 K0102 1 II 2

mg/L 5.00 0.05JJSK0102 28.1.2

mg/L 3 67 JISK0102 52.5

mg/L 2 48 JISK0102 53.4

mg/L 10 0.1 JISK0102 57.4 12

mg/L 2 0.05 JISK0102 65.1.5

 Ṋmc3 3000 37 1

mg/L 120 1.4 JISK0102 45.2

mg/L 16 6.6 JISK0102 46.3.2

mg/L 0.1 0.001JISK0102 55.4

mg/L 1 0.1 JISK0102 38.1.2 38.3

mg/L 1 49 64 1

mg/L 0.100 0.120 JISK0102 54.4

mg/L 0.5 0.02JISK0102 65.2.5

mg/L 0.1 <0.005 JISK0102 61.4

mg/L 0.005 0.0005 46 59 2

mg/L 46 59 3

PCB mg/L 0.003 0.0005 46 59 4

mg/L 0.3 0.0005JISK0125 5.2.2

mg/L 0.1 0.0005JISK0125 5.2.2

mg/L 0.2 0.002JISK0125 5.2.2

mg/L 0.02 0.0002JISK0125 5.2.2

1, 2 mg/L 0.04 0.0004JISK0125 5.2.2

1, 1 mg/L 0.2 0.002JISK0125 5.2.2

1, 2- mg/L 0.4 0.004JISK0125 5.2.2

1, 1, 1 mg/L 3 0.0005JISK0125 5.2.2

1, 1, 2 mg/L 0.06 0.0006JISK0125 5.2.2

1, 3 mg/L 0.02 0.0002JISK0125 5.2.2

mg/L 0.06 0.0006 46 59 5

mg/L 0.03 0.0003 46 59 6 1

mg/L 0.06 0.002 46 59 6 1

mg/L 0.100 0.002 JISK0125 5.2.2

mg/L 0.1 0.002JISK0102 67.4

mg/L 10 0.3 JISK0102 47.4

mg/L 8.0 JISK0102 34.1

1, 4 mg/L 0.5 0.040 46 59 8

mg/L 100 1.0 JISK0102 43.2.1

mg/L 10 0.42 JISK0102 56.4 8

mg/L 73.5 JISK0102 57.4

mg/L 0.54 JJSK0102 56.5

mg/L 1.2 15 10 10 1010001 4

mg/L 37 15 261 6

mg/L 0 5.1.1a

mg/L 0.05 JISK0102 60.4
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ⱴ♥♇◒≢─ LL─ 0.5  

 

 

1 ─ ≢│⁸ 7 ⅛╠ ⅜ ⇔√⁹∕─ ─ ●☻

│ ⌐ ─⌂™ ≢№∫√╙──⁸↕╠⌐ ⅜ ⌐⌂╣┌⁸ ─

─ ╙ ⅎ╠╣╢⁹ ╛⅛⌂ ≤∆╢√╘⁸ ─ 0.5 ╩ ≤

⇔≡⁸0.1 ∏≈ ╩ ↕∑╢ ╩ ⇔√⁹ 

 ─ │ ≢№╢⁹ ⌐│ 0.1%∏≈ ⌐│⌂╠⌂™⅜⁸ 

⌐ 0.5% ⌐⌂╢╟℮⌐ ╩ ∫√⁹ 

1. ─ ⌐ 500L ╩ ╣╢ LiB ⅜ ∆╢╟℮⌐ ╩ ∆╢)⁹ 

2. LiB ╩ ─ ⌐ ∆╢⁹ 

3. 3%NaCl ╩ 100L ∆╢⁹ 

4. 3% ╩╕∏│ 20L ╣ ↄ ∆╢ NaCl ≤⇔≡ 0.6 ⁹ 

5. ─ 4 ─ ╩ ⇔⁸ ─ ╩  2-15 ⁹ 

6. 15 ⇔ ⅜⌂↑╣┌ 20L ∆╢ ⇔ↄ ⇔√ │ ⇔⁸ ⅜

╕╢╕≢ ∫√─∟⁸ ∆╢ ⁹ 

7. 4 6╩ ╡ ∆ 

8. 3%NaCl ╩ 100L ╣√≤↓╤≢ 0.5 ≤⌂╢⁹ 

 

 

 2-13. ≤ ≤─  

ⱴ♥♇◒ 

 

 

0

0.1

0.2

0.3

0.4

0.5

0.6

0 10 20 30 40 50 60

ṕ%Ṗ

ṕ Ṗ

0.5

3% 20L ṕể Ṗ

3% 20L ṕ2 Ṗ

3% 20L ṕễ Ṗ

3% 20L ṕỆ Ṗ

3% 20L ṕệ Ṗ
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─ LL⁸0.5 ╩  2-14⌐ ∆⁹ │ 0.3% 60L ╕≢⁸

╒≤╪≥ ⇔⌂⅛∫√⁹0.4% 80L ⁸ ∆╢ ⌐ ⅜ ∂╡ ╘⁸ꜝⱵⱠ

─◒♇Ɽ♩כ ⅜ ↓∫√≤ ⅎ╠╣╢⁹ ─ ⅜╖╠╣⌂⅛∫√√╘⁸↕╠⌐ 20L

⇔⁸0.5% ≤⇔√⁹ 

 

 

 2-14. ─ LL⁸0.5  

ⱴ♥♇◒ 

 

 

 2-15. ⅞ ⇔↔≤⌐ ─ ╩  

ⱴ♥♇◒ 

 

 

 

 

 

0.1% 0.2% 0.3%

0.4% 0.5% 0.6%
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⌐⁸ ╩ ∫√ │●☻─ ╩ ™⌂⅜╠ ⇔≡™ↄ⁹ ⌐

│●☻ ⅜ ↄ⁸ ⅜ ∆╢⌐≈╣≡ │ ⇔≡™ↄ⁹●☻─ ╩

∆╢↓≤≢⁸ ─ ╩ ╕⅛⌐ ≢⅝╢⁹ ⅜ ⌐ ⇔ LiB ⅜ ⅝ →

⅛ ∆╢√╘⁸10 ─ ╩ ⇔⁸ ─ ─ ╩ ⇔√  

2-16 ⁹10 ⌐ 6 ⁸☻ꜞ♇♩⅛╠─ ╩ ⇔√⅜⁸ ─ │ ⌂ↄ⁸

≢⅝≡™╢≤ ⇔⁸3 ≢ ╩ ⇔√⁹ 

 

 

 

 2-16.10 ─ LL⁸0.5  

ⱴ♥♇◒ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17 ể 10 ễ 17

ễ 53 Ỉ 39
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╩ ⇔√ LiB │⁸ ⁸ ─ ה™ ─√╘⌐▪♇Ɽכ◌Ᵽכ╩

╡ ⇔√⁹ ⅛╠─ ⅝ → ⁸▪♇Ɽכ◌Ᵽכ ╡ ⇔ ─ LiB ─ 1 ⁸

0.5 ╩  2-17⌐ ∆⁹1 ≢─ ─▪♇Ɽכ◌Ᵽכ│ ─ ─

╟℮⌂╙─⅜ ⇔≡™√⅜⁸0.5 ≢─ ⌐│ ⌐ ╘╠╣⌂⅛∫√⁹0.5

≢│ ─ ⇔™ ╩ ⅎ≡⁸ ╛⅛⌐ ≢⅝√≤ ⅎ╠╣╢⁹ 

 

 

 2-17. ⅛╠─ ⅝ → ⁸▪♇Ɽכ◌Ᵽכ ╡ ⇔ ─ LiB ─ 1 ⁸

0.5  

ⱴ♥♇◒ 

  

1Ṿ 0.5Ṿ
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ה  

 2-11 ╩  2-18⌐⁸ 3 ─ LL ─ 0.5

┘ 1 ╩  2-10⌐ ∆⁹ ⱪꜝ☻≢ 1.2 1.4V ⁸ ꜟכꜙ☺⸗

≢│ 1V ≢№╡⁸☿ꜟ ≢ 1V ≤ ↕╣╢√╘⁸ ⇔≡™╢≤ ⇔√⁹ 

 

 

 2-18.  2-11  

ⱴ♥♇◒ 

 2-10. 3 ─ LL ─ 0.5 ┘ 1  

 

ⱴ♥♇◒ 

C

A1A2

A3A4

V

1.23

1.42

1.44

1.46

A1 A2 A3 A4 C

1.32

0.66

0.010 0.007 0.002 0.012

0.002 0.000 0.004 0.003

0.003 0.001 0.002 0.000

0.000 0.000 0.001 0.000

0.002 0.001 0.000 0.000

0.000 0.000 0.000 0.000

0.004 0.007 0.001 0.003

0.009 0.001 0.004 0.002

ẑ 1Ṿ 0.5Ṿ

ṕVṖ

- ṕ Ṗ

- ṕ Ṗ

ṕVṖ
0.037 0.022

0.013 0.01
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─ 2 3 ≢─  

 ≢│⁸ ⅜ ⇔√ ⌐⁸ ≥↓─ ⌐⅔™≡╙ ⌐

⅜≢⅝╢ ╩ ∆╢↓≤╩ ⇔≡™╢⁹∕─√╘⁸ⱴ♥♇◒≢ ⇔√ ─

╩ ⇔⌂⅜╠ ─ ↑─ ─ⱴ♬ꜙ▪ꜟ╩ ⇔⁸∕╣╩╙≤⌐ ─

2 3 ≢⁸ ⌂ↄ ⅜ ⅛ ╩ ∫√⁹ 

 3 ╩  2-11 ⌐ ∆⁹ Ⱪ꜡♇◒≢─ ╩ ⇔⁸ ⁸

⁸ ─ ⅛╠ ⁸ꜟכ▪◖◄ ꜟ◒▬◘ꜞ♩כ○ ⁸ ♥ꜝ♄Ɽ

⌐♠כ ™√∞ↄ↓≤≤⌂∫√⁹◄◖▪כꜟ│ 2025 9 ⁸ │ꜟ◒▬◘ꜞ♩כ○

11 ⁸♥ꜝ♄Ɽכ♠│ 2026 1 ⌐ ╩ ⇔√⁹ 

 

 2-11. 3  

 

 

  

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ
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 ꜟכ▪◖◄

 

LiB 

≢ ∆╢ LiB L ⌐≈™≡⁸ ╩ ⌐ ╡ ∆↓≤│ ⇔™√╘⁸

─ ≢ ╩ ⇔√⁹ ⇔╛∆™▪►♩ꜝfi♄כPHEV ─ ╩

⇔√⁹ ⇔√ L ─ LiB ╩  2-12⌐ ∆⁹ 

 

 2-12.L ─ LiB ꜟכ▪◖◄  

 

⅛╠  

 

 

 

 

 

 

 

 

 

 

 

 

/

	13.8kWh

L

PHEVṕ12kWhṖ

80 ṕ10 Ṗ

300V

40.5Ah
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ה ↑  

▪►♩ꜝfi♄כPHEV ─ LiB │⁸▪♇Ɽכ◌Ᵽכ╩ ╡ ⇔╛∆™ ≢№╢⅜⁸

≢│ ⇔™ ≢ ℮√╘⁸№ⅎ≡▪♇Ɽכ◌Ᵽכ╩ ↑√ ≢ ╩ ∆╢↓

≤≤⇔√⁹∕─√╘⁸ ⅜ LiB ⌐ ∆╢╟℮⌐⁸▪♇Ɽכ◌Ᵽכ─ ⌐ ↑

╩ ∫√  2-19 ⁹ 

 

 2-19.LiB ┼─ №↑ ꜟכ▪◖◄  

 ꜟכ▪◖◄

ⱳfiⱪה  

 ▪♇Ɽכ◌Ᵽכ╩ ↑√ ≢│⁸ №↑ ╩ ∫√ ≢╙⁸Ɽ♇◒ ⌐℮╕ↄ

⅜ ⇔⌂™↓≤⅜ ↕╣╢⁹∕─√╘⁸Ɽ♇◒ ⌐ ╩ ↕∑╢

⅜ ≤⌂╢  2-20 ⁹ 

  

 

 2-20.ⱳfiⱪ⅔╟┘ ꜟכ▪◖◄  

 ꜟכ▪◖◄

 

 

LiB



37 

ⱳfiⱪ⅔╟┘ ╩  2-20⌐ ∆⁹ⱳfiⱪ─ Ⱪכꜙ♅─ ⌐⁸LiB

─ ⌐ ℮◘▬☼─ⱡ☼ꜟ╩ ╡ ↑⁸ ⌐ ╩ ≢⅝╢╟℮⌐⇔√⁹⌂⅔↓─ⱳfi

ⱪ│ LEAF ╩ⱳfiⱪכ♃כ◊►─ ⅜ꜟכ▪◖◄≡⇔ ⇔√⁹ 

∕─╒⅛⁸ⱴ♥♇◒⌐⅔™≡│ ─ ╩└⇔╚ↄ╩ ™≡ ꜟכ▪◖◄⁸⅜√™≡∫

≢│ ╩כꜙꜞ◒☻─ ⇔≡ ╩ ⇔√⁹ 

 

ה  

╩  2-21⌐ ∆⁹ ⇔√╟℮⌐⁸LiB ╩ ∆╢ ⌐│⁸ ₁

⌂●☻⅜ ∆╢⁹∕─√╘⁸ ╩ ⇔ ─ │⁸ ─№╢ ⅜

╕⇔™⁹ │ ⌂ ─№╢ ⅜⌂⅛∫√√╘⁸ ─ ⌐ ⇔⌂⅜╠⁸ ≢

∆╢↓≤≤⇔√⁹ 

 

 

 2-21. ꜟכ▪◖◄  

 ꜟכ▪◖◄
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ה  

 ╩ ℮√╘⌐⁸L ♃▬ⱪ─ ╩ ⅜ ⌂ ╩ ꜟכ▪◖◄⅔⌂⁹√⇔

≢│ L ─ ─ LiB ⌐╙ ⌂╟℮⌐⁸ ─ ╩ ⇔≡™╢  2-22 ⁹

↓─ │ ⌐ ╡╩ ╣╢↓≤≢⁸ ╩ ↕ↄ ∆╢↓≤╙≢⅝╢⁹ 

 ╩ ╣≡ ∆╢ │⁸ ╣ ≤⇔≡ ⌐Ⱪꜟכ◦כ♩╩ ⇔≡ ⇔√⁹ 

 

  

 2-22. ─ ≤ LiB ꜟכ▪◖◄  

 ꜟכ▪◖◄

 

ה ה  

─ L⁸0.25 ⁸0.5 ╩  2-23⌐ ∆⁹ⱴ♥♇◒≢─ ⅛

╠⁸1 ≢│ ⌂ ⅜ ↓╢↓≤╙ ⇔⁸0.5 ╩ ≤⇔≡⁸╕∏│

0.25 ≢ ⇔√─∟⁸0.5 ╕≢ ╩ ↕∑╢↓≤≤⇔√⁹ 

0.25 ≢─ ⌐ ⌐╦∏⅛⌐ ™ ⅜ ≤≤╙⌐ ↕╣╢↓≤╙№∫√⅜⁸

⌡ ╛⅛⌂ ≢№∫√⁹0.5 ≢╙ ╛⅛⌂ ≢№∫√⁹ 

0.5 ≢─ ─ │⁸3 ─ ╩ ⇔≡™╢⅜⁸ │ 24 ⌐ 1

⅝ →≡ ╩ ⇔⁸ 2 ╩ ⇔⁸ ╩ ∫√⁹ 

 

 

 2-23. ─ L⁸0.25 ⁸0.5 ꜟכ▪◖◄  

 ꜟכ▪◖◄

LiB 0.25Ṿ 0.5Ṿ
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ה ⅝ →⁸ ™⁸ ┌⇔ 

24 ─ LiB ─ L⁸0.5 ╩  2-24⌐ ∆⁹ ─ ╒╓⌂ↄ⁸

≢⅝≡™╢≤ ⇔⁸ ⅝ →╩ ∫√⁹ 

╩ ⇔√ LiB │⁸ ⁸ ─ ה™ ─√╘⌐▪♇Ɽכ◌Ᵽכ╩

╡ ⇔√⁹ ╩  2-25⌐ ∆⁹ 

 

 

 2-24.24 ─ LiB ─ L⁸0.5 ꜟכ▪◖◄  

 ꜟכ▪◖◄

 

 

 2-25. ─ L⁸0.5 ꜟכ▪◖◄  

 ꜟכ▪◖◄

 

 

 



40 

ה  

╩  2-26⌐⁸ 24 ⁸4 ─ ╩  2-13⌐ ∆⁹

24 ─ ≢ 1☿ꜟ √╡ 1V ≤⌂∫≡⅔╡⁸ ╩ ⇔√⁹ 

 

 2-26. ꜟכ▪◖◄  

 ꜟכ▪◖◄

 

 2-13. 24 ⁸4 ─ ꜟכ▪◖◄  

  

 ꜟכ▪◖◄

 

 

 

 

 

M10

M1 M2 M3 M4 M5

M6M7M8M9

ṕVṖ

ể ể

M1 2.04 0.26 2.42 0.30

M2 0.13 0.02 0.67 0.08

M3 0.38 0.05 1.37 0.17

M4 0.22 0.03 1.15 0.14

M5 0.54 0.07 2.40 0.30

M6 1.18 0.15 0.68 0.09

M7 0.11 0.01 0.78 0.10

M8 0.27 0.03 1.30 0.16

M9 0.20 0.03 0.53 0.07

M10 0.26 0.03 0.39 0.05

ẑể Ị

24h 4
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 ꜟ◒▬◘ꜞ♩כ○

 

LiB 

≢ ∆╢ LiB L ⌐≈™≡⁸ ╩ ⌐ ╡ ∆↓≤│ ⇔™√╘⁸

─ ≢ ╩ ⇔√⁹ ⇔╛∆™ⱪꜞ►☻ PHV ZVW52

─ ╩ ⇔√⁹L ─ LiB ╩  2-14⌐ ∆⁹ 

 

 2-14.L ─ LiB ꜟ◒▬◘ꜞ♩כ○  

 

⅛╠  

 

 

 

 

 

 

 

 

 

 

 

 

/

25Ah

8.8kWh

L

PHVṕ ḲZVW52Ṗṕ8.8kWhṖ

95 ṕ5 Ṗ

351 .5ỡ
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ה ↑  

ⱪꜞ►☻ PHV ─ LiB │⁸▪♇Ɽכ◌Ᵽכ╩ ╡ ⇔╛∆™ ≢№╢⅜⁸ ≢│ ⇔

™ ≢ ℮√╘⁸№ⅎ≡▪♇Ɽכ◌Ᵽכ╩ ↑√ ≢ ╩ ∆╢↓≤≤⇔√⁹

∕─√╘⁸ ⅜ LiB ⌐ ∆╢╟℮⌐⁸▪♇Ɽכ◌Ᵽכ─ ⌐ ↑╩ ∫√⁹

⌂⅔ №↑ │⁸1 ▪♇Ɽכ◌Ᵽכ╩ ⇔⁸▪♇Ɽכ◌Ᵽכ∞↑─ ≢ⱱכꜟ♁

≢כ ↑╩⇔≡⁸ ▪♇Ɽכ◌Ᵽכ╩ ↑√⁹LiB ┼─ №↑ ◘ꜞ♩כ○

▬◒ꜟ ╩  2-27⌐ ∆⁹ 

 

 2-27.LiB ┼─ №↑ ꜟ◒▬◘ꜞ♩כ○  

 ꜟ◒▬◘ꜞ♩כ○

 

ⱳfiⱪה  

 ▪♇Ɽכ◌Ᵽכ╩ ↑√ ≢│⁸ №↑ ╩ ∫√ ≢╙⁸Ɽ♇◒ ⌐℮╕ↄ

⅜ ⇔⌂™↓≤⅜ ↕╣╢⁹∕─√╘⁸Ɽ♇◒ ⌐ ╩ ↕∑╢

⅜ ≤⌂╢⁹  

 

 2-28.ⱳfiⱪ⅔╟┘ ꜟ◒▬◘ꜞ♩כ○  

 ꜟ◒▬◘ꜞ♩כ○

LiB
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ⱳfiⱪ⅔╟┘ ꜟ◒▬◘ꜞ♩כ○ ╩  2-28⌐ ∆⁹ⱳfiⱪ─

Ⱪכꜙ♅─ ⌐⁸LiB ─ ⌐ ℮◘▬☼─ⱡ☼ꜟ╩ ╡ ↑⁸ ⌐ ╩

≢⅝╢╟℮⌐⇔√⁹ 

 

LiB ┼─ⱳfiⱪ─ ꜟ◒▬◘ꜞ♩כ○ ╩  2-29⌐ ∆⁹ⱳfiⱪ│

⅜ꜟ◒▬◘ꜞ♩כ○ ⇔≡™√ ⌂ ⱳfiⱪ╩ ─ ⌐ ⇔

⇔√⁹ 

∕─╒⅛⁸ⱴ♥♇◒⌐⅔™≡│ ─ ╩└⇔╚ↄ╩ ™≡ ∫≡™√⅜⁸ כ○

♩ꜞ◘▬◒ꜟ≢│ ─ ╩כꜙꜞ◒☻ ⇔≡ ⇔√⁹ 

 

 

 2-29.LiB ┼─ⱳfiⱪ─ ꜟ◒▬◘ꜞ♩כ○  

 ꜟ◒▬◘ꜞ♩כ○

 

ה  

╩  2-30⌐ ∆⁹LiB ╩ ∆╢ ⌐│⁸ ₁⌂●☻⅜ ∆╢⁹

∕─√╘⁸ ╩ ⇔ ─ │⁸ ─№╢ ⅜ ╕⇔™⁹ │

⌂ ─№╢ ⅜⌂⅛∫√√╘⁸ ─ ⌐ ⇔⌂⅜╠⁸ ≢ ∆╢↓≤≤⇔√⁹ 
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 2-30. ꜟ◒▬◘ꜞ♩כ○  

 ꜟ◒▬◘ꜞ♩כ○

ה  

 ╩ ℮√╘⌐⁸L ♃▬ⱪ─ ╩ ⅜ ⌂ ╩ ⇔√⁹ ─

≤ LiB ꜟ◒▬◘ꜞ♩כ○ ╩  2-31⌐ ∆⁹ 

 ╩ ╣≡ ∆╢ │⁸ ╣ ≤⇔≡ ╩♩כ◦⌐ ⇔≡ ⇔√⁹ 

 

   

 2-31. ─ ≤ LiB ꜟ◒▬◘ꜞ♩כ○  

 ꜟ◒▬◘ꜞ♩כ○

ה ה  

ꜟכ▪◖◄ ⌐⁸0.5 ─ ─ ⅜ ⅛╡⌐ↄ™≤™℮ ⅜№∫√⁹

∕─√╘⁸ │╠⅛ꜟ◒▬◘ꜞ♩כ○ ╩ ⇔⁸∕╣╩╙≤⌐
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─ ╩⇔≡╙╠∫√⁹ ⌐≈™≡│ ⇔ↄ│(4)3 ─ ⅛╠ ⇔√ⱴ

♬ꜙ▪ꜟ⌐ ∆═⅝ ≢ ∆╢⁹ 

─ 750L ⌐ ⇔≡⁸ ─ 40L ╩ ⇔⁸∕↓⌐ 4.0kg ─ ╩

⅛⇔≡ ╩ ⇔√⁹ ─ L⁸0.25 ⁸0.5 ▬◘ꜞ♩כ○

◒ꜟ ╩  2-32 ⌐ ∆⁹0.5 ╩ ≤⇔≡⁸╕∏│ 0.25 ≤⌂╢╟℮

⌐ ─ 22L ╩ ⇔⁸10 ⇔√─∟⁸ ╡─ 22L ╩ ⇔ 0.5 ╕≢

╩ ↕∑√⁹ ⇔™ ⌂≥│ ∑∏⁸ ⌂ↄ ⇔√⁹ 

0.5 ≢─ ─ │⁸3 ─ ╩ ⇔≡™╢⅜⁸ │ 24 ⌐ 1

⅝ →≡ ╩ ⇔⁸ 2 ╩ ⇔⁸ ╩ ∫√⁹ 

⌐⅔™≡⁸LiB ─ ╩ ╙ ⇔™ ≢ ℮√╘⁸ ╩ ∆╢√╘

─ │ ∫≡™⌂™⁹ ─ ≤ ⇔≡╙⅛⌂╡ ╛⅛⌂ ≢№∫√─

│⁸LiB ─ SOC⅜⅛⌂╡ ™ ≢№∫√─≢│⌂™⅛≤ ↕╣╢⁹ 

 

 

 2-32. ─ L⁸0.25 ⁸0.5 ꜟ◒▬◘ꜞ♩כ○  

 ꜟ◒▬◘ꜞ♩כ○

 

LiB 0.25Ṿ 0.5Ṿ
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ה ⅝ →⁸ ™⁸ ┌⇔ 

24 ─ LiB ─ L⁸0.5 ꜟ◒▬◘ꜞ♩כ○ ╩  2-33⌐

∆⁹ ─ ╒╓⌂ↄ⁸ ≢⅝≡™╢≤ ⇔⁸ ⅝ →╩ ∫√⁹ 

╩ ⇔√ LiB │⁸ ⁸ ─ ה™ ─√╘⌐▪♇Ɽכ◌Ᵽכ╩

╡ ⇔√⁹ ─ L⁸0.5 ꜟ◒▬◘ꜞ♩כ○ ╩  2-34⌐

∆⁹ 

 

 2-33.24 ─ LiB ─ L⁸0.5 ꜟ◒▬◘ꜞ♩כ○  

 ꜟ◒▬◘ꜞ♩כ○

 

 

 2-34. ─ L⁸0.5 ꜟ◒▬◘ꜞ♩כ○  

 ꜟ◒▬◘ꜞ♩כ○
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ה  

ꜟ◒▬◘ꜞ♩כ○ ╩  2-35⌐⁸ 24 ⁸3 ⁸

4 ─ ꜟ◒▬◘ꜞ♩כ○ ╩  2-15⌐ ∆⁹24 ─

≢ 1☿ꜟ √╡ 1V ≤⌂∫≡⅔╡⁸ ╩ ⇔√⁹ 

 

 2-35. ꜟ◒▬◘ꜞ♩כ○  

 ꜟ◒▬◘ꜞ♩כ○

 

 2-15. 24 ⁸3 ⁸4 ─ ꜟ◒▬◘ꜞ♩כ○

  

 

  ꜟ◒▬◘ꜞ♩כ○

M1 M2 M3 M4 M5

ṕVṖ

M1 4.00 0.21 9.94 0.52 10.43 0.55

M2 2.06 0.11 5.06 0.27 5.74 0.30

M3 1.88 0.10 4.65 0.24 4.96 0.26

M4 2.10 0.11 4.89 0.26 5.17 0.27

M5 4.16 0.22 10.01 0.53 10.47 0.55

Total 14.20 0.75 34.55 1.82 36.77 1.94

ẑể 19

֟ԏ֪Ԁԃ֥No.
24h 3 4
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♥ꜝ♄Ɽכ♠ 

 

LiB 

≢ ∆╢ LiB L ⌐≈™≡⁸ ╩ ⌐ ╡ ∆↓≤│ ⇔™√╘⁸

─ ≢ ╩ ⇔√⁹ⱴ♥♇◒⁸◄◖▪⁸ꜟכ │≢ꜟ◒▬◘ꜞ♩כ○

⁸ELV ≤⇔≡ ─ ™ LiB ╩ ⇔√⅜⁸♥ꜝ♄Ɽכ♠≢│ ⅜ ⅎ≡

™ↄ≢№╤℮ ─ LiB ╩ ⇔√⁹ ⇔√ L ─ LiB ♥ꜝ♄Ɽכ♠ ╩  2-16⌐

∆⁹ 

⁸ꜟכ▪◖◄ ꜟ◒▬◘ꜞ♩כ○ ≢│ LiB ─ ─ ╩ ∆╢√

╘─ │ ╦∏⁸ ⇔√ ─ ≢ ╩ ⇔√⁹ ─ LiB ╩

∆╢≤⁸ ─ ⌂™ LiB ≤ ═≡ ⅜ ∆╢ ╣⅜№╢⁹♥ꜝ♄Ɽ

⌂◒☻ꜞ▬⁸Ɫ│≡™⅔⌐♠כ ≢─ ─√╘⁸ ╩ ⇔ SOC100%⌐⌂

╢╟℮⌐ ╩ ∫√⁹ 

 

 2-16.L ─ LiB ♥ꜝ♄Ɽכ♠  

 

⅛╠  

 

 

 

 

 

 

 

/

50Ah

18.1kWh

L

RAV4 PHEVṕ ḲAXAP54Ṗ

96 ṕ4 Ṗ

355.2V
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ה ↑  

RAV4 ─ LiB │⁸▪♇Ɽכ◌Ᵽכ╩ ╡ ⇔╛∆™ ≢№╢⁹ ⇔√╟℮⌐ SOC╩

100 ⌐ ∆╢√╘⌐ ⌐▪♇Ɽכ◌Ᵽכ╩ ╡ ⇔≡ ╩ ∫≡™√√╘⁸ │

╡ ⇔√ ≢ ╩ ∆╢↓≤≤⇔≡⁸ №↑ │ ╦⌂⅛∫√⁹ 

 

ⱳfiⱪה  

 ▪♇Ɽכ◌Ᵽכ╩ ╡ ⇔√ ≢─ ╩ ⇔√⅜⁸ ╩ ↕∏≤╙ ⅜

╩ ≢⅝╢╟℮⌐⁸ ⱳfiⱪ⁸ ╩ ⇔√⁹ 

ⱳfiⱪ⅔╟┘ ╩  2-36⌐ ∆⁹ⱳfiⱪ─ Ⱪכꜙ♅─ ⌐⁸LiB

─ ⌐ ℮◘▬☼─ⱡ☼ꜟ╩ ╡ ↑⁸ ⌐ ╩ ≢⅝╢╟℮⌐⇔√⁹LiB ┼─ⱳfi

ⱪ─ ♥ꜝ♄Ɽכ♠ ╩  2-37⌐ ∆⁹ⱳfiⱪ│ ⌂ ⱳfiⱪ╩

─ ⌐ ⇔ ⇔√⁹ 

 ∕─╒⅛⁸ ─ ≤⇔≡└⇔╚ↄ╛⁸Ɑ▬fi♩Ⱶ◐◘כ╩ ™√⁹↓─

│ ─ ⌐ ™╠╣╢ ≢№╢⁹ 

 

 

 2-36.ⱳfiⱪ⅔╟┘  

♥ꜝ♄Ɽכ♠ 

LiB
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 2-37.LiB ┼─ⱳfiⱪ─ ♥ꜝ♄Ɽכ♠  

♥ꜝ♄Ɽכ♠ 

ה  

♥ꜝ♄Ɽכ♠ ╩  2-38 ⌐ ∆⁹LiB ╩ ∆╢ ⌐│⁸

₁⌂●☻⅜ ∆╢⁹∕─√╘⁸ ╩ ⇔ ─ │⁸ ─№╢

⅜ ╕⇔™⁹ │ ⌂ ─№╢ ⅜⌂⅛∫√√╘⁸ ─ ⌐ ⇔⌂⅜╠⁸

≢ ∆╢↓≤≤⇔√⁹ 

 

 

 2-38. ♥ꜝ♄Ɽכ♠  

♥ꜝ♄Ɽכ♠ 
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ה  

 ╩ ℮√╘⌐⁸L ♃▬ⱪ─ ╩ ⅜ ⌂ ╩ ⇔√  2-39 ⁹ ╩

╣≡ ∆╢ │⁸ ╣ ≤⇔≡ ⌐Ⱪꜟכ◦כ♩╩ ⇔≡ ⇔√⁹ 

 

   

 2-39. ─ ≤ LiB ♥ꜝ♄Ɽכ♠  

♥ꜝ♄Ɽכ♠ 

ה ה  

─≢ꜟ◒▬◘ꜞ♩כ○ ≤ ⌐⁸ ╩╙≤⌐ ╩ ⇔

≡╙╠∫√⁹╕√⁸ ⌐⁸ ⌐│ LiB ─ ╩ ⇔⁸

╩ ⇔√╒℮⅜ ™≤™℮ ╩ ⇔⁸ ⌂ ─ ╙ ⇔√⁹ ⇔ↄ│(4)3

─ ⅛╠ ⇔√ⱴ♬ꜙ▪ꜟ⌐ ∆═⅝ ≢ ∆╢⁹ 

─ 1200L ⌐ ⇔≡⁸ ─ 75L ╩ ⇔⁸∕↓⌐ 6.4kg ─ ╩

⅛⇔≡ ╩ ⇔√⁹ ─ L⁸0.25 ⁸0.5 ♥ꜝ♄Ɽכ♠

╩  2-40 ⌐ ∆⁹0.5 ╩ ≤⇔≡⁸╕∏│ 0.25 ≤⌂╢╟℮⌐ ─

40.7L ╩ ⇔⁸10 ⇔√─∟⁸ ╡─ 40.7L ╩ ⇔ 0.5 ╕≢ ╩

↕∑√⁹ ⇔™ ⌂≥│ ∑∏⁸ ⌂ↄ ⇔√⁹ 

0.5 ≢─ ─ │⁸3 ─ ╩ ⇔≡™╢⅜⁸ │ 24 ⌐ 1

⅝ →≡ ╩ ⇔⁸ 2 ╩ ⇔⁸ ╩ ∫√⁹ 

 

 2-40. ─ L⁸0.25 ⁸0.5 ♥ꜝ♄Ɽכ♠  

♥ꜝ♄Ɽכ♠ 

LiB 0.25Ṿ 0.5Ṿ
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ה ⅝ →⁸ ™⁸ ┌⇔ 

24 ─ LiB ─ L⁸0.5 ♥ꜝ♄Ɽכ♠  2-41╩  2-24⌐ ∆⁹

─ ╒╓⌂ↄ⁸ ≢⅝≡™╢≤ ⇔⁸ ⅝ →╩ ∫√⁹ ─ L⁸

0.5 ♥ꜝ♄Ɽכ♠ ╩  2-42⌐ ∆⁹ 

 

 

 2-41.24 ─ LiB ─ L⁸0.5 ♥ꜝ♄Ɽכ♠  

♥ꜝ♄Ɽכ♠ 

 

 

 2-42. ─ L⁸0.5 ♥ꜝ♄Ɽכ♠  

♥ꜝ♄Ɽכ♠ 
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ה  

♥ꜝ♄Ɽכ♠ ╩  2-43 ⌐⁸ 24 ⁸4 ─

♥ꜝ♄Ɽכ♠ ╩  2-17⌐ ∆⁹24 ─ ≢ 1☿ꜟ √╡ 1V ≤⌂

∫≡⅔╡⁸ ╩ ⇔√⁹ 

 

 2-43. ♥ꜝ♄Ɽכ♠  

♥ꜝ♄Ɽכ♠ 

 

 2-17. 24 ⁸4 ─ ♥ꜝ♄Ɽכ♠  

  

♥ꜝ♄Ɽכ♠ 

 

 

 

  

ṕVṖ

M1 0.41 0.02 3.38 0.14

M2 0.36 0.02 0.82 0.03

M3 0.02 0.00 0.30 0.01

M4 4.01 0.17 2.03 0.08

Total 4.80 0.20 36.77 1.53

ẑể 24

֟

ԏ֪Ԁԃ֥No.

24h 4
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3 ─ ⅛╠ ⇔√ⱴ♬ꜙ▪ꜟ⌐ ∆═⅝  

 

 

 ╩  2-44⌐ ⁸ꜟכ▪◖◄⁹∆ כⱤ♄ꜝ♥⁸ꜟ◒▬◘ꜞ♩כ○

♠≢─ ⌐│⁸ ╩╙≤⌐ ╩ ⇔≡╙╠∫√⁹ 

ꜟכ▪◖◄  ⌐ √ ≤⇔≡⁸0.5 ╩≥─╟℮⌐ ⇔√╠╟™─⅛⁸ ⅛

╡⌐ↄ™≤™℮ ⅜ ≡™√⁹∕─√╘⁸ ╩ ⇔√⁹ 

╩  2-45⌐ ∆⁹╕∏│ ╩ ⌐ ⌂ ─ ╩ ⌐

∆╢⅜⁸ ─ ╩ ⁸ ⁸ ─ ↕⅛╠ ∆╢ ᵑ ⁹ ─ ─ ≢│ 440L

⅜ ⌐ ╣╢ ≤™℮ ≤⌂╢⁹440L─ ─ ─ ⁸ ─ │ 25L

≢№╡⁸∕↓⌐ 2.3kg ─ ╩ ⅎ╢↓≤≢⁸ ╩ ∆╢⁹24L kg 2.3kg 26.3kg

≢№╡⁸╕∏│∕─ ≢№╢ 13.15kg ─ ╩ ⌐ ∆╢↓≤≢ ─ ⅜

0.25 ≤⌂╢⁹ ╡─ ≢№╢ 13.15kg ─ ╩ ⌐ ∆╢↓≤≢ ─

⅜ 0.5 ≤⌂╢⁹ 

 

 

 2-44.  

 

 

 

 

2 3

( Ṗ

4 5 6 7

10
72

1

0.25 Ṿ

ṕ1/2 Ṗ

0.5 Ṿ

ṕ1/2 Ṗ
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 2-45.  

 

 

 

  

1

ṕ Ṗ 800

ṕ Ṗ 800

ṕ Ṗ 700

ṕLὀkgṖể

Ḳ ú ú ṕể Ṗ
440

2 ṕ Ṗ

ṕLὀkgṖ 10 20 30 40 50 60 70 80 90 100 110

ṕLὀkgṖ

ṕkgṖ Ḳ 0.005úṕ ṧ Ṗ ė0.9950.075 0.126 0.176 0.226 0.276 0.327 0.377 0.427 0.477 0.553 0.603

ṕLὀkgṖ 200 210 220 230 240 250 260 270 280 290 300 310

ṕLὀkgṖ

ṕkgṖ Ḳ 0.005úṕ ṧ Ṗ ė0.9951.1 1.1 1.2 1.2 1.3 1.3 1.4 1.4 1.5 1.5 1.6 1.7

ṕLὀkgṖ 400 410 420 430 440 450 460 470 480 490 500 510

ṕLὀkgṖ

ṕkgṖ Ḳ 0.005úṕ ṧ Ṗ ė0.9952.1 2.2 2.2 2.3 2.3 2.4 2.4 2.5 2.5 2.6 2.7 2.7

5 10

15 20

25 30

ˢmmˣ



56 

⅛╠ ─  

 ⌐⁸ ─ ⌐ ∆╢ ╩ ⇔⁸ ─ ╩ ∫√╒℮⅜

™≤™℮ ⅜№∫√⁹∕─√╘⁸ ─ ⅔╟┘⁸ ─ ─ ─

╩ ⇔⁸ ╩ ⇔√℮ⅎ≢─ ╩ ⇔√⁹ 

 ─ ≤ ⅔╟┘ ╩  2-18⌐ ∆⁹1kWh 860kcal≢№╡⁸1kcal

│ 1kg ─ ╩ 1ϴ ↕∑╢◄Ⱡꜟ◑כ ≢№╢⁹20kWh ─ ─ ⁸17,200kcal ≤™

℮ ≤⌂╡⁸ ⌐ ╩ 20ϴ ⌐ ⅎ╢ │ 17,200kcal ÷20ϴ 860L ─ ⅜

≤™℮ ≤⌂╢⁹ 

 

 2-18. ─ ≤ ⅔╟┘  

 

 

 

 

20ṹ

ṕCalė20ṹṖ

kWh calṕkWhú860kcal)L kg

5 4,300 215

10 8,600 430

15 12,900 645

20 17,200 860

25 21,500 1,075

30 25,800 1,290

35 30,100 1,505

40 34,400 1,720

45 38,700 1,935

50 43,000 2,150

55 47,300 2,365

60 51,600 2,580

65 55,900 2,795

70 60,200 3,010

75 64,500 3,225

80 68,800 3,440

85 73,100 3,655

90 77,400 3,870

95 81,700 4,085

100 86,000 4,300

·1kcal 1kg 1ṹ

ṕ1 kWh =  860kcalṖ
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 √∞⇔⁸LiB ⌐ ↕╣≡™╢ │⁸0V ╕≢─ ╩ ⇔√╙─≢│⌂ↄ 3V

╕≢─ ≢№╢⁹∕─√╘⁸ ─ LiB │ ╟╡╙ ⅝⌂ ≤⌂╢√╘⁸◄Ⱡꜟ

כ◑ ⇔√ ╟╡⁸ ─◄Ⱡꜟ◑כ ─╒℮⅜ ⅝ↄ⌂╢ ⅜ ↄ⁸ ╙╟╡

⅝ↄ⌂╢⁹ ↕∑╢ ─◄Ⱡꜟ◑כ ╩ ∆╢ ⁸3V ⅛╠ 0V ╕≢─ ╙◄Ⱡ

╩כ◑ꜟ ∆═⅝≤™℮ ⅜ ⅛╠№∫√⁹ 

 ∕─√╘⁸☿ꜟ꜠ⱬꜟ≢─ 0V ╕≢─ ─◄Ⱡꜟ◑כ ╩ ⇔⁸∕─╒⅛

─ ⅛╠⁸20ϴ ╩ ≤∆╢↓≤⅜ ⅛≥℮⅛ ⇔√⁹ 

 

─≢╕0Vה  

⌐☿ꜟ⅛╠ ∆╢◄Ⱡꜟ◑⁸⅜כ ─ ⌐ ⅎ╢ ╩ ∆╢

√╘⁸SOC100%⌐ ⇔√☿ꜟ╩ 0V ╕≢ ∆╢⁹ ≤ ─ ⅛╠⁸

⌐ ↕╣╢ ◄Ⱡꜟ◑כ╩ ⇔⁸∕─◄Ⱡꜟ◑כ⅜∆═≡ ⌐ ↕╣√≤

⇔≡⁸ ⌐ ⅎ╢ ╩ ⇔√⁹ 

Elektro -Automatik EA-ELR91000 -30  30A ≤ LiB ╩

 2-46 ⌐ ∆⁹0V ╕≢─ │ Elektro -Automatik

EA-ELR91000 -30 30A CC ≢ ⇔√⁹⌂⅔ ⇔√ LiB │ LEAF ZE0 ─

☿ꜟ╩ SOC100%⌐ ⇔√⁹ 

 

  

 2-46. Elektro -Automatik EA-ELR91000 -30  30A

≤ LiB  

ⱴ♥♇◒ 
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LEAF ZE0 1☿ꜟ─ 0V ╕≢─ ─ ╩  2-47⌐⁸LEAF ZE0 ─

◄Ⱡꜟ◑כ≤ ╩  2-19⁸  2-48⌐ ∆⁹ZE0 ☿ꜟ≢─

│ 48.67 Ah⁸ ◄Ⱡꜟ◑כ│ 160.57 Wh ≤ ↕╣╢⁹1Ɽ♇◒ 192☿ꜟ ≢│⁸

◄Ⱡꜟ◑כ│ 30.8kWh ≤ ↕╣⁸ ─ 128 ≢№╢⁹ 

 

 2-47. LEAF ZE0 1☿ꜟ─ 0V ╕≢─ ─  

ⱴ♥♇◒ 

 2-19. LEAF ZE0 ─ ◄Ⱡꜟ◑כ≤  

 

ⱴ♥♇◒ 

 

 2-48. LEAF ZE0 ─ ◄Ⱡꜟ◑כ≤  

ⱴ♥♇◒  

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

10 20 30 40 50 60

ӊ
V

ṓ Ah

Ah Wh kWh

ể 48.67 160.57 - -

1 192 ṕ ú192Ṗ9,344.64 30,829.44 30.8 128%

24.0LEAF ZE0

LEAF ZE0
ė

24.0 

30.8 

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

ṕLEAF ZE0Ṗ

128 Ṿ

kWh  
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ה ⅛╠─  

ⱴ♥♇◒≢─ 1 ─ LEAF ZE0 ╩  2-49 ⌐⁸ⱴ♥♇◒≢─ 0.5

─ LEAF ZE0 ╩  2-50⌐⁸1 ≤ 0.5 ─ ⁸

─ ≤ ≤─ ╩  2-20⌐ ∆⁹1% 6 ≢│ ─ 37 ⁸

0.5 ≢│ ─ 58 ≤ ≤╙⁸ ╟╡╙ ⌂™ ≢№∫√⁹

↓╣│∆═≡─ ◄Ⱡꜟ◑כ⅜ ⌐ ↕╣╢╦↑≢│⌂ↄ⁸ ┼─ ╛Ᵽ♇♥

כꜞ ⌂≥─ ⁸Ɽ♇◒ ┼─ ─ ⌂≥⅜ ⇔≡™╢⁹╕√⁸6 ≤ 8 ≢

⅜ ⌂╢ │ ─ ╛∕╣⌐ ℮ ⅜ ⇔≡™╢≤ ⅎ╠╣╢⁹∕─√╘

≤⇔≡ 47.5 ╩ ⇔≡™╢⁹ 

─ 61 128 × 47.5 ≤⇔≡ ╩ ≢

⅝╢⅜⁸ ╩ ⅎ ≢ ╩ ∆╢⁹ 

⌂⅔⁸0V╕≢─ LiB ⌐≈™≡│ LiB ─ ⌐╟╡ ∆╢√╘⁸ ⌂

⇔╩ ∆╢ ⅜№╢⁹ 

 

 

 2-49.ⱴ♥♇◒≢─ 1 ─ LEAF ZE0  

ⱴ♥♇◒ 

 

20

25

30

35

40

45

50

0 0.2 0.4 0.6 0.8 1 1.2 1.4

ᴛ
̆

ὊᵃⱲḧ hr

ựΨ ᴛ

11.7
ṹ

¬ º 26ṹ
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 2-50.ⱴ♥♇◒≢─ 0.5 ─ LEAF ZE0  

ⱴ♥♇◒ 

 

 2-20. 1 ≤ 0.5 ─ ⁸ ─ ≤ ≤─  

 

ⱴ♥♇◒ 

  

 2-51. 1 ≤ 0.5 ─ ⁸ ─ ≤ ≤─  

ⱴ♥♇◒ 

20

25

30

35

40

45

50

0.0 0.2 0.4 0.6 0.8 1.0 1.2

ᴛ
̆

ὊᵃⱲḧ hr

ựΨ ᴛ

19.2
ṹ

ṕ Ṗ

ṹ

ṕ Ṗ

ṹ

ė

1Ṿ ṕ6 Ṗ 841L 11.7 31.5 37%

0.5% ṕ8 Ṗ 800L 19.2 33.1 58%

31.5 
33.1 

11.7

19.2

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

1Ṿ ṕ6 Ṗ 0.5% ṕ8 Ṗ

ṕLEAF ZE0Ṗ

37Ṿ

58Ṿ

47.5 Ṿ

ϴ 
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∕─ ⱴ♬ꜙ▪ꜟ─  

 ⱴ♬ꜙ▪ꜟ┼─ ╩  2-21⌐ ∆⁹ⱴ♥♇◒⁸◄◖▪⁸ꜟכ

≥♠כⱤ♄ꜝ♥⁸ꜟ◒▬◘ꜞ♩כ○ ╩ ⇔≡™ↄ⌂⅛≢⁸ ╟╡

√ ה ≢№╢⁹↓╣╠─ ╩ ⱴ♬ꜙ▪ꜟ⌐ ⇔≡™ↄ⁹ 

 

 2-21. ⱴ♬ꜙ▪ꜟ┼─  

 

 

   

 2-52.LiB ╡ → ─ ─☻ꜞfi◓ⱬꜟ♩ 

♥ꜝ♄Ɽכ♠ 

 

 

  

LiB

ẓ ẓ

 

LiB

ṕ Ṗ

ṕ

Ṗ

Ễ

Ễ

ể ể
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 ─ ─ ⁸ ╛ ─ ⁸ ─ ┘ ╡

╩ ⇔⁸∕─ ╩ ↑─ⱴ♬ꜙ▪ꜟ┼ ∆╢√╘⁸LiB Ɽ♇◒─

─ ╩ ∆╢↓≤≤⇔√⁹ꜝⱵⱠכ♩⅔╟┘ ─ 2 ♃▬ⱪ─ ─ ╩

∫√⁹ 

 

ꜝⱵⱠכ♩ 

 

LiB 

ꜝⱵⱠכ♩─ LiB ≢│ ⇔╛∆™ ─ LEAF ╩ ⇔√⁹ ⅜ ≤⌂╢

╟℮⌐ ≢ ≤⇔√─∟ ⇔⁸ ╩ ⇔√⁹ 

 

 2-22.ꜝⱵⱠכ♩─ LiB  2-4  

 

 

  

/

LEAFṕZE0Ṗ

LL

192 ṕ48 Ṗ

3.8V/360V

36Ah

24kWh

294kg
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╩  2-53⌐ ∆⁹ ⌐ LEAF ─ LiB Ɽ♇◒╩ ╣⁸ⱥכ

╩כ♃ ™≡ ↕∑╢⁹ ⅜ ⅎ╢╕≢ ╩ ™⁸ ⅜ ⅎ√ ⁸ ─√╘ LiB ╩

∆╢⁹⌂⅔⁸LiB ⌐ LiB ⅜ ∆╢↓≤╩ ←√╘⁸ ⌐│

─ ╩ ⇔√  2-54 ⁹ 

ꜝⱵⱠכ♩ LiB ─ ≢─ⱥכ♃כ ╩  2-55 ⌐ ∆⁹ⱥכ♃כ

≤ ☿fi◘כ╩ ∆╢√╘⁸ ▪♇Ɽכ◌Ᵽכ╩ ╡ ⇔√⁹ ─ ⌐ⱥכ♃כ

≤ ☿fi◘כ╩ ⇔√─∟⁸ ╩ ≢⅝╢╟℮⌐●☻◔♇♩Ⱳfi♪╩ ™≡▪♇

Ɽכ◌Ᵽכ╩ ⇔√⁹ 

│ LiB Ɽ♇◒╩ A⁸B⁸C─Ⱪ꜡♇◒↔≤⌐ ↑≡ⱥכ♃כ─☻▬♇♅╩ ╣╢⁹╕

∏│A─ⱥכ♃כ─☻▬♇♅╩ ╣⁸A≢ ⇔⌂↑╣┌B─ⱥכ♃כ─☻▬♇♅╙ ╣⁸

B ≢ ⇔⌂↑╣┌ C ─ⱥכ♃כ─☻▬♇♅╙ ╣╢↓≤≤⇔√⁹A ─ⱥכ♃כ─☻▬♇

♅╩ ╣⁸ ∆╣┌∕↓≢ⱥכ♃כ─☻▬♇♅╩○ⱨ⌐⇔√⁹ 

ꜝⱵⱠכ♩ LiB ─ ≢─ⱥכ♃כ≤ ─ ╩  2-56⌐ ∆⁹

LiB ⁸ ⁸ⱥכ♃כ ⁸ ⁸ ⁸ ⌐ ╩ ⇔ ╩

⇔√⁹ 

 

 2-53.  

ⱴ♥♇◒ 

 

 2-54. ─  

ⱴ♥♇◒ 

Leaf LiB

1. LIB ON

LeafLiB

2 . 3. 

Leaf LiB

LiB
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 2-55.ꜝⱵⱠכ♩ LiB ─ ≢─ⱥכ♃כ  

ⱴ♥♇◒ 

 

 2-56.ꜝⱵⱠכ♩ LiB ─ ≢─ⱥכ♃כ≤ ─  

ⱴ♥♇◒ 

  

B AC

50

ṕ Ṗ

Å LIB 11

Å LIB 11

Å LIB 4

Å ṕ ṧ Ṗ5

Å ṕ ṧ Ṗ5

Å ṕ Ṗ4

Å ṕ Ṗ1

Å 1 50 100
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ⱥכ♃כ─☻▬♇♅╩ ╣≡⅛╠⁸ 30 ≢ ™ ⅜ ⇔⁸∕─ ⌐ ⅜

⇔√⁹ ⅛╠ 35 ╕≢│ ⇔ↄ ⇔≡⅔╡⁸Ɽ♇◒ ╛ ≢▪♇Ɽכ◌

Ᵽכ≤▪fi♄כ◌Ᵽכ─Ⱳfi♪ ⅛╠ ⅜ ╣ ≡⁸ ⅝⌂ ⅜ ≡™√⁹∕─ │

⅜ ↕ↄ⌂╡⁸1 ⅜ ↕ↄↄ∆┬∫≡™╢ ≤⌂∫√√╘⁸ ⌐ ╩

╣≡ ⇔√  2-57⁸  2-58 ⁹ 

 

 

 2-57.ꜝⱵⱠכ♩ LiB ─ ─  

ⱴ♥♇◒ 

 

 

 2-58. ─ꜝⱵⱠכ♩ LiB  

ⱴ♥♇◒ 

 

 

 

ể 30 ṕ ể 40 Ṗ

20 40
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 ─ ⌐≈™≡⁸ᵑLiB Ɽ♇◒⁸ᵒ ⁸ᵓ ─ 3 ╩ ⇔√

 2-59 ⁹ 

 

 2-59.  

ⱴ♥♇◒ 

◒♇Ɽה  

 ꜝⱵⱠכ♩ LiB ╩  2-60⌐ ∆⁹Ⱪ꜡♇◒⌐ ↑≡ ╩ ⇔√⁹

⌂⅔⁸LiB ─ ⁸ⱥכ♃כ ⁸ ─ 3⅛ │ꜟכꜙ☺⸗√⅝≢ A⁸B⁸D⁸F⁸G⁸

H⁸J≢№╢⁹ 

 

 2-60.ꜝⱵⱠכ♩ LiB  

ⱴ♥♇◒ 

 

 

 

LiB

1m

50cm

1
5

0
c
m

1
0

0
c
m

A
B D

F

G
H I J K

C E
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 2-23. ꜝⱵⱠכ♩ LiB  

  

ⱴ♥♇◒ 

 

 

 2-61. ꜝⱵⱠכ♩ LiB  

ⱴ♥♇◒ 

  

Ḳṹ

32 685 32 665

30 704 30 619
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30 869 31 820
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 ꜝⱵⱠכ♩ LiB ╩  2-23⁸  2-61 ⌐ ∆⁹╕√⁸  2-24 ⌐ꜝⱵⱠכ♩

LiB ─ ╕≤╘╩ ∆⁹ 

 2-24. ꜝⱵⱠכ♩ LiB ─ ╕≤╘ 

Ⱪ꜡♇◒  

A Ⱪ꜡♇◒ 15 ⅞⅛╠ ⌂ ⅜ ╘╠╣√⁹ │ 665ϴ≤ ─Ⱪ꜡

♇◒≤ ⇔ ⇔ ╘─ ≢№∫√⁹ 

B Ⱪ꜡♇◒ 30 ╕≢ ⅝⌂ │⌂⅛∫√⅜⁸∕─ ⌐ ⅜ ⇔√⁹ 

D Ⱪ꜡♇◒ ─ ⅜ ⌂⅛∫√ ≢№╢⅜⁸ ⅛╠ 3 ⅛ ≤╙ ⌂

⅜ ╘╠╣√⁹ 

F Ⱪ꜡♇◒ 6 ⅞⅛╠ ⌂ ⅜ ╘╠╣⁸ │ 814ϴ≢№∫√⁹ 

GⱩ꜡♇◒ 18 ⅞⅛╠ ⌂ ⅜ ╘╠╣⁸ │ 665ϴ≢№∫√⁹ 

H Ⱪ꜡♇◒ ⅜╟ↄ ⇔≡™√Ⱪ꜡♇◒≢№╡⁸ │ 820ϴ╩ ⇔√⁹

20 ⅞⅛╠ ⌂ ⅜╖╠╣√⁹  

J Ⱪ꜡♇◒ ⅜╟ↄ ⇔≡™√Ⱪ꜡♇◒≢№╡⁸ │ 910ϴ╩ ⇔√⁹ 

ⱴ♥♇◒  

ה  

ꜝⱵⱠכ♩ LiB ─ ╩  2-25⁸  2-62⌐ ∆⁹Ɽ♇◒⅛╠ ⅜ ╣ ⇔

≡ ⅜ ⅛∫√ ⅜ ™ ≢№∫√⁹ 

 

 2-25.ꜝⱵⱠכ♩ LiB ─  

 

ⱴ♥♇◒ 

  

 2-62.ꜝⱵⱠכ♩ LiB ─  

ⱴ♥♇◒  

Ḳṹ
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33 917

32 159

32 569

36 132
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50cm⁸100cmה  

 ꜝⱵⱠכ♩ LiB ─ 50cm⁸100cm ≢─ ╩  2-26⁸  2-63⌐ ∆⁹

│ ⅜ ⅝ ⇔≡™√ ─ ⅜ 917ϴ⌐ ⇔≡⁸50cm ╣√≈™√≡

≢│ 562ϴ⁸100cm ╣√≈™√≡≢│ 109ϴ≤™℮ ≢№∫√⁹≈™√≡⌐

⇔≡™√ PPⱣ▬fi♄כ╙ ≢ ⇔≡⇔╕∫√  2-64 ⁹ 

 

 2-26.ꜝⱵⱠכ♩ LiB ─ 50cm⁸100cm ≢─  

 

ⱴ♥♇◒ 

 

 2-63.ꜝⱵⱠכ♩ LiB ─ 50cm⁸100cm ≢─  

ⱴ♥♇◒ 

 

 

 2-64. ╩ ⇔≡™√ PPⱣ▬fi♄כ 

ⱴ♥♇◒  

Ḳṹ
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34 562

37 109

( )
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ה  ⱴ♇ⱪכꜝ◌

ꜝⱵⱠכ♩ LiB ─ ╩ⱴ♇ⱪכꜝ◌  2-65⌐ ∆⁹LiB Ɽ♇◒│≥─Ⱪ꜡♇◒╙

650ϴ ─ ╩ ⇔≡⅔╡⁸ ⌂ↄ ⅜ ⅜∫≡™╢⁹ ─ │⁸ ⅜

⇔≡™√ ⅜ ∫≡⅔╡⁸ ⇔√ ─ │ 917ϴ≢№∫√⁹ ⅜ ⌂⅛∫√

≤ ─ │ 150ϴ ≢№∫√⁹ 

ꜝⱵⱠכ♩ LiB ─▪♇Ɽכ◌Ᵽכ⅔╟┘▪fi♄כ◌Ᵽכ─ ╩ⱴ♇ⱪכꜝ◌  

2-66 ⌐ ∆⁹▪♇Ɽכ◌Ᵽכ│ ⅜ ⅜∫√↓≤≢⁸ ⅜ ↄ⌂╢ ⌐№∫√⁹ ⌐

◓ꜝⱦ☻ⱪכ◘ ⇔ ╖ ⅜№╡⁸ ─ ╡ ≤⌂∫√ ≢ ⅜ ↄ⌂∫≡™√⁹ 

 

 2-65. ꜝⱵⱠכ♩ LiB ─  ⱴ♇ⱪכꜝ◌

ⱴ♥♇◒ 

 

 2-66. ꜝⱵⱠכ♩ LiB ─▪♇Ɽכ◌Ᵽכ⅔╟┘▪fi♄כ◌Ᵽכ─ ♇ⱴכꜝ◌

ⱪ 

ⱴ♥♇◒ 

 

0 1200600

731 ṹ869 ṹ704 ṹ

910 ṹ820 ṹ665 ṹ

814 ṹ

ṹ

159 ṹ

917 ṹ

569 ṹ 140 ṹ

109 ṹ

1m

0 1200600

440 ṹ

751 ṹ

352 ṹ

516 ṹ530 ṹ

ṹ

281 ṹ

314 ṹ

278 ṹ

260 ṹ394 ṹ
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╕≤╘ 

Ⱪ꜡♇◒≤╙ ⌂ↄ ⇔≡⅔╡⁸Ɽ♇◒ ─ │ 650ϴ⅛╠ 910ϴ≢№∫

√⁹ 

▪♇Ɽכ◌Ᵽכ─ │⁸352ϴ⅛╠ 751ϴ≢№╡⁸ ─ ⅜ ⅛∫√⁹ 

▪fi♄כ◌Ᵽכ─ │ 260ϴ⅛╠ 394ϴ≢№╡⁸▪fi♄כ◌Ᵽכ≢╙ 400ϴ ™

⌐⌂╢↓≤⅜ ⅛∫√⁹ 

⅛╠ 50 ≤ 100 ⇔√ ─ ╩ ⇔√≤↓╤⁸∕╣∙╣ │ 562ϴ

≤ 109ϴ╩ ⇔⁸PP ─Ᵽ▬fi♄כ⅜ ∆╢╒≥─ ≢№∫√⁹ 
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LiB 

─ LiB ≢│ ⅜⇔╛∆™ ─▪►♩ꜝfi♄כPHEV ╩ ⇔√⁹ ⅜

≤⌂╢╟℮⌐ ≢ ╩ ⇔√  2-27 ⁹ 

 

 2-27. ─ LiB  2-12  

 

 

 

 

LiB ─ ≢─ⱥכ♃כ ╩  2-67 ⌐⁸ LiB ─

≢─ⱥכ♃כ≤ ─ ╩  2-68⌐ ∆⁹ ⌐ ⇔√ 2 ─ⱥכ♃

⌐כ⁸Ⱪ☻Ᵽ│כ ↕∑⁸ ⅜ ⇔√ ⌐ⱥכ♃כ╩ ⇔≡ ⅜ ╣⁸ ╩↕∑

≡ ↕∑╢ ≢ ⇔√⁹∕─ ─ⱥ⁸│כ♃כ☿ꜟ─ ╩ ∫≡ ⇔√⁹ 

≢│ ⱥכ♃כ─☻▬♇♅╩ ⌐ ↑⁸ⱥכ♃כ≢LiB ⌐ ≢⅝⌂⅛∫√ ⁸

Ᵽכ♫כ≢ ╩ ∫≡ ↕∑╢↓≤≤⇔√⁹Ᵽכ♫כ─ │⁸ ─ ♃fi◒

⅛╠─ ╩ ⇔⁸LiB ─ ⅛╠ ╢↓≤≤⇔√ ♃fi◒│ Ɽ♇◒

⌐ ⇔≡™╢√╘ ⁹ 

 

/

	13.8kWh

L

PHEVṕ12kWhṖ

80 ṕ10 Ṗ

300V

40.5Ah
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 2-67. LiB ─ ≢─ⱥכ♃כ  

 

 2-68. LiB ─ ≢─ⱥכ♃כ≤ ─  

 

  

П˔Ќ˔

ṧ Ṩ ṧ Ṩ ṧ Ṩ ṧ Ṩ ṧ Ṩ
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LiB ─ ─ ╩  2-69⌐ ∆⁹ⱥכ♃כ─☻▬♇♅╩ ╣≡⅛╠ 2

⅛╠ ™ ⅜ ⁸ 13 ⌐Ɽ♇◒ ⌐╙ ⅜ ≡™√⁹ ≢ LiB ╩ ∆╢ⱪ

ꜝ☻♅♇◒⌐ ⅜ ™≡™√≤ ⅎ╠╣╢⁹∕─ ⁸ ⅜ ∆╢ ╖⅜⌂⅛∫√√╘⁸

15 ⌐Ᵽכ♫כ ⌐ ╡ ⅎ ↕∑√⁹3 Ᵽכ♫כ≢ ⇔√≤↓╤⁸

⅝⌂ ⅜ ⇔√√╘⁸Ᵽכ♫כ≢─ ╩╛╘√≤↓╤⁸LiB Ɽ♇◒─ ⅜

⇔√⁹ ─ LiB │▪♇Ɽכ◌Ᵽכ⅜ ≢№∫√√╘⁸  2-70⌐ ∆╟℮⌐▪♇Ɽכ

◌Ᵽכ─ ⅜ ⇔√╒⅛⁸ ⅜ ∆╢⌐≈╣▪♇Ɽכ◌Ᵽכ⅜ ⇔√⁹∕─ ⁸

LiB ─ ╩ ╢╙─⅜⌂ↄ⌂╡⁸ ≤≤╙⌐ LiB ─ ⅎ ⅜ ⅝ ┌↕╣

1m50cm ╒≥ ⌐ ⇔≡™√⁹ LiB │▪♇Ɽכ◌Ᵽכ─ ⌐ ™⁸ ⅜ ⌐

⅝ↄ ≡™√⁹ ≢ꜝⱵⱠכ♩─ LiB │▪♇Ɽכ◌Ᵽכ⅜ ≢№∫√√╘⁸▪♇Ɽ

⅜כⱣ◌כ ∆╢↓≤│⌂ↄ⁸ ⅜ ⌐ ≡™√⁹ 

⅜ ╢⌂≥─ ╙№╡⁸∆═≡─☿ꜟ⅜ ⅎ⅝╢ ⌐ ⅜ ⌐ ⅛∫√

√╘⁸ ⅛╠ 1 ⌐ Ᵽכ♫כ≢ ⇔⁸LiB ╩ ↕∑ ∫√─∟⁸

⌐ ╩ ╣≡ ╩ ∫√  2-71 ⁹ 

 

 2-69. LiB ─ ─  

ⱴ♥♇◒ 

 

 2-70. ⇔√▪♇Ɽכ◌Ᵽכ 

Ễ
15

ễ 30
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ⱴ♥♇◒ 

 

 2-71. ─ LiB  

ⱴ♥♇◒ 

 

 

ꜝⱵⱠכ♩ LiB ≤ ⌐⁸ ─ ⌐≈™≡⁸ᵑLiB Ɽ♇◒⁸ᵒ ⁸ᵓ

─ 3 ╩ ⇔√⁹ 

 

◒♇Ɽה  

 LiB ╩  2-72 ⌐ ∆⁹Ⱪ꜡♇◒⌐ ↑≡ ╩ ⇔√  

2-72 ⁹ 

 

 

 2-72 LiB  

ⱴ♥♇◒ 

5 4 3 12

5 4 3 12
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 2-28. LiB  

  

ⱴ♥♇◒ 

 

 2-73. LiB  

ⱴ♥♇◒ 

 

LiB ╩  2-28⁸  2-73⌐ ∆⁹Ⱪ꜡♇◒ 1⅔╟┘ 2⌐≈™≡⁸

│⁸ ≢ 908ϴ⌐ ⇔≡™√⁹Ᵽכ♫כ⅛╠│ ╣√ ⌐№╢√╘⁸ ⅛╠

№╢ ⅜ ∫≡⅛╠ ⇔≡™╢⁹70 ─ ⌂ │⁸ ⅎ ╡╩

←√╘⁸Ᵽכ♫כ⌐╟╢ ╩ ∫√ ⌐ ⇔√≤ ⅎ╠╣╢⁹ 

Ⱪ꜡♇◒ 3⌐≈™≡⁸Ⱪ꜡♇◒ 1 ⅔╟┘ ⌐♃כ♦─2 ═⁸Ᵽכ♫כ⅜ ™√╘⁸

⌐ ↄ ⇔≡™╢⁹ 

Ⱪ꜡♇◒ 4⅔╟┘ 5 ⌐≈™≡⁸Ⱪ꜡♇◒ 3╟╡╙⁸↕╠⌐Ᵽכ♫כ⌐ ™√╘⁸

⌐ ↄ ⇔≡™╢⁹ │⁸LiB ─ ⌐╟╢ ╟╡╙⁸Ᵽכ♫כ ⌐╟╢

─╒℮⅜ ⅝™≤ ⅎ╠╣╢⁹ 

Ḳṹ
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32 772
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 Ⱪ꜡♇◒ 1 5─ ⁸≡™≈⌐♃כ♦ ─ ─ ╩ 100ϴ↔≤⌐ⱪ꜡♇♩

⇔⁸ ─ ╩ ⇔√  2-74 ⁹Ⱪ꜡♇◒ 5⅜ ╙Ᵽכ♫כ⌐ ™⅜⁸Ᵽכ♫כ

⌐ ™ ⅛╠⁸ ⅜ ↄ⌂∫≡™√⁹ 

≥─Ⱪ꜡♇◒≢╙⁸500ϴ ⌐⌂╢≤ ⅝⅜ ⌐⌂∫≡™╢⁹500ϴ ≢ LiB ☿ꜟ⅜

⇔⁸ ⌐ ⁸ ⌐ ⇔√≤ ⅎ╠╣╢⁹  

 

 2-74. LiB ─ ─ ╩ 100ϴ↔≤⌐ⱪ꜡♇♩  

ⱴ♥♇◒ 
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ה  

LiB ─ ╩  2-29⁸  2-75⌐ ∆⁹▪♇Ɽכ◌Ᵽכ ⌐ ∆╢╟

℮⌐ ⇔√₈ ₉─ ⅜ ↄ⁸551ϴ╕≢ ⇔≡™√⁹ ─ │⁸≥

─ ≢╙ 400ϴ ╕≢ ⇔√⁹ 

 

 2-29. LiB ─  

 

ⱴ♥♇◒ 

  

 2-75. LiB ─  

ⱴ♥♇◒ 

  

Ḳṹ
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50cm⁸100cmה  

 LiB ─ 50cm⁸100cm ≢─ ╩  2-30⁸  2-76⌐ ∆⁹ꜝⱵⱠכ♩

LiB ≤ ⌂╡⁸ ⅜ ≢│⌂ↄ ⌐ ⅝ ⇔≡™√↓≤≢⁸ ⅜ꜝⱵⱠכ♩ LiB

╟╡╙ ™ ≢№∫√⁹ꜝ ⱵⱠכ♩LiB ≢│⁸PP Ᵽ▬fi♄כ╩ ⇔≡ ⇔√√╘⁸

LiB ─ ⌐ ╦╣≡™╢ LEAF ⌐ꜟכꜙ☺⸗─ ⌐ ↕╣≡™╢╙─ ╩

⇔√⁹ 

 2-30. LiB ─ 50cm⁸100cm ≢─  

 

ⱴ♥♇◒ 

 

 2-76. LiB ─ 50cm⁸100cm ≢─  

ⱴ♥♇◒ 

 

 2-77. ╩ ⇔√  

ⱴ♥♇◒  

Ḳṹ

28 417

26 81

26 56

( )
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100cm






























































































