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ạ

- 10ӆ (2003, 2004, 2006, 2008, 2010, 2012, 2017, 2019, 2020, 2021) ạ

ȅ ạ״ ֯ ạ״ ᴷ Ҫᴰạ״ ᶧ

ȅ Ṧ ạ״

ᴷכ
- ạ״ạ ạ״ : 20

- 10ӆ ạ״ ᴷ, 20כ ạ״ 11 ~ 15

ȅ // 2 , 12 2 , 13 5 , 15 1

: 10 Ү ạ״ 126 ( Ṏ 12.6 )



ạ

ᴷכ
- ạ״

ȅ /.Ү 42 ( ạ״ 126 33.3% Ҫ )

ȅ ạ ạ/ ᴻ Ҫ 18 Ҫ (42 43%)

Ṧ ר ạ 5 , 3 , ạ 2

- ạ/ ạ/ ạ

ȅ /.Ү 25 ( ạ״ 126 20%)

ȅ ạ ạ 15 (60%), ạ( ạ) 9 (36%), ạ 1 (4%)

- ᴻӆ ạ״

ȅ /.Ү 13 ( ạ״ 126 10%)

ȅ ạ/

- ạ

ȅ /.Ү 13 ( ạ״ 126 10%)

ȅ ạ ạҪ 9 ( 69%), ạ 2 , ạ 2



ạ

ᴷכ
- ạ״

ȅ /.Ү 26 ( ạ״ 126 21%)

ȅ ạ 10 Ҫ (26 38%)

Ṧ ạ 6 , ᴜạ 6 , 2 , ạ 2

- ạ

ȅ ҺҪ ҫ , ạ״ , 10 Ү 7

ạ
- Ҫ ạ ạ (+ạ )

ȅ ạ״: ạ/

ȅ ạ/ ạ/ ạ: ạ

ȅ ᴻӆ ạ״: ạ/

ȅ ạ: ạ

ȅ ạ״: 



ạ״ ạ
( ạ/ )



ạ/

(mouldboard plow)

5 

20 2004

?

(share)

(moldboard)

(landside)

(frog)

( ) .

,

.

.

, , .

( )
, , 18 , pp.115~116

ᾫṫ⁫ṫ Ớ Ԃ

( Ḅ, ִי, Ὼ ᶷ )a



ạ/

(mouldboard plow)

ᾫṫ⁫ṫ Ớ Ԃ

( Ḅ, ִי, Ὼ ᶷ )a

5 

15 2008

?

) (beam)

) (coulter)

) (shin)

) (gunnel)

)



ạ/

(mouldboard plow)

ᾫṫ⁫ṫ Ớ Ԃ

( Ḅ, ִי, Ὼ ᶷ )a

5 

86 2012

(mold board plow) (plow bottom) 3

?

) (shere)

) (land side)

) (frog)

) (mold board)

)

¼ , ,

. ,

.

( )
, , , pp. 114

3 :ꜙ ⁫ , , ᾫṫ⁫ṫ

▐ῄ 2



ạ/

(mouldboard plow)

(suction): ₐ ᾠ ҏ֛

- בּ : ᵆᴸ ꜚ ṯ ҍӀ әӒ

- בּ :   Ӏ

- Ắ Ớ ⁫ ӦῶḂה

ԃ ṍӀ Ὣ ꜜ Ҕꜙ ᶷ Ӧҍ

5 

87 2003

(mold board plow) (suction)

?

)

)

)

)

)

(heel) ,

.

,

.

( )
, , p.272



ạ/

(mouldboard plow)

(suction): ₐ ᾠ ҏ֛

- בּ : ᵆᴸ ꜚ ṯ ҍӀ әӒ

- בּ :   Ӏ

- Ắ Ớ ⁫ ӦῶḂה

ԃ ṍӀ Ὣ ꜜ Ҕꜙ ᶷ Ӧҍ

5 

6 2017

?

) 

)

)

)

)

(section) :

:

:

( )
, , , pp. 384



ạ/

(mouldboard plow)

Ⱡᶾ Ӎ ᶷ

- ḄҎ: ⁫ ᵆӦ   ἶᶷҎ

- Ӓ֥Ҏ: ⁫ ᾠ Ӓ▐ḻ

- Ὼ Ҏ: Ӓ 85% ◄ḏ ᶷּב ᾫṫ⁫ṫ

ᾠ ὔᶷ▓Ӧ,   ἶᶷҎ

5 

82 2020

?

)

)

)

) 85%

)

.

.

( )
, , 18 , pp .117



ạ/

(mouldboard plow)

Ⱡᶾ Ӎ ᶷ

- ḄҎ: ⁫ ᵆӦ   ἶᶷҎ

- Ӓ֥Ҏ: ⁫ ᾠ Ӓ▐ḻ

- Ὼ Ҏ: Ӓ 85% ◄ḏ ᶷּב ᾫṫ⁫ṫ

ᾠ ὔᶷ▓Ӧ,   ἶᶷҎ

5 

100 2020

?

)

)

)

)

)

, ,

3 . ,

, 85%

.

( )
, , , pp.117



ạ/

ạ(plow, plough)

5 

98 2006

?



ạ/

(disk plow)

5 

2 2008

(disk plow) ?

)

.

) ,

.

) (scraper)

.

) ( : deep plowing) .

)

.

( )
, , , pp.116~117

▐ῄ 2



ạ/

(disk plow)

5 

85 2006

?

.

.

.

.

,

, .

( )



ạ/

(specific draft)

5 

95 2003

(plow) ( ) k (kgf/cm 2 ) ?

( , Zr = , d¼j= ,

k = )

) )

) )

)

(N/cm 2) .

( )
, , p.120

Ӌ ℮ בּ = Ӌ /(Ӓ ÁӒ )



ạ/

(specific draft)

Ӌ ℮ בּ = Ӌ /(Ӓ ÁӒ )

5 

7 2010

25cm, 10cm, 100kgf 0.5m/s

(kgf/cm 2) ?

) 0.2

) 0.4

) 0.6

) 0.8

/( Ü ), 100 kgf/( 25 * 10 ) = 0.4 kgf/cm 2

( )
, , ¼ , p.69

▐ῄ 2



ạ/

(specific draft)

Ӌ ℮ בּ = Ӌ /(Ӓ ÁӒ )

Ӌ ṅἍ= Ӌ ἍÁӋ ꜚḻ

ṅ ῄ 2

5 

13 2019

5.5km/h ,

750 mm, 200 mm , kW ?

( , 3.0N/cm 2 )

1) 2.3

2) 4.5

3) 6.9

4) 8.3

3

= ě

= ě ě =3ě75ě20=4500(N)

=4500ě5.5/ 3600=6.9(kW)

( )
, , , , p.105



ạ/ ạ/ ạ ạ
( ạ)



ạ

5 

9 2004

1 ~ 3 ,

?

.

,

.

,

.

( )
, , 18 , pp.148

▓



ạ

▓

5 

5 2017

?

) 

)

)

)

)

:

( )
, , , pp. 394



ạ

▓

5 

93 2006

?

▐ῄ 3



ạ

▓

ṅ ῄ 2

5 

16 2017

?

) , , 

) , ,

) , ,

) , ,

)

: , , , ,

( )
, , , pp. 394



ạ

ạ

5 

92 2012

?

) ) ) )

)

) :

) :

)

,

.

( )
, , , pp. 149

֥ᶷ ὗ ╛ὧ ᶷ֥ӔἛ♄

ὗḋᶷ , 

ὗ Ἓ  ᶷ   ,

(  )

ὗәỢ Ἓ ḻ ᶷ Ө, 

әỢ ὭṫᶷԂ (֥furrow opener) , 

ὗ⁬ ә ᶷ⁬ ֥

Ὄ ἛԂⱠ

ủ ₐ ֥

ṅ ῄ 3



ạ

ạ

֥ᶷ ὗ ╛ὧ ᶷ֥ӔἛ♄

ὗḋᶷ , 

ὗ Ἓ  ᶷ   ,

(  )

ὗәỢ Ἓ ḻ ᶷ Ө, 

әỢ ὭṫᶷԂ (֥furrow opener) , 

ὗ⁬ ә ᶷ⁬ ֥

Ὄ ἛԂⱠ

ủ ₐ ֥

5 

2 2010

?

) , ,

) , ,

) , ,

) , ,

, ,

.

( )
, , 18 , p.149



ạ

ạ

֥ᶷ ὗ ╛ὧ ᶷ֥ӔἛ♄

ὗḋᶷ , 

ὗ Ἓ  ᶷ   ,

(  )

ὗәỢ Ἓ ḻ ᶷ Ө, 

әỢ ὭṫᶷԂ (֥furrow opener) , 

ὗ⁬ ә ᶷ⁬ ֥

Ὄ ἛԂⱠ

ủ ₐ ֥

5 

20 2019

?

1)

2)

3)

4)

3

( )
, , , , p.151



ạ

ạ

֥   (  ) 

- ԂᾒἠỴ , ἠỴ , Ӓ▐ , ,   

‪ Ṵ

֥   (  ) 

- , Ӥ֥ , ұ , Ṵ

5 

96 2020

?

)

)

)

)

)

, .

.

( )
, 2 , pp.150



ạ

ạ

5 

18 2019

?

1)

2)

3)

4)

4

, , ,

( )
, , , , p.150

ṅ ῄ 2

֥   (  ) 

- ԂᾒἠỴ , ἠỴ , Ӓ▐ , ,   

‪ Ṵ

֥   (  ) 

- , Ӥ֥ , ұ , Ṵ



ᴻӆ ạ״ ạ
( ạ/ )



ᴻӆ ạ״

ạ

5 

1 2017

, 

?

) 

)

)

)

)

N Hs , Q

, (H), (L), (ι) .

.

( )
, , , pp.177

ҍἛ ỳ, ⱢἛבּ , ṅἍ

ῳ Ἓᵁ ᵔӚ♠ ⱠӚ♠

(characteristic curve) Ớ

- Ҝ ⱠӚ♠ ὗ ḻ ίӀ

♠ ә, ә בּ ᶷ

ҳ Ԃ ᶷ֥⁮ ἰҍṐ

ⱠӚ♠

ṅ ῄ 2



ᴻӆ ạ״

ạ

5 

92 2003

?

) , , ,

) , , ,

) , , ,

) , , ,

) ⱠӚ♠

ҍἛ ỳ, ⱢἛבּ , ṅἍ

ῳ Ἓᵁ ᵔӚ♠ ⱠӚ♠

(characteristic curve) Ớ

- Ҝ ⱠӚ♠ ὗ ḻ ίӀ

♠ ә, ә בּ ᶷ

ҳ Ԃ ᶷ֥⁮ ἰҍṐ



ᴻӆ ạ״

ạ

5 

16 2008

?

) < <

) < >

) > >

) > <

)

,

,

(shaft power)

(water power) .

.

( )
, , , pp.208

ṅἍ: ҍבּ ṍᶷῇבּ ṅἍ Ἓ

ἝṅἍ Ớ (ῇ ΏᶷṅἍ)

ṅἍ: ṅ֥ҍ ὗ ᶷḫ

ṅἍ. ּבṅἍ ἛᵁᶠҖ (ῇ

ṅἍ ֥ ḿἌ ᶷṅἍ)

ꜙ ṅἍ: Ἓ ὗ ᶷḫ

ṅἍ Ἓ ṅἍ ṅ Ӧ

ḝәἌ ▓ ( ḿὣ֥

ṅἍ)

ꜙ ṅἍè ṅἍèּבṅἍ.

ṅἍ ḆḄӔ ♄ꜜ ῡἛ

ṅἍ ֥ᶷꜙ ṅἍ> ṅἍ> ּבṅἍ



ᴻӆ ạ״

ạ

5 

89 2021

20m3/min, 10m 74%

kW ?

60

44

33

28

(shaft power)

, ὡ : (kW), ά: *?S¼σ, kg/s), W :

(J/kg), H : (J/N m), Q : (m3/s ), σ:

(kg/m 3 )

( )
, CIR, , pp.54

ṅἍ= ἝṅἍ(ּבṅἍ)/

)ṅἍ= ỳבּ ỳ) Áבּ Ἅ

ỳÁבּ = Áῇ ℮ ỳ

(1000kgf/m 3 = 9.81kN/m 3)

* kW Ḅ ṅἍ ֥ ♄ᶷ֩ ᶷm Ḅ , 

kN Ḅ , ҏ sec Ḅ Җ ▐

ῄ ♄

ṅἍ= 20/60 [mבּ 3/sec] Á10 [m] Á9.81 

[kN/m 3] = 32.7 kW

ṅἍ= 32.7/0.74 = 44.19 kW



ᴻӆ ạ״

- Ỵ Ἅ בּ

ᶷ . ⁫

-

1) Ԃ ҍҏḄ ֡ ә, ә ῳ

Ὣ ᵒԂⱠ

2) ῇ ӦᾧỦҍ♆ ḻ

3) ҏḄ ә ֥ẋῄ ♥ ᾠ

4) Ӧ ỳבּ ‛ ҍ

5)   ꜚ ֥ẋῄ ṅ ᾞ

ᶋ

6) ṅ֥ Ӎ ҍᶾ

5 

14 2010

?

) .

) .

) .

) .

.

( )
, , 18 , p.172



ᴻӆ ạ״

- Ỵ Ἅ בּ

ᶷ . ⁫

-

1) Ԃ ҍҏḄ ֡ ә, ә ῳ

Ὣ ᵒԂⱠ

2) ῇ ӦᾧỦҍ♆ ḻ

3) ҏḄ ә ֥ẋῄ ♥ ᾠ

4) Ӧ ỳבּ ‛ ҍ

5)   ꜚ ֥ẋῄ ṅ ᾞ

ᶋ

6) ṅ֥ Ӎ ҍᶾ

5 

3 2017

?

) .

) .

) .

) .

)

.

( )
, , , pp.172



ᴻӆ ạ״

- Ỵ Ἅ בּ

ᶷ . ⁫

-

1) Ԃ ҍҏḄ ֡ ә, ә ῳ

Ὣ ᵒԂⱠ

2) ῇ ӦᾧỦҍ♆ ḻ

3) ҏḄ ә ֥ẋῄ ♥ ᾠ

4) Ӧ ỳבּ ‛ ҍ

5)   ꜚ ֥ẋῄ ṅ ᾞ

ᶋ

6) ṅ֥ Ӎ ҍᶾ

5 

100 2006

(volute) ?

.

( )



ᴻӆ ạ״

(rotary pump)

- ′ᾠ ṍ ᶷἛ (rotor)

ᵒ Ἅ

בּ ᶷ

-

1) Ớ ῲ(priming)

2)  ⃰ὗ Ἓ ῡἛԂ ҍҏḄ

֡ Ὥ, Ἓ ᾠ Ὣᾧṍ

ᶞּבҍ ᵁ֥ ᾠ

ẗ ᶷӍ

3) Ἕ  ỳ Ἕ◄ בּ ℮ἕ

Ὥ, Ἓᶷ  Ἅ ҍ ẁỚ

ӦἛ ▐ ҏӉ ᵁ֚Ὸ

ₐₒ ♄◕֥ᶷᵒₐᶞּבỳẋῄ

בּ ḓ   ỳ   Ἅ ҍ

℮ἕ

5 

84 2012

(rotary pump) ?

) .

) .

) .

) .

)

(rotor)

. ,

(priming) .

( )
, , , pp. 180

֥ †

ṅ ῄ 2



ᴻӆ ạ״

⁬ (reciprocating pump)

- Ὺ Ṏ ὥḝᵒ ᵁ Ỷ ҍ ⁬

ṅ Ἓ ֥ᵒ ″ ὗ

ῇ ɛ  ᶷ . 

- Ԃ ẁỚ , Ỷ , 

ḁ Ừ Ṵ ἛₒὊṐ

-

בּ (1 ẁỚ  Ἅ Ӏ″

2) ꜙ ᾠ♄ᶋ Ἅ בּ

5 

97 2020

?

)

)

)

)

)

.

, .

( )
, , , pp.179



ạ ạ
( ạ)



ạ

ạ

ṅἍₒ῁ (֥power sprayer)

- Ỷ Ỷ ṅ ◕֥ᶷ

ₐ (ḓ֥⁫ḁᵎ Ἅ)

Ӧ֥  ⃰ὗ Ӧ ҍ ɛ 

- Ӥ֥ : Ỷ ꞈ ỳ ₔ֘

⁫ ₒ῁ Ἅ ֘Ṵ ӀṍḻἜ

- Ἅ : ₒ῁ Ἅ ә, Ӧḻ Ἅ

Ἓₐ ὗ⁫ ᾞ, ♄ꞈ

Ṏ ỳ ◄ Өבּ בּ

- ṅἍₒ῁֥ὗ῁ὣ ▐ ֥ ♄ᶷ ỳבּ

ꞈ ỳ 20% ḻἛ ᶷҹ

ṅἍₒ῁֥Ԃ

5 

81 2006

?



ạ

ạ

ṅἍₒ῁ (֥power sprayer)

- Ỷ Ỷ ṅ ◕֥ᶷ

ₐ (ḓ֥⁫ḁᵎ Ἅ)

Ӧ֥  ⃰ὗ Ӧ ҍ ɛ 

- Ӥ֥ : Ỷ ꞈ ỳ ₔ֘

⁫ ₒ῁ Ἅ ֘Ṵ ӀṍḻἜ

- Ἅ : ₒ῁ Ἅ ә, Ӧḻ Ἅ

Ἓₐ ὗ⁫ ᾞ, ♄ꞈ

Ṏ ỳ ◄ Өבּ בּ

- ṅἍₒ῁֥ὗ῁ὣ ▐ ֥ ♄ᶷ ỳבּ

ꞈ ỳ 20% ḻἛ ᶷҹ

ṅἍₒ῁֥Ԃ

5 

19 2004

?

, , , , .

.

.

( )
, , 18 , pp.197~201



ạ

ạ

ṅἍₒ῁ (֥power sprayer)

- Ỷ Ỷ ṅ ◕֥ᶷ

ₐ (ḓ֥⁫ḁᵎ Ἅ)

Ӧ֥  ⃰ὗ Ӧ ҍ ɛ 

- Ӥ֥ : Ỷ ꞈ ỳ ₔ֘

⁫ ₒ῁ Ἅ ֘Ṵ ӀṍḻἜ

- Ἅ : ₒ῁ Ἅ ә, Ӧḻ Ἅ

Ἓₐ ὗ⁫ ᾞ, ♄ꞈ

Ṏ ỳ ◄ Өבּ בּ

- ṅἍₒ῁֥ὗ῁ὣ ▐ ֥ ♄ᶷ ỳבּ

ꞈ ỳ 20% ḻἛ ᶷҹ

ṅἍₒ῁֥Ԃ

5 

14 2004

?

.

.

.

.

.

. ,

,

.

( )
, , 18 , pp.201



ạ

ạ

ṅἍₒ῁ (֥power sprayer)

- Ỷ Ỷ ṅ ◕֥ᶷ

ₐ (ḓ֥⁫ḁᵎ Ἅ)

Ӧ֥  ⃰ὗ Ӧ ҍ ɛ 

- Ӥ֥ : Ỷ ꞈ ỳ ₔ֘

⁫ ₒ῁ Ἅ ֘Ṵ ӀṍḻἜ

- Ἅ : ₒ῁ Ἅ ә, Ӧḻ Ἅ

Ἓₐ ὗ⁫ ᾞ, ♄ꞈ

Ṏ ỳ ◄ Өבּ בּ

- ṅἍₒ῁֥ὗ῁ὣ ▐ ֥ ♄ᶷ ỳבּ

ꞈ ỳ 20% ḻἛ ᶷҹ

ṅἍₒ῁֥Ԃ

5 

97 2012

?

) .

) .

) .

) .

)

,

.

( )
, , , pp. 201



ạ

ạ

ṅἍₒ῁ (֥power sprayer)

- Ỷ Ỷ ṅ ◕֥ᶷ

ₐ (ḓ֥⁫ḁᵎ Ἅ)

Ӧ֥  ⃰ὗ Ӧ ҍ ɛ 

- Ӥ֥ : Ỷ ꞈ ỳ ₔ֘

⁫ ₒ῁ Ἅ ֘Ṵ ӀṍḻἜ

- Ἅ : ₒ῁ Ἅ ә, Ӧḻ Ἅ

Ἓₐ ὗ⁫ ᾞ, ♄ꞈ

Ṏ ỳ ◄ Өבּ בּ

- ṅἍₒ῁֥ὗ῁ὣ ▐ ֥ ♄ᶷ ỳבּ

ꞈ ỳ 20% ḻἛ ᶷҹ

ṅἍₒ῁֥Ԃ

5 

10 2017

?

) .

) .

) .

) .

)

:

( )
, , , pp. 417



ạ

ạ

ṅἍₒ῁ (֥power sprayer)

- Ỷ Ỷ ṅ ◕֥ᶷ

ₐ (ḓ֥⁫ḁᵎ Ἅ)

Ӧ֥  ⃰ὗ Ӧ ҍ ɛ 

- Ӥ֥ : Ỷ ꞈ ỳ ₔ֘

⁫ ₒ῁ Ἅ ֘Ṵ ӀṍḻἜ

- Ἅ : ₒ῁ Ἅ ә, Ӧḻ Ἅ

Ἓₐ ὗ⁫ ᾞ, ♄ꞈ

Ṏ ỳ ◄ Өבּ בּ

- ṅἍₒ῁֥ὗ῁ὣ ▐ ֥ ♄ᶷ ỳבּ

ꞈ ỳ 20% ḻἛ ᶷҹ

ṅἍₒ῁֥Ԃ

5 

4 2019

%

?

1) 1~5%

2) 15~20%

3) 40~45%

4) 50~55%

2

20%

( )
, , , , p.200

ṅ ῄ 2



ạ

ạ

ṅἍₒ῁ (֥power sprayer) ᶂ

- ҍ Ṏ ῦὨ Ἓₒ▐ ᶷ֥Ӕ ꜙἛ

ῼ◕ ὣ ẁỚ Ἅᶂ , ◄Ὂᶂ , 

ᶂ Ṵ ἛₒὊṐ

ᶂ Ὂ
(A: Ἅᶂ , B: ◄Ὂᶂ , C: ᶂ )

5 

86 2020

?

)

)

)

)

)

.

( )
, , , pp.201


