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CASNo.
⁪

1 000071-43-2 Benzene

2 000075 -01-4 Vinyl chloride

3 000079 -01-6 Trichloroethylene

4 000106-99-0 1,3- 1,3-Butadiene

5 000067 -66-3 Chloroform

6 000068 -12-2 N,N- N,N-Dimethylformamide

7 000075 -09-2 Dichloromethane

8 000107-13-1 Acrylonitrile

9 000127-18-4 Tetrachloroethylene
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CASNo.
⁪

10 000050 -00-0 Formaldehyde

11 000075-21-8 Ethylene oxide

12 000101-14-4 3,3'- -4,4'- 3,3'-Dichloro-4,4'-diaminodiphenylmethane

13 000107-30-2 Chloromethyl methyl ether

14 000056 -23-5 Carbon tetrachloride

15 000062 -53-3 Aniline

16 000075-56-9 Propylene oxide

17 000077-78-1 Dimethyl sulfate

18 000078-79-5 Isoprene

19 000078-93-3 Methyl ethyl ketone

20 000079-06-1 Acrylamide

21 000080 -05-7 4,4'- 4,4'-Bisphenol A

22 000084 -74-2 Dibutyl phthalate

23 000091-20-3 Naphthalene

24 000095 -80-7 2,4- 2,4-Diaminotoluene

25 000096 -23-1 1,3- -2- 1,3-Dichloro-2-propanol

26 000098 -88-4 Benzyl chloride

27 000098 -95-3 Nitrobenzene

28 000100-41-4 Ethylbenzene

29 000100-42-5 Styrene

30 000100-44-7 Benzyl chloride

31 000101-77-9 4,4'- 4,4'-Methylenedianiline

32 000106-46-7 1,4- 1,4-Dichlorobenzene

CASNo.
⁪

33 000106-89-8 Epichlorohydrin

34 000107-06-2 1,2- 1,2-Dichloroethane

35 000108-05-4 Vinyl acetate

36 000108-88-3 Toluene

37 000109-86-4 2- 2-Methoxyethanol

38 000110-80-5 2- 2-Ethoxyethanol

39 000111-15-9 -2- 2-Ethoxyethyl acetate

40 000115-96-8 (2- ) Tri(2-chloroethyl) phosphate

41 000117-81-7 (2- ) Di(2-ethylhexyl) phthalate

42 000121-14-2 2,4- 2,4-Dinitrotoluene

43 000123-91-1 1,4- 1,4-Dioxane

44 000140-88-5 Ethyl acrylate

45 000141-78-6 Ethyl acetate

46 000630 -08-0 Carbon monoxide

47 001163-19-5 Decabromodiphenyloxide

48 001330-20-7 (o-, m-, p- ) Xylene(o-, m-, p-isomer mixture)

49 004098 -71-9 Isophoronediisocyanate

50 007803-57-8 Hydrazine hydrate

51 008001-58-9 Creosote

52 015096-52-3 Cryolite

53 026471-62-5 2,4-,2,6-, Toluene diisocyanate 2,4-,2,6-,-mixed 
isomer mixture
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CHAPTER 6. ḣ (₴ ) Ớ

( : Alternatives to Halogenated Solvents Used in Surface 
Cleaning, ᾗTURI (Toxic Use Reduction Institute)

( ) 

ḣ ḣ

ḯ / ( )

Å Ỷ

( Ầ )

Å , ₴

ḓ ẓ ( ₴ḗẓ )

( , ḯ ꜚ

)

Åồ Ỷ ḓ ẓ

( ᾖ , ₴ , ồḯ , , 

ἠ Ỷꜚ )

Category

Acute Human 
Effects VH VH VH H H M M

Chronic 
Human Effects VH VH VH VH H L L

Ecological 
Hazards VH L VH VH M H H

Environmental 
Fate & 
Transport

VH H H H VH VH VH

Atmospheric 
Hazard H H H H L L H

Physical 
Properties VH VH VH VH VH H H

Trichloro-
ethylene

Methylene
Choloride

Perchlor-
oethylene

N-propyl
bromide

1,2 trans
dichloro-
ethylene

Hydroflu -
roethers

Hydroflu -
orocarbo-

ns

( ) 

Very High High Medium Low
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6. ḣ (₴ ) Ớ

ḯ / ( )

Å ( )
ẃ

( ḗ 15 )

Å

(SMC-411) 

- ἑ⁷ ἑ
ẃ

Å ₴ 10% , ᾖ
3 ḓ( : MC 1,600 /kg, 4,700 /kg) 

- ἠ / /
Ỷ ồ ẖ

(ἠ ) CAS (%)
Propylene glycol 1,2-Propanediol 57-55-6 20-30

Potassium hydroxide Caustic potash 1310-58-3 3-4
Tri Ethanol Amine -NITRILOTRISETHANOL 102-71-6 5-10

Ethanol Ethyl alcohol 64-17-5 1-2
Ion-water DIHYDROGEN OXIDE 7732-18-5 30-35
₴ 5-10
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ḯ / ( )

Å ẃ ₴
ἑ

( ḗ 11 )

ÅSHL White 1500D ồ
(64742 -47-8)

- ₴ ẓ Ἒ ẃ Ỷ
ἑ⁷ ἑ Ả . 

Å ḓḣ , ᾖ Ἒ ₴
5% ḣ 10% ḣ

Ỷ

Å Ἒ N,N-
, Ỷ ẇ

( ḗ 110 )

- ẇ Ἒ

Å (65%)Ἒ (35%) Ớ
ồ

Åẇ , , ᾖ
20% ḓ ḓ

- ꜚ ᾖ
ḯ
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( ) ồ
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Å 39% ḓ2% 
ồ

Å35% ḓ30% 
ồ
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ẃ Ả

ἑ

Å ἑ

-

- Ỷ
Ỷ ḓ

Å

ồ

ế‏ ἠ ḯ
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ồ

Å ἑ Ả
ḣ

Å gylcol ether 
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ἑ ẇ( , , , ḗ ) ồ
ἑ

Å (formic acid) ₴ ₴

₴ ἑ

Å

ẇ( , ḗ) ồ

ḣ

Åᾖ ἑ

Å

ḣ ₴ 10% ḣ

ᾖ ἑ₴ ₴ ἑ
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ἑ ḯ / ( ) ₴

Å ⁷ἑ

-
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ἑ ḯ / ( ) ₴

Å ἑ ἑ

- ḣ ḣ

Å ḣ

Å ἑ 70% 90~99%
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ἑ ḯ / ₴ ἑ

Ἒἠ ₴ ẃ ₴

Å

ḗ
(adiponitrile) 

- 1,3- ẃ

Å ὸ 1,3-
₴

Å ἑ

₴

ồ

ḗ ἑ

49



CHAPTER 

ḣ ḣ
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ἑ ḯ /ἑ ḯ

⁷ἑ ḯ ἑ ḓ
, ₴ ḣ

Å ( : 1.33)

Å ḣ

Å 99% ḣ

ÅBreath Valve Ớ
150 mmH2O
ḣ

Å Ớ 10,000 
mmH2O Ớ,    

9,000 
mmH2O ἠ

Å ḓ ḣ , 
ḓ Ḕ ₴

, , 

Å Ớ
BV EVḓ

Å Corn Roof Tank

Å Ớ
BV EV ₴

Ỷ, BV
EV
ḯ Vent 
Gas VCU Ḕ

Å Dome Roof Tank

ồ

ồ
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ἠ ḯ / Ỷἠ , ἠ ₴, ⁷ ḯ

Å ἑ Ỷ

- ἑ ẇἚ

10ḯ 6ḯ

Å ₴

Åἑ ồ

(forklift)

⁷ ḯ

⁷Ἒ
₴ ⁷ ḯ

ἠ ₴ḯ

₴ ₴, , ồ ₴
Ἒ ₴ ẃ , ₴ ₴

ἑ ( )
Å Ἒ ồ ồ ḗ

Å Ớ

Å , , , ḗ , ẓ
30% ḣ

ḣ ḣ
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ἠ ḯ / ἠ ḯ

₴ ḗ

Ớ ₴ ḣ ẓ ( )
( , )

ἠ ₴ ἠ
(LDAR,Leak Detection and Repair)

Å — Ớ ẖ LDARἠ Ớ (
ẓ ),ẓ ἠἠỚ

* ἠ — Ớ

Å ẃ ₴ 500 ppm(THC ₴
) 200 ppm ἠ

Ⱶ

ḯ
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ἠ ḯ / ἠ ḯ

Ớ / ἠỚ
1 & ₴ ἠ

ḣ ḣ

Ớ
ẓ ₴ Ḕ 1 ẓ ₴ ἠ Ỷ ồ ḓ

₴ Ớ
1 Ỷ, 

ỆἚ₴ ἠ Ỷ ồ
— Ớ

″ ἠ ồ
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ḯ
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6. ḣ (₴ ) Ớ

ḯ / ḯ

Åḯ ἑ

Å , Ἒ , Ἒ

- Ệ

Å 80% 20% , 90% ḯ 10% ḣ

ḯ

Å

-

Å ḣ

Å 60% 40% , 95% 5% ḣ

ἑ ḯ

ồ ồ
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ḯ / ḯ

Ỷ
ḯ

Å Ệ Ệ
- (90% ồ 10% )
- Ệ ồ 100% 

Ệ Ệ
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ḯ / ḯ

₴

Å Ἒ ₴
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Å ₴ ẃ, VRU, VCU Ệ
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ḣ ḣ

₴

Å Ἒ Ἒ ₴
( Ệ 100% , )

Å ₴ ẃ VRU, VCU Ệ
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ḯ / ḯ
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- ,
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< >
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ḯ / ( ) ḯ

( )- RTO 

Å 50 ₴(Concentrator) /

Å RTO ₴

ÅRTO Ἒ ἑ⁷ ἑ

RTO

ḣ ḣ

Å ḓ 5~12 RTO ‏ ḓ

Å Ỷ ḓ RTO ḓ
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ḯ / ( ) ḯ

(Ỷ )

Å ₴ Ỷ

Å ḓ ὸ ₴ ἑ₴

Å 99% 

( )

Å ₴ ḓ

Å ὸ ḓḓ

Å ⁶, ἚḬ `⁶ Ớ ⁶

- ⁶ HCl ḓ Ả

- ỚVOCs , ᾖ / ḗ ⁶

ḣ ḣ
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CHAPTER 6. ḣ (₴ ) Ớ

ḯ / ἠ ḯ

ὸ

Ớ Ỷ ἠ

Å ( ) Ἒ
Ỷ ὸ

Å ὸ ồ
ḓ

Benzene 336 mg/g

50% ḓ

ḣ ḣ

A 10 / , 5 , 0.5g/g,
ḗ2 ὸ (10 / )( 5 )

Å 10 / ḓ 5 / ḗ4 ὸ
(20 / ) ḣ ( 80% 2 )
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CHAPTER 

ḣ

6. ḣ (₴ ) Ớ

325 ẇ
( )

ἠ Ḩ
(LDAR )47

68

111

17

37
45

15%

ồ

21%

ᾗ ₴ ḯ ( )

14%

₴ ( ḣ ἑ )

5%

‏ ḣ
( , )

11%

62

₴ , ḯ
( ὸ , ẇ, )

34%





CHAPTER 

[ 1] 1. ( 1 )

OOO Ớ₴

1,3-

Ớ ἑ ( ) ₴

48,000 10 1

(1,3- 40% ) Ỷ / ἑ ẃ 1,3- (99 .5%)

7. ḣỚ 64

* 24 ⁷ ḓ ( 80,400 / )



CHAPTER 

ἑ ἑ ⁷ ἑ

1 ( ) , 40% ḗ1₴ 50
Ệ , 

1,3-

2 , , ,Ớ ( ἑ ἠ)ἑ ἠ 1,3- 1,3-
3 ἑ ( 1 ) ẃ 1,3-
4 ( 2 ) 1,3- Ἒ ẃ 1,3-
5 ( BD ) ἑ ẃ ỶỶ 1,3-BD 1,3-
6 ( )Ỷ (1,3-BD) 1,3-
7 ( ) ἑ Recycle ἑ 1,3-
8 ₴ ( ḓ Ḕ ) ἑ (ἑ ) ḓ Ḕ ἑ 1,3- 1,3-
9 ₴ ( ) ἑ ḓ ἑ 1,3- 1,3-

1. ἑ ḯ ( ḣ ὸ )
2. ἑ ( )

[ 1] 2. ⁷ἑ ( 2 )

7. ḣỚ
(

) 
ḣ
ἑ

, 

Å ἑ (ἑ )

Å ⁷ἑ ḓ ἑ

Å , 

Å ⁷ἑ ồ

⁷ἑ ἑ ồ ἑ
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CHAPTER 7. ḣỚ

[ 1] 3. ⁷ ( 3 )

1 1,3- - 48,000 48,000 1
, , ,
Ớ - 44.7 - - 44.7

2
₴

10,000 - - - 10,000

0.0 48,000 48,000 10,000 44.7 0.0 0.0 10,044.7

# ỆἚḥ
( ἑ , - ₴ )
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1,3- , , ,Ớ

-

44.7 kg/

[ 1]4-1. ḣ ( ḣ )( 4 )

- LDAR : — Ớ - ( ) ‼

Å ( ‼ẃ) , , ,Ớ ( , )
ἠ

- Ḕ — Ớ
6ḯ ḓ Ớ )

Å ( ) 

ἠ ₴ (kg/ ) = x x Ớ (kg/hr/source) x ḗ ḗ(hr/yr)
₴ (kg/ ) = ₴ (kg/ ) x (1- )

7. ḣỚ

Å

- , , , ,     

ᾖ

( ‼ẃ , ‼ẃ )

ḣ
ᾖ — Ớ ḗ(hr/ ) (kg/ )

100
70 ḓ 0.00023 200 1.288

30 ḓ 0.00023 200 0.552

200
180 ḓ 0.00183 200 26.352

20 ḓ 0.00183 200 2.928

ḯ 50 50 ḓ 0.0017 200 6.8

50 50 ḓ 0.0017 200 6.8

44.7
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1,3- ₴

99.5

10,000

- Ớ -> -> ẃ (99.5%)

░ᶹֿפ Ṫ▫װ װ░┬ ─Ѿ װ░┬

VOC 28.7 5,491,000      m3

BD Fuel Gas 31.4 3,300,000      kg ⱳỢҍỮᶹֿפ Ḍҵ kg/mƑṪ▫װ (mmHg) ͙שּ

Flare GAS 9,500            TON 1,3-Ṩ Ӱ⁪0.0006 54.09 2330

* ҍ͙₡₀Ḣּתᾎἒᴛ ⁷˺ӇѤ ᶹֿפ Ḥ װ

Ḣּתᾎἒ ░ᶹֿפ ⱳỢҍỮᶹֿפ
═ẋװפֿ

(0~100%)
Ṫ▫װ

Ḍҵ

( kg/mƑ)

ᶟṪ═

(0~1)

ⱭởҊừᶶֹו 

)jf'ר█┘

Ҋ͖ḡ ר

(kg)

VOC 1,3-Ṩ Ӱ⁪ 19.2 54.09 0.0006 0.102 336,049        1,680          

Fuel Gas 1,3-Ṩ Ӱ⁪ 0.13 54.09 0.0006 0.073 429,000        2,145          

ᴆ‡ᾅ Flare Gas 1,3-Ṩ Ӱ⁪ 0.13 54.09 0.0006 0.073 1,235,000      6,175          

ἵʻᴛ

[ 1]4-1. ḣ ( ḣ ) ( 4 )

Å (23 ) ḓ Ḕ
- ἑ ḓ Ệ ἠ

[ ḓ Ḕ ] [ ]
Å ( ẃ ) 3 ẃ (99.5%)
Å ( ‼ẃ) ( Ớ ) (1-0.995) 

ex) (kg)=1,3- VOC ʭ 1,3- ʒɗ ʭ1000

99.5% 

7. ḣỚ 68
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[ 1]4-2. ḣ ( ḣ ) ( 4 )

7. ḣỚ

1,3- , , ,Ớ

2026

1,000

80%

8.6

- LDAR : Ớ ( ḓ ), — Ớ ( ḓ )
- ẃ = ( ḣ₴ - )/ ḣ₴ 100

( ἠ Ḩ )
Å LDAR ₴ (1 / )

(500ppm Ἒ ) ḣ 1 )
-LDAR ἠ Ớ, ḓ — Ớ
- ẃ :ἠ Ἒ ḣ Ớ

Å :25 ḓ ḗ ḓ ⁷ ḓ ḥ

(kg/ )= Ớ ḗ ḗ (‼ẃ1) 23 ₴ LDAR ‼ẃ ẃ

ᾖ — Ớ Ớ ḗ( / ) (kg/ )

100
70 ḓ 0.00023 7.8*10 -6 200 0.784

30 ḓ 0.00023 200 0.552

200
180 ḓ 0.00183 3.1*10-7 200 0.288

20 ḓ 0.00183 200 2.928

ḯ 50 50 ḓ 0.0017 2.0*10 -6 200 0.52

50 50 ḓ 0.0017 7.49*10 -6 200 0.08

LDAR ( ) 44.7 ( ) 5.2

— Ớ Ớ ḗ( / ) (kg/ )

0.00023 7.8*10 -6 335 1.3132

0.00023 335 0.9246

0.00183 3.1*10-7 335 0.4824

0.00183 335 4.9044

0.0017 2.0*10 -6 335 0.871

0.0017 7.49*10 -6 335 0.134

LDAR ( ) 44.7 ( ) 8.6

(‼ẃ2) ‼ẃ
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CHAPTER 

1,3- ₴

2027

1,300

10

13,566

( , ₴ / ḯ )
Å ἑ ḓ

- 1,3- 10%ἑ
- ẃ : ₴ Ἒ ὸ ẃ
- : ḓ 24 ₴

10% ḣ

- ẃ = ( ḣ₴ - )/ ḣ₴ 100

ḣ₴

[ 1]4-2. ḣ ( ḣ ) ( 4 )

7. ḣỚ

Å ḣ ḔḔ
Å ḣ ᾖ

( ₴ )
Å ḣ

( ‼ẃ , ‼ẃ )

ḣ

70



CHAPTER 

[ 1] 5. ḣ ( 5 )

7. ḣỚ

Å

Å
- LDAR : 44.7 kg/ ⁷ ḓ 74.9 kg/ ḣ 8.6 kg/ ḣ
* ₴ 81% ḣ , ḓ 89% ḣ
- : 10,000 kg/ ⁷ ḓ 16,825 kg/ ḣ 13,575 kg/ ḣ
* ₴ 36% ḓ, ḓ 19% ḣ

ᾖ 23 24 25 26 27 28 29
⁷ 48,000 80,400 80,400 80,400 80,400 80,400 80,400 

, , ,Ớ 44.7 74.9 74.9 8.6 8.6 8.6 8.6 
₴ 10,000 16,750 16,750 16,750 13,566 13,566 13,566 
Ớ( ) 10,045 16,825 16,825 16,759 13,575 13,575 13,575 

₴ (Y)

(kg/ )
ᾖ

ḣ

Y+1
1
(Y+2)

2
(Y+3)

3
(Y+4)

4
(Y+5)

5
(Y+6)

1

1,3-

10,045

(kg/ ) - 16,824.9 16,758.6 13,574.6 13,574.6 13,574.6 

₴ ḣ (%) - - 67.5 - 66.8 - 35.1 - 35.1 - 35.1 

ḓ

( ⁷ ḓ

) 

ḓ ⁷ ( )( ) 80,400 80,400 80,400 80,400 80,400 80,400

ḓ (kg) 

( ḣ )
16,824.9 16,824.9 16,824.9 16,824.9 16,824.9 16,824.9 

ḓ ḣ (%) - 0 0.4 19.3 19.3 19.3 

⁷ ḓ ḓ
= (24 ⁷ * (23 / ⁷ )

) [ 4 ] Ἒ Ả
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[ 1] 6. ( 6 )

2020 ḣỚ

ḣ ḣ

1 (Y+2) - -

2 (Y+3) - -

3 (Y+4) - ḓ 22 23 Ớ ồ

4 (Y+5)

Åἑ Ệ
- 1,235 / 99.5% 
- : 20
- ẃ : ἑ 61.4 % ẃ

* [ἠ ḣ₴ Ỷ ]

-

5 (Y+6) - -

) ) )) ))

₴ (kg)
(kg)

ᾖ Y+1 Y+2 Y+3 Y+4 Y+5 Y+6

1 1,3- 771,269
- 771,269 771,269 10,045 10,045 10,045 

- 771,269 771,269 771,269 10,045 10,045

* 25

7. ḣỚ 72





CHAPTER 

[ 2] 1. ( 1 )

OOO Ỷ

Ớ ἑ ( , , Ệ , ẇ ) ₴

( / ) 2,500 (kg/ ) 5,447 ( / ) 11

Å : Ệ (99.3% )

Å ⁷ : 250 /

7. ḣỚ 74



CHAPTER 

1 ἠ

2 Ớ -

3 ἑ
, , Ệ , Ἒ, , ẇ ἑ

ἑ

4 ₴
3. ἑ

₴ἠ

1. ἑ ḯ ( ḣ ὸ )
2. ἑ ( )

[ 2] 2. ⁷ἑ ( 2 )

ḣ ὸ : 
1 /2

7. ḣỚ

Ệ Ἒ ẇ

₴

60%
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CHAPTER 

# ỆἚḥ

( ἑ , - ₴ )

[ 2] 3. ⁷ ( 3 )

1 0 2,500 2,500 1 0 2232 0 0 2232

2 ἑ 0 996 0 0 996

3 ₴ 493 0 0 0 493

0.0 2,500 2,500 493 3,228 0 0 3,721

7. ḣỚ 76



CHAPTER 

[ 2] 4-1. ḣ ( ḣ ) ( 4 )

ÅỶ
- 10 2₴, 20 1₴
- Ệ 100% 

0

2232.0

7. ḣỚ

* Triwin Ớ , Ớ ỆἚ‼ẃ

10 , 30%,
100

10 , 60%,
100

20 , 80%,
100

310 kg/ 580 kg/ 1,342 kg/
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ἑ

Å ἑ
Ệ

* [ - -Ệ - Ἒ- -ẇ ]
- ᾖ ἑ ḥ

25mmH2O ‼ẃ 60%

60

996

[ 2] 4-1. ḣ ( ḣ ) ( 4 )

60%

2,497.8 /

10 /

40% 
60% ₴

99.5% 12,489 kg/

10 / 2,489 kg/

60% ( ) 1,493 kg/

996 kg/

7. ḣỚ

ἑ
( 99.5%)

60%
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CHAPTER 

₴

Å

- : 2
( 2 m3, 500kg/m3)

- : 0.5 g/g
Å ὸ : 1 ὸ (2 )

25

493

[ 2] 4-1. ḣ ( ḣ ) ( 4 )

60%

1 /
( ὸ 2 / )

60% ₴

ἑ

60%

7. ḣỚ

1,493 kg/

493 kg/

Å ḗ1 ḓ

- 2 , 0.5 g/g 1 ḓ
- 1,494 kg/ 1 Ỷ 493 kg/

(2 )

79



CHAPTER 

Ệ
( 95%) Ệ

2025
1,000.0

95
111.6

[ 2] 4-2. ḣ ( ḣ ) ( 4 )

310 kg/ 580 kg/ 1,342 kg/

15.5 kg/

95%

29 kg/ 67.1 kg/

2,120.4 kg/

7. ḣỚ

10 , 30%,
100

10 , 60%,
100

20 , 80%,
100
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Å ὸ ᾖ
ἑ 100mmH2O

- 60% 99%

2027
10.0
99
25

[ 2] 4-2. ḣ ( ḣ ) ( 4 )

7. ḣỚ

60%

2,497.8 /

10 /

40% 
60% ₴

ἑ
( 99.5%)

60% 99%

2,497.8 /

10 /

25 kg/
1% 

2,489 kg/ 99%
₴

ἑ
( 99.5%)

99%
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Å ḓ
- ₴ 2 5 ḓ

( 0.5 g/g 2.5 ḓ )
- Ớ 80%

Å ḗ 2 ὸ (10 ) ḗ5
ḓ ( 4.5 ḓ )

2026
1,000.0

80

916.9

[ 2] 4-2. ḣ ( ḣ ) ( 4 )

7. ḣỚ

3.7 /
( ὸ 10 / )

ἑ

2,489 kg/

916.9 kg/

Å ḗ5 ḓ

- (80% ḓ )
- 4,584 / * 80% = 916.9 kg/

(5 , 2 ὸ )

2,120.4 kg/

82
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ᾖ 23 24 25 26 27 28 29

2,232 2,232 112 112 112 112 112 

ἑ 996 996 996 996 25 25 25 

₴ 493 493 2,613 917 917 917 917 

Ớ( ) 3,721 3,721 3,721 2,025 1,054 1,054 1,054 

[ 2] 5. ḣ ( 5 )

7. ḣỚ

₴ (2023)

(kg/ )
ᾖ

ḣ

2024
1
(2025)

2
(2026)

3
(2027)

4
(2028)

5
(2029)

1 3,721

(kg/ ) - 3,721 2,025 1,054 1,054 1,054 

₴ ḣ (%) - 0 46 72 72 72

)

[ 4 ] Ἒ Ả

ḯ , ḯ ″
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CHAPTER 

[ 3] 1. ( 1 )

OOO

₴Ớ ḓἑἑ ἑ ₴

( / ) 40 (kg/ ) 40,000 ( / ) 0

Å : 

Å ⁷ : 40 /

7. ḣỚ 85



CHAPTER 

[ 3] 2. ⁷ἑ ( 2 )

1
Ỷ

-

2 ₴Ớ ḓἑἑ ἑ Ả ḓἑ - -

3 ἑ
₴

: T-1volume: 0.08ʭ ı-2 volume: 0.24ʭ
4 ₴ ₴Ớ ḓἑἑ ₴ ( Ἒ )
5 ẓ ἑ - -

1. ἑ ḯ ( ḣ ὸ )
2. ἑ ( )

ἠ ẓ
ἑ

₴Ớ
ḓἑἑ ἑ

₴
( Ἒ )

60%

7. ḣỚ 86
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[ 3] 3. ⁷ ( 3 )

# ỆἚḥ

( ἑ , - ₴ )

1 0.0 40 40 1 ἑ 0.0 16,000 0.0 0.0 16,000.0

2 ₴ 24,000 0.0 0.0 0.0 24,000.0

0.0 40 40 24,000 16,000 0.0 0.0 40,000.0

7. ḣỚ 87
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ἑ
Å

- 60% 
* ᾖ ἑ

Fan ἑ (100mmH2O) 20%
ἑ 20mmH2O

60

16,000

[ 3] 4-1. ḣ ( ḣ ) ( 4 )

T-1 T-2

Size

490 W

400 L

410H

1470W

400 L

410H

Volume 0.08ʭ 0.24ʭ

7. ḣỚ

₴

60%

40
%

88
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[ 3] 4-1. ḣ ( ḣ ) ( 4 )

₴

Å Ἒ

-

Ἒ ẃ

* Ἒ

ḓ 100% 

0

24,000

7. ḣỚ 89
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[ 3] 4-2. ḣ ( ḣ ) ( 4 )

Å ḯ ḣ
- ẃ ἑ ἑ

Å ḣ
Å 2027 10%, 2028 50%, 2029 100%

* ἠ

2029
50.0
100
0

7. ḣỚ

2027
0.0
100
0

27Ц 28Ц 29Ц

, kg/ 36,000 20,000 0

, kg/ 4,000 20,000 40,000

, % 10 50 100

1 2 3 4 5 —ḥ( ḥ )

1 5% 341 70 314 576 404 353

2 10% 413 82 564 458 424 431.6

3 A 156 52 314 153 256 188.3

4 B 78 57 254 143 354 158.3

10% Ỷ ḓ ḓ
ẖ 2 ồ ồ

* (1 )
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[ 3] 5. ḣ ( 5 )

7. ḣỚ

ᾖ 23 24 25 26 27 28 29

⁷ 40,000 40,000 40,000 40,000 36,000 20,000 -

ἑ 16,000 16,000 16,000 16,000 14,400 8,000 -

₴ 24,000 24,000 24,000 24,000 21,600 12,000 -

40,000 40,000 40,000 40,000 36,000 20,000 -

₴ (2023)

(kg/ )
ᾖ

ḣ

2024
1
(2025)

2
(2026)

3
(2027)

4
(2028)

5
(2029)

1 40,000

(kg/ ) - 40,000 40,000 36,000 20,000 0

₴ ḣ (%) - 0 0 10.0 50.0 100
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ḣỚ ἑḯ‏

8. ḣἑḯ

( 11 2 5 ) ( 5 4 2 ) 

( 11 )

ồ ἠ ḣỚ ồ

Ả ἑ , 

ἑ ḣỚ

ồ ἑḯ .

Å

ḣỚ ἑ
[ ḣỚ ἠ ‏ ]

1. 

2. ḣ

3. ḣ

4. ḣ

5. ḣ
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ḣỚ ἑḯ

″ Ỷ ἑḯḓ
( , ₴ḗ , )

8. ḣἑḯ

Ả ( )ἑ ḯ
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ḣỚ ἑḯ

* ἑ ( , ⁷ ) Ớ ἑḯ

8. ḣἑḯ 95

ʝʝ͙‰

ṩҵ תᾎ₡Ἶ╜ʝʝḴּל
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CHAPTER 

ḣỚ ἑḯ

8. ḣἑḯ

ḣỚ ἑḯ( )
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CHAPTER 

ḣ

Ἒ , ồ ,
ḓ ᾖ

ḣỚ
ḣ ẓ

ẓỆἚἑ
ḓḯ

- /
- /ἑ
- ᾚ /

8. ḣἑḯ

ḓ

ồ
( ) ( )

₴
ḣỚ

ἑ

ḣ

₴ ẓ

ḣ₴
ẓ

ḣ

ᾖ

ᾖ
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CHAPTER 

ᾖ ‼ẃ
ἠ

4 (ᾗḓ )

ᾗḓ ᾗ ẇḨἚồ

Ỷ, ᾗ ẇḨ ồ ₴

Ḓ .

ᾗḓ ἠ , Ḓ ᾖ, ₴ ḯ , 

, ὸ Ḩᾖ Ỷ, ἠ

Ḓ₴ Ḓ .

ᾗḓ ἠ ἠ ₴ ḯ Ỷ

₴ Ḕ Ả ⁶

ẃ .

7 2( ἠ ἠ ) 

ἠ ᾖ ⁷ ἠ Ỷ

Ỷ Ḓ ₴ Ḕ .

1. ἠ Ỷ Ḓ Ớ Ḓ

2. ἠ ἠ Ỷ ₴ ᾖ Ḓ

3. ἠ ἑ

4. ἠ

5. ḣỚ Ḓ

6. ″ ἠ Ỷ Ḓ [

2016.5.29.] [ : 2018.11.29.] 7 2

ᾗ ẇḨ ồ ₴ Ḓ

8. ḣἑḯ

ḣỚ Ḓ

( 7 2)( 4 )
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ḣ
23

ḯ ẓ
- 6ḯ ẓ
* (A )  Ệ ẓ
* (B )  ḯ ( ḯ )
* (C ) ẓ ḣ

ḯ ẓ

- 6ḯ 1 ḗ ḣ ἑ

- ẓỆἚἑ

- ḯ ἠ Ể

8. ḣἑḯ

ἠ (Flange Ệ )
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ḣ
ᾚ

8. ḣἑḯ

ḣ ('21 )

- '20 ḣỚ (21. 12)

- ẓỆἚ ἠ
₴ ẇ Ỷ(22.2)

Ể Ḩ ) ḣ ᾖ ('23 )

- Ể Ớ
- ḣ ᾖ - '23 ḣ

Ḩ

100


