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ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ

Å ʆˇ̫ ˊʴˇˎ˂ ˇˉˇʽʶʾˍʰʽˋˍˇ̄˂ʰʾˋʽˇˍˇɳˎˉʽ˔ʶʽˊʹˋʽʰˁˇˏʃˊˇʴˊʱ˃˃ʰˍˇˌ
ζɳˁˉʰʾʵʶˎˋʹˁʰɲ̔ʽɰhʾˇɾˎʱʻʹˋʹηˁʰʽ̀ˎ ʴ˔ˊʹ˃ʰˍˇʵˇˍʶʾˍʰʽʰˉˈ̱ʹ˄
ɳˎˊ˖ˉʰʿˁʺɴ˄˖ˋό́ɳˎˊ˖ˉʰʿˁˈɼˇʽ˄˖˄ʽˁˈʆʰ˃ʶʾˇύˁʰʽhˉˈʁ ʻ˄ʽˁˇˏˌ
ˉˈˊˇˎˌ.

Å ʆˇ̫ ˊʴζ̌ɮ˄ˇʽˁˍʱɮˁʰʵʹ˃ʰʿˁʱɾʰʻʺ˃ʰˍʰˋˍŤEI ɶˉʶʾˊˇˎηʷ˔ʶʽ
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ʶˁˉʰʽʵʶˎˍʽˁˇˏʷˊʴˇˎˍˇˎɻ̔ ʵʱˋˁˇ˄ˍʰ.
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʃ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˍʹˌ ˃ʽˁˊˇʱˊʵʶˎˋʹˌ
Åʁʽˁˇ˄ˇ˃ʽˁˈ ˋˏˋˍʹ˃ʰ ˈˋˇ ʰ˒ˇˊʱ ˍʹ˄ 
ˉˊˇ˃ʺʻʶʽʰ ˍ˖˄ ˎ˂ʽˁ˗˄ ˁʰʽ ˍʹ˄ ʶʴˁʰˍʱˋˍʰˋʹ

Åʃˇ˂ˏ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˋˏˋˍʹ˃ʰ ʶˉʶʽʵʺΥ

ïʆˇ ˄ʶˊˈ ʵʾ˄ʶˍʰʽ ʶˁʶʾ ʰˁˊʽʲ˗ˌ ˉˇˎ ˍˇ ˔ˊʶʽʱʸˇ˄ˍʰʽ 
ˍʰ ˒ˎˍʱ όˋˍˇ ˊʽʸˈˋˍˊ˖˃ʰ)

ïɳ˂ʰ˔ʽˋˍˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ʰˉ˗˂ʶʽʶˌ ˂ˈʴ˖ 
ʶˉʽ˒ʰ˄ʶʽʰˁʺˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ʲʰʻʽʱˌ  ʵʽʺʻʹˋʹˌ

ïɲʶ˄ ʶˁˍˇ˅ʶˏʶˍʰʽ ˄ʶˊˈ ˋˍˇ˄ ʰʷˊʰ ˁʰʽ ʷˍˋʽ ʵʶ˄ 
ˎˉʱˊ˔ˇˎ˄ ˃ʶʴʱ˂ʶˌ ʰˉ˗˂ʶʽʶˌ ˃ʷˋ˖ ˃ʶˍʰˁʾ˄ʹˋʹˌ ʺ 
ʶ˅ʱˍ˃ʽˋʹˌ ˄ʶˊˇˏ όˋˍˇ˄ ʰʷˊʰ ˁʰʽ ʰˉˈ ˍʰ ˒ˏ˂˂ʰύΦ

Åɲʶ˄ ʶˎ˄ˇʶʾ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʸʽʸʰ˄ʾ˖˄
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ɮˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˋˍʱʴʵʹ˄ 
ʱˊʵʶˎˋʹˌ

12

Åɳ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍˇ ˁ˂ʾ˃ʰ ό˃ʷˋʹ ˃ʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʻʷˊˇˎˌύΥ

ïɱʽʰ ˍʰ ʶˉʾʴʶʽʰΥ

ïʆ> 32̌ C, IE=85%

ï21oC < T < 32oC, IE=90%

ïT < 21oC, IE=95%

ïɱʽʰ ˍʰ ˎˉˈʴʶʽʰΥ ˉʱ˄ˍʰ фр҈
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

13

ɴ˅ˇʵˇʽ

Åʍˌ ʷ˅ˇʵˇʽ ˋʶ ʷ˄ʰ ˋˏˋˍʹ˃ʰ ˃ʽˁˊˇʱˊʵʶˎˋʹˌ
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ ˋˍʰ˂ʱˁˍʶˌ* 
όʶ˅˖ˍʶˊʽˁˇʾ ʺ ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ˇʽ ˋˍˇˎˌ ʰʴ˖ʴˇˏˌύ, 
bubblersʺ ˃̔ ˁˊˇʶˁˍˇ˅ʶˎˍʺˊʶˌ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

14

ʅˍʰ˂ʱˁˍʶˌˁʰˊ˒˖ˍˇʾ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʅˍʰ˂ʱˁˍʶˌʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ˇʽ
ʅˍʰ˂ʰˁˍʹ˒ˈˊˇʽˋ˖˂ʺ˄ʶˌ όdrip lines)

15

Åɳʾ˄ʰʽ ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ˇʽ ˋˍˇ˄ ʰʴ˖ʴˈ ʰ˄ʱ ˇˊʽˋ˃ʷ˄ʰ 
ʵʽʰˋˍʺ˃ʰˍʰ

Åɴ˔ˇˎ˄ ˃ˇˊ˒ʺ ˁˎ˂ʾ˄ʵˊˇˎ όˍˎˉʽˁʺ ˃ˇˊ˒ʺύ ʺ ˃ʽˁˊʺˌ 
ζˋˁʱ˒ʹˌηΦ ɶ ˍʶ˂ʶˎˍʰʾʰ ʷ˔ʶʽ ˍˇ ˉ˂ʶˇ˄ʷˁˍʹ˃ʰ ˈˍʽ ˇ 
ˋ˖˂ʺ˄ʰˌ ʶʾ˄ʰʽ ζʶ˂ʰˋˍʽˁˈˌη ˁʰʽ ˋˍˇ ˋʹ˃ʶʾˇ ˍˇˎ 
ˋˍʰ˂ʱˁˍʹΦ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

16

Å ɳ˅˖ˍʶˊʽˁˇʾ όˁʰˊ˒˖ˍˇʾ ʺ ʴˊʰ˃˃ʽˁˇʾύ ˁʰʽ 
ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ˇʽ

Å ɽʶʽˍˇˎˊʴˇˏ˄ ˋʶ ˔ʰ˃ʹ˂ʷˌ ˉʽʷˋʶʽˌ όм-
1,5atm) ˁ ʰʽɻʾ ˄ˇˎ˄ ʷ˄ʰ ˃ʶʴʱ˂ˇ ʶˏˊˇˌ 
ˉʰˊˇ˔˗˄ όм-150l/h)

Å ʇˉʱˊ˔ˇˎ˄ ˋˍʰ˂ʱˁˍʶˌ:

ïˊˎʻ˃ʽʸˈ˃ʶ˄ˇʽ ˖ˌ ˉˊˇˌ ˍʹ˄ ˉʰˊˇ˔ʺ

ïʰˎˍˇˊˎʻ˃ʽʸˈ˃ʶ˄ˇʽ˖ˌ ˉˊˇˌ ˍʹ˄ ˉʾʶˋʹ 
(pressure compensating ̋ self 
compensating )̄ ˇˎ ʵʾ˄ˇˎ˄ ˍʹ˄ ʾʵʽʰ 
ˉʰˊˇ˔ʺ ʴʽʰ ʷ˄ʰ ʶˏˊˇˌ ˉʽʷˋʶ˖˄ 
˂ʶʽˍˇˎˊʴʾʰˌ

ïʰˎˍˇˁʰʻʰˊʽʸˈ˃ʶ˄ˇʽ

Ƀɘ ŬɡŰɞɟɡɗɛɘɕɧɛŮɜɞɘůŰŬɚɎəŰŮɠəɞůŰɑɕɞɡɜ Ŭəɧɛɖ əŬɘ 2 

űɞɟɏɠ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɞɡɠ Ŭˊɚɞɨɠ. ȷəɧɛɖ ɚɧɔɤ Űɖɠ 

ɨˊŬɟɝɖɠ Űɞɡ ɛɖɢŬɜɘůɛɞɨ ɟɨɗɛɘůɖɠ (ŭɖɛɘɞɡɟɔɑŬ 

ˊɟɧůɗŮŰɤɜ Űɞˊɘəɩɜ ŬˊɤɚŮɘɩɜ ɛɏůɤ əɘɜɖŰɩɜ ŰɛɖɛɎŰɤɜ) 

ɏɢɞɡɜ ɛɘəɟɧŰŮɟɖ ŬɜŬɛŮɜɧɛŮɜɖ ŭɘɎɟəŮɘŬ ɕɤɐɠ.  Ʌɨɗɛɘůɖ 

Űɖɠ ˊɑŮůɖɠ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ əŬɘ ɛɏůɤ ɟɡɗɛɘůŰɐ 

ˊɑŮůɖɠ ŬɚɚɎ əŬɘ ɛɏůɤ çɏɝɡˊɜɞɡè ůɢŮŭɘŬůɛɞɨ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ.

ȺɜŭŮɘəŰɘəɧ ŭɘɎɔɟŬɛɛŬ Ŭˊɧŭɞůɖɠ ůŰŬɚŬəŰɩɜ

2,50

3,00

3,50

4,00

4,50

5,00

5,50

6,00

0,50 1,00 1,50 2,00 2,50 3,00 3,50

ɄɑŮůɖ ɚŮɘŰɞɡɟɔɑŬɠ (bar)

Ʉ
Ŭ
ɟ
ɞ
ɢ
ɐ
 
(
l
/
h
)

ȷˊɚɧɠ ȷɡŰɞɟɡɗɛɘɕɧɛŮɜɞɠ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʆʰʽ˄ʾʶˌ όdrip tapes)

17

Åʃˊˈˁʶʽˍʰʽ ʴʽʰ ˋ˖˂ʺ˄ʶˌ 
ˉʶˉ˂ʰˍˎˋ˃ʷ˄ʹˌ ʵʽʰˍˇ˃ʺˌ ˃ʶ 
ˋˍʰ˂ʱˁˍʶˌ ʰ˄ʱ ʵʽʰˋˍʺ˃ʰˍʰΦ

Åʂˍʰ˄ ʴʶ˃ʾʸˇˎ˄ ˃ʶ ˄ʶˊˈ ʹ ʵʽʰˍˇ˃ʺ 
ʴʾ˄ʶˍʰʽ ˁˎˁ˂ʽˁʺΦ

Åɴ˔ˇˎ˄ ˍˇ ˉ˂ʶˇ˄ʷˁˍʺ˃ʰ ˈˍʽ 
ˍˎ˂ʾʴˇ˄ˍʰʽ ʶˏˁˇ˂ʰ ˁʰʽ ʴʽʰ ˍˇ ˂ˈʴˇ 
ʰˎˍˈ ʷ˔ˇˎ˄ ˁˎˊʾ˖ˌ ʶ˒ʰˊ˃ˇʴʺ ˋʶ 
ʰʴˊˇˍʽˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˈˉˇˎ ˍˇ 
ˋˏˋˍʹ˃ʰ ʰˉ˂˗˄ʶˍʰʽ ʴʽʰ ˁʱˉˇʽʰ 
ˉʶˊʾˇʵˇΦ

Åʆˇˉˇʻʶˍˇˏ˄ˍʰʽ ˍˈˋˇ ʶˉʽ˒ʰ˄ʶʽʰˁʱ 
ˈˋˇ ˁʰʽ ˎˉˈʴʶʽʰΦ

ʃʹʴʺΥ T-Tape, http://www.t-tape.com/
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ʅ˖˂ʺ˄ʶˌ ʶ˒ʾʵˊ˖ˋʹˌ

18

Åʁʽ ˋ˖˂ʺ˄ʶˌ 
ζʶ˒ʾʵˊ˖ˋʹˌη ʵʾ˄ˇˎ˄ 
˄ʶˊˈ ʰˉˈ ˈ˂ʹ ˍʹ˄ 
ʶˉʽ˒ʱ˄ʶʽʱ ˍˇˎˌΦ
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ɾʽˁˊˇʶˁˍˇ˅ʶˎˍʺˊʶˌ(micro sprays)

19

Åʅˎ˄ʵʷˇ˄ˍʰʽ ˋˍʽˌ ʻʷˋʶʽˌ 
ˍ˖˄ ˋˍʰ˂ʰˁˍ˗˄

Åʁʽ ˃ʽˁˊˇʶˁˍˇ˅ʶˎˍʺˊʶˌ 
ʷ˔ˇˎ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˈˋˇ 
ˋʶ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˈˋˇ ˁʰʽ 
ˋˍʹ˄ ˁʹˉˇˍʶ˔˄ʾʰ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

20

ʄˎʻ˃ʽˋˍʷˌ ˉʾʶˋʹˌ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɳ˃˒ˊʱ˅ʶʽˌ

Åʆʰ ʵʾˁˍˎʰ ˃ʽˁˊˇʱˊʵʶˎˋʹˌʶʾ˄ʰʽ ˉˇ˂ˏ ʶˎʰʾˋʻʹˍʰ ˋʶ 
ʶ˃˒ˊʱ˅ʶʽˌΣ ʴʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ ˒ˎˋʽˁ˗˄ ʶ˃˒ˊʱ˅ʶ˖˄ ʰˉʰʽˍʶʾˍʰʽΥ

ïʅ˖ˋˍʺ ʶˉʽ˂ˇʴʺ ˋˎˋˁʶˎ˗˄ ˒ʽ˂ˍˊʰˊʾˋ˃ʰˍˇˌ ˋˍʹ˄ ʰˊ˔ʺ ό˒ʾ˂ˍˊʰ ˋʾˍʰˌΣ 
ʱ˃˃ˇˎΣ ˎʵˊˇˁˎˁ˂˗˄ʶˌˁˇˁύ

ïʅˎ˔˄ˈˌ ʷ˂ʶʴ˔ˇˌ ˁʰʽ ˁʰʻʰˊʽˋ˃ˈˌ ˍ˖˄ ˒ʾ˂ˍˊ˖˄

Åɱʽʰ ˍʹ˄ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˔ʹ˃ʽˁ˗˄ ʶ˃˒ˊʱ˅ʶ˖˄ όʰ˂ʱˍ˖˄ύ 
ʰˉʰʽˍʶʾˍʰʽ ʹ ʷˁˉ˂ˎˋʹ˃ʶ ˁʱˉˇʽˇ ˇ˅ˏΦ

Åʅʶ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʲʽˇ˂ˇʴʽˁ˗˄ ʶ˃˒ˊʱ˅ʶ˖˄ ˃ˉˇˊʶʾ ˄ʰ 
ʰˉʰʽˍʹʻʶʾ ˁʰʻʰˊʽˋ˃ˈˌ ˃ʶ ˔ʹ˃ʽˁʱ όʵʽʰ˂ˏ˃ʰˍʰ ˔˂˖ˊʾˇˎύΦ ʅˍʽˌ 
ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˄ʶˊˈ ʰˉˈ ʵʾˁˍˎˇ ˏʵˊʶˎˋʹˌ 
ʰˎˍˈ ˋˎ˄ʺʻ˖ˌ ˉʶˊʽʷ˔ʶʽ ʰˊˁʶˍˈ ˔˂˗ˊʽˇ όʷ˔ʶʽ ˉˊˇˋˍʶʻʶʾ ʴʽʰ 
ʰˉˇˋˍʶʾˊ˖ˋʹύ ˗ˋˍʶ ˄ʰ ˁʰʻʰˊʾʸˇ˄ˍʰʽ ʶ˃˒ˊʱ˅ʶʽˌΦ 

21
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʊʾ˂ˍˊʰ

Åʁʽ ˉʽˇ ˋˎ˄ʹʻʽˋ˃ʷ˄ˇʽ ˍˏˉˇʽ ˒ʾ˂ˍˊ˖˄ ʶʾ˄ʰʽ 
ˇʽ ʶ˅ʺˌΥ
ïʊʾ˂ˍˊʰ ˋʾˍʰˌ ό˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍˇ Mesh 
ςh ˊʽʻ˃ˈˌ ˄ʹ˃ʱˍ˖˄ κ ʾ˄ˍˋʰύΦ ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ˄ 
ˍˊˈˉˇ ˁʰʻʰˊʽˋ˃ˇˏ ˍˇˎˌ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˋʶ 
ʰˉ˂ʱΣ ʹ˃ʽʰˎˍˈ˃ʰˍʰ όʵʶ˄ ʲʴʰʾ˄ʶʽ ʹ ˋʾˍʰύ ˁʰʽ 
ʰˎˍˈ˃ʰˍʰΦ

ïʊʾ˂ˍˊʰ ʵʾˋˁ˖˄

ïʊʾ˂ˍˊʰ ʱ˃˃ˇˎΦ ʃʶˊʽʷ˔ˇˎ˄ ˋˍˊ˗˃ʰˍʰ 
˔ʰ˂ʽˁʽ˗˄ ˁʰʽ ʱ˃˃ˇˎΦ ɼʰʻʰˊʾʸˇ˄ˍʰʽ ˃ʶ 
ʰ˄ˍʾˋˍˊˇ˒ʹ ˊˇʺ ˄ʶˊˇˏΦ

ïʇʵˊˇˁˎˁ˂˗˄ʶˌʺ ʵʽʰ˔˖ˊʽˋˍʷˌ ʱ˃˃ˇˎΦ 
ɾˉˇˊˇˏ˄ ˄ʰ ʰ˒ʰʽˊʷˋˇˎ˄ ˉˊʰˁˍʽˁʱ ˈ˂ʹ ˍʹ˄ 
ʱ˃˃ˇ ʰˉˈ ˍˇ ˄ʶˊˈ ʰ˂˂ʱ ˈ˔ʽ ˍʽˌ ˇˊʴʰ˄ʽˁʷˌ 
ˏ˂ʶˌΦ

22
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʊʾ˂ˍˊʰ ˋʾˍʰˌ

Åʆˇ ʵʽʹʻʹˍʽˁˈ ҡʷˋˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈʷ˄ʰ 
ˉ˂ʷʴҡʰ ҡʶ ˃ʶˍʰ˂˂ʽˁʱ ʺ ˉ˂ʰˋˍʽˁʱ ˄ʺҡʰˍʰ 
όˋʾˍʰύΦ

Åɱʽʰ ˍˇ ˔ʰˊʰˁˍʹˊʽˋҡˈ ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ 
ˉ˂ʶʴҡʱˍ˖˄ ˔ˊʹˋʽҡˇˉˇʽʶʾˍʰʽo h ˊʽʻҡˈˌ a9{I 
όʰˊʽʻҡˈˌ ˄ʹҡʱˍ˖˄ ʰ˄ʱ ʾ˄ˍˋʰ). 

Åʂˋˇ ҡʶʴʰ˂ˏˍʶˊˇˌ ʶʾ˄ʰʽ ˇʰˊʽʻҡˈˌ a9{IΣ ˍˈˋˇ 
ҡʽˁˊˈˍʶˊʰ ʶʾ˄ʰʽ ˍʰ ʰ˄ˇʾʴҡʰˍʰ ˍˇˎ ˉ˂ʷʴҡʰˍˇˌ 
ˍˇˎ˒ʾ ˂ˍˊˇˎΦ

23
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4

<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʅʾˍʰ ςɳʵʰ˒ʽˁʱ ˍʶ˃ʰ˔ʾʵʽʰ

24
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5

<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

25
ʃʹʴʺΥ Irrigation Association

ʁʵʹʴˈˌ ʶˉʽ˂ˇʴʺˌ ˒ʾ˂ˍˊ˖˄
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʊʾ˂ˍˊʰ ˋʾˍʰˌ ʰˉ˂ʱ 

26

Ȱɝɞŭɞɘ / 

ˊŬɟɞɢɏɠ

ɆŰŬɚɎəŰŮɠ2l/h ɆŰŬɚɎəŰŮɠ4l/h ɆŰŬɚŬəŰɖűɧɟɞɘ 

Ŭɔɤɔɞɑ 2-4l/h

ȺɚɎɢɘůŰɞ 

mesh

150-200 120-150 120
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

27

ɼʶ˒ʰ˂ʺ ʵʽˁˍˏˇˎ ˃ʶ  ʵˎ˄ʰˍˈˍʹˍʰ  
ˎʵˊˇ˂ʾˉʰ˄ˋʹˌ



2
8

<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɮ˂ʰˍˈˍʹˍʰ

Å ʆʰ ʵʾˁˍˎʰ ˋˍʱʴʵʹ˄ ʱˊʵʶˎˋʹˌ ʷ˔ˇˎ˄ ˍʹ˄ ˍʱˋʹ ˄ʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˉʶˊʽˇ˔ʷˌ 
ʶ˄ʰˉˈʻʶˋʹˌ ʰ˂ʱˍ˖˄ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ς̀ ˍʰ ˈˊʽʰ ˃ʶˍʰ˅ˏ 
ˎʴˊʺˌ ˁʰʽ ˅ʶˊʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍˇˎ ʶʵʱ˒ˇˎˌ-ˈˍʰ˄ ˍˇ ˄ʶˊˈ ʷ˔ʶʽ ˎ˕ʹ˂ʺ 
ʰ˂ʰˍˈˍʹˍʰΦ

Å ʅʶ ˍʷˍˇʽʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˒ˊˇ˄ˍʾʸˇˎ˃ʶ ˁʰˍʱ ˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ˄ʰ ʷ˔ˇˎ˃ʶ ˁʰ˂ʺ 
ʰ˂˂ʹ˂ˇʶˉʽˁʱ˂ˎ˕ʹ ˋˍʰ˂ʰˁˍ˗˄ ˁʰʽ ˋˍˇˎˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏˌˍʹˌ ˉˇˋˈˍʹˍʰˌ 
˄ʶˊˇˏ ʱˊʵʶˎˋʹˌ ˄ʰ ˂ʰ˃ʲʱ˄ˇˎ˃ʶ ˎˉˈ˕ʹ ˃ʰˌ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍʶ˂ʶˋˍʺ 
ʰˉˈˉ˂ˎˋʹˌΦ

Å ɮˁˈ˃ʹ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰʽˍʶʾˍʰʽ ˄ʰ ʴʾ˄ˇ˄ˍʰʽ ʰ˄ʱ ʵʽʰˋˍʺ˃ʰˍʰ ʰˊʵʶˏˋʶʽˌ ˃ʶ 
˃ʶʴʱ˂ˇ ˈʴˁˇ ˄ʶˊˇˏ ς̫ ˁˉ˂ˎˋʹ-ʴʽʰ ˍʹ˄ ʰˉˈˉ˂ˎˋʹ ˍ˖˄ ʰ˂ʱˍ˖˄Φ

28
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɯ˂ʰˍʰ

29

Å ɯ˂ʰˍʰ ˉˇˎ ˉʶˊʽʷ˔ˇ˄ˍʰʽ ˋˍˇ ʷʵʰ˒ˇˌ ʺ ˋˍˇ ˄ʶˊˈ ʱˊʵʶˎˋʹˌ ˃ʶ ˍˇ˄ ˁʰʽˊˈ ʻʰ 
ˋˎʴˁʶ˄ˍˊ˖ʻˇˏ˄ ˋˍʹ˄ ˉʶˊʾ˃ʶˍˊˇ ˍʹˌ ʲˊʶ˔ʱ˃ʶ˄ʹˌ ʰˉˈ ˍˇˎˌ ˋˍʰ˂ʱˁˍʶˌ 
ˉʶˊʽˇ˔ʺˌΦ

Å ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈ ˁʰˍʱ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍʹˌ ʻʷˋʹˌ ˍ˖˄ ˋˍʰ˂ʰˁˍ˗˄ ˉˊʷˉʶʽ ˄ʰ 
ˉˊˇˋʷ˅ˇˎ˃ʶ ˗ˋˍʶ ˍʰ ʶˉʽʲ˂ʰʲʺ ʱ˂ʰˍʰ ˄ʰ ʶ˅˖ʻʹʻˇˏ˄ ˃ʰˁˊʽʱ ʰˉˈ ˍʹ˄ ʸ˗˄ʹ 
ˍ˖˄ ˊʽʸ˗˄ όʹ ʲˊʶ˔ʱ˃ʶ˄ʹ ˉʶˊʽˇ˔ʺ ˄ʰ ʶˉʽˁʰ˂ˏˉˍʶʽ ˍˇ˄ ˁˇˊ˃ˈ ˍ˖˄ ˒ˎˍ˗˄ύ



3
0

<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɯ˂ʰˍʰ

30ʃʹʴʺΥ http://www.irrigationmatters.com/im/images/aguaflaca/salts_pushed_away_drip_irrigation.jpg

Salts pushed into the root zone by drip 
irrigation
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1

<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʃˊˇʲ˂ʺ˃ʰˍʰ ʰ˂ʰˍˈˍʹˍʰˌ: ̫ ˁˉ˂ˎˋʹ

Åɮ˄ ˎˉʱˊ˔ʶʽ ˉˊˈʲ˂ʹ˃ʰ ʰ˂ʰˍˈˍʹˍʰˌʻʰ ˉˊʷˉʶʽ 
˄ʰ ʰˎ˅ʺˋˇˎ˃ʶ ˍʹ˄ ʵˈˋʹ ʶ˒ʰˊ˃ˇʴʺˌ ˃ʶ ʲʱˋʹ 
ˍˇ ˋˎ˄ˍʶ˂ʶˋˍʺΥ 

ÅLeachingfraction= ECactual / ECoptˈˉˇˎ ECactual

ˁʰʽ ECoptʹ ˎ˒ʽˋˍʱ˃ʶ˄ʹ ˁʰʽ ʹ ʽʵʰ˄ʽˁʺ 
ʹ˂ʶˁˍˊʽˁʺ ʰʴ˖ʴʽ˃ˈˍʹˍʰ ˍˇˎ ˄ʶˊˇˏ ʱˊʵʶˎˋʹˌΦ



3
2

<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʅˍʱʴʵʹ˄ ʱˊʵʶˎˋʹ ˋˍʹ˄ ˁʹˉˇˍʶ˔˄ʾʰ

32
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʆˎˉʽˁʷˌ ʵʽʰˍʱ˅ʶʽˌ

33

ɆɡɜŮɢɐɠ ɔɟŬɛɛɐ 

ɔɘŬ ɞɘəɞɜɞɛɑŬ 

ŮɔəŬŰɎůŰŬůɖɠ 

(ɢɤɟɑɠ ůɡɜŭɏůŮɘɠ 

ɛŮ ŰŬɡ)
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

34

ʆˎˉʽˁʺ ˇˊʴʱ˄˖ˋʹ ʵʽˁˍˏˇˎ

ɶ˂ʶˁˍˊˇʲʱ˄ʶˌҌ ˒ʾ˂ˍˊʰ Ҍ 
ˊˎʻ˃ʽˋˍʺˌ ˉʾʶˋʹˌ

ʋʶʽˊˇˁʾ˄ʹˍʰ ʲʰ˄ʱˁʽʰ

ɆŰɖɟɑɔɛŬŰŬ ŮŭɎűɞɡɠ

ɅŬəɧɟ / űɑɠ

ȸŬɚɓɑŭŮɠ ŮɝŬŮɟɘůɛɞɨ

ɲʽʰ˔ˎˍʺˊʰˌκˇ˃ˉˊʷ˂ʰ 
(bubbler)

ɽˈʴ˔ʹ

ɽʺ˕ʹ

ʊʾˌ Ҍ ˋ˖˂ʹ˄ʱˁʽ 
˃ʰˁʰˊˈ˄ʽ с˔ʽ˂Φ

ɆŰŬɚɎəŰŮɠ əŬɘ

ɀɘəɟɞ-ŮəŰɞɝŮɡŰɐɟŮɠ 

ȸŬɚɓɑŭŮɠ ŬŭŮɘɎůɛŬŰɞɠ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʊʽ˂ˇˋˇ˒ʾʰ ˁʰʽ ʲʺ˃ʰˍʰ ˋ˔ʶʵʽʰˋ˃ˇˏ

1. ʅˎ˂˂ˇʴʺ ˋˍˇʽ˔ʶʾ˖˄ ʴʽʰ ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˁʰʽ ˍʰ ˒ˎˍʱ

2. ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉˎˁ˄ˈˍʹˍʰ ˒ˏˍʶˎˋʹˌ ʵʽʰ˔˖ˊʾʸˇ˄ˍʰʽ 
ʰˊʵʶˎˍʽˁʷˌ ʸ˗˄ʶˌ ˇʽ ˇˉˇʾʶˌ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ˖ˌ ˉˎˁ˄ʷˌ ʺ 
ʰˊʰʽʷˌΦ 

3. ɱʽʰ ˁʱʻʶ ʸ˗˄ʹ ʶ˄ˍˇˉʾʸʶˍʰʽ ˍˇ ζ˒ˎˍˈ ʲʱˋʹˌηΥ

¸ ˉˇ˂ˎˉ˂ʹʻʺˌ ˇ˃ʱʵʰ όˈ˔ʽ ʷ˄ʰ ˃ˈ˄ˇ ˒ˎˍˈύ ˃ʶ ˍʽˌ ˃ʽˁˊˈˍʶˊʶˌ ʰ˄ʱʴˁʶˌ ˋʶ ˄ʶˊˈΣ 

¸ ˉˊˇ˒ʰ˄˗ˌ ˈ˂ʰ ˍʰ ˒ˎˍʱ ˋʶ ˃ʾʰ ʸ˗˄ʹ ʶʾ˄ʰʽ ˁʰ˂ˈ ˄ʰ ʷ˔ˇˎ˄ ˉʰˊˈ˃ˇʽʶˌ 
ʰ˄ʱʴˁʶˌ ˋʶ ˄ʶˊˈ.

4. ɳˉʽ˂ʷʴˇ˄ˍʰʽ ʷ˅ˇʵˇʽ ˁʰʽ ˁʰˍʰˊˍʾʸʶˍʰʽ ˉˊˈʴˊʰ˃˃ʰ ʱˊʵʶˎˋʹˌ ʴʽʰ 
ˍˇ ζ˒ˎˍˈ ʲʱˋʹˌηΦ

5. ɱʽʰ ˎˉˈ˂ˇʽˉʰ ˒ˎˍʱ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ʷ˅ˇʵˇʽ ˃ʶ ʵʶʵˇ˃ʷ˄ˇ ˍˇ 
ˉˊˈʴˊʰ˃˃ʰ ʱˊʵʶˎˋʹˌ ˉˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʴʽʰ ˍˇ ζ˒ˎˍˈ ʲʱˋʹˌηΦ

6. ʇʵˊʰˎ˂ʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ʵʽˁˍˏˇˎ
35
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʃˎˁ˄ʺ ʺ ʰˊʰʽʺ ˒ˏˍʶˎˋʹ

36

Åɮˊʰʽʺ ˒ˏˍʶˎˋʹ ˈˍʰ˄ 
ʹ ʰˉˈˋˍʰˋʹ ˍʹˌ 
ˁˈ˃ʹˌ ˍ˖˄ ˗ˊʽ˃˖˄ 
˒ˎˍ˗˄ Ҕмm

Åʃˎˁ˄ʺ ˒ˏˍʶˎˋʹ ˈˍʰ˄ 
ʹ ʰˉˈˋˍʰˋʹ ˍʹˌ 
ˁˈ˃ʹˌ ˍ˖˄ ˗ˊʽ˃˖˄ 
˒ˎˍ˗˄ ғлΣсmʺ 
ˎˉʱˊ˔ʶʽ ˁʱˉˇʽˇˎ 
ʶʾʵˇˎˌ ˒ˎˍˇˁʱ˂ˎ˕ʹ

>1m

<0,6m

ɇɡˊɘəɏɠ ŭɘŬŰɎɝŮɘɠ ɔɘŬ ŬɟŬɘɏɠ 

əŬɘ ˊɡəɜɏɠ űɡŰŮɨůŮɘɠ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɰʱʻˇˌ ʱˊʵʶˎˋʹˌ

37

Åʆˇ ʲʱʻˇˌ ʱˊʵʶˎˋʹˌ ʵʾ˄ʶˍʰʽ ʶ˄ʵʶʽˁˍʽˁʱ ˋˍˇ˄ ˉʾ˄ʰˁʰ ˉˇˎ 
ʰˁˇ˂ˇˎʻʶʾ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˒ˎˍˈ ʲʱˋʹˌΦ

Åɳ˄ʵʶʽˁˍʽˁʷˌ ˍʽ˃ʷˌ ʴʽʰ ˇˊʽˋ˃ʷ˄ˇˎˌ ˍˏˉˇˎˌ ˒ˎˍ˗˄ ʲʱˋʹˌΥ

ūɡŰɧ ɓɎůɖɠ

ȸɎɗɞɠ 

ɟɘɕɞůŰɟɩɛŬŰɞɠ 

(m)

ȺɚɎɢɘůŰɞ 

ɓɎɗɞɠ 

ɎɟŭŮɡůɖɠ 

(50%)
ūɡŰɞəɎɚɡɣɖ0,3 - 0,45 0,15 - 0,25

ɀɘəɟɞɑ ɗɎɛɜɞɘ0,45 - 0,9 0,25 - 0,45

ȺˊɘůŰɟɞűɐ ˊɡəɜɏɠ űɡŰŮɨůŮɘɠ ɗŮɤɟɑŬ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɲʽʰʲˊˇ˔ʺ ʶʵʱ˒ˇˎˌ

38

Åɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ˄ ˍˏˉˇ ʶʵʱ˒ˇˎˌ ˎˉʱˊ˔ʶʽ ˃ʾʰ 
ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˇˊʽʸˈ˄ˍʽʰˌ ˁʰʽ ˁʰˍʰˁˈˊˎ˒ʹˌ 
ʵʽʺʻʹˋʹˌ ˍˇˎ ˄ʶˊˇˏΦ

Åɶ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍ˖˄ ʴʶʽˍˇ˄ʽˁ˗˄ ˋˍʰ˂ʰˁˍ˗˄ ʷ˔ʶʽ 
˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ʰ˒ˇˏ ˋˎ˄ʰ˄ˍʹʻˇˏ˄ ˍʰ ˃ʷˍ˖ˉʰ 
ʵʽʰʲˊˇ˔ʺˌ ˍˇ ˄ʶˊˈ ˄ʰ ˁʽ˄ʶʾˍʰʽ ˃ˈ˄ˇ ˁʰˍʰˁˈˊˎ˒ʰ 
όˉˊˇˌ ˍʰ ˁʱˍ˖ύΦ

Åɶ ˁʾ˄ʹˋʹ ˍˇˎ ˄ʶˊˇˏ ˋˍˇ ʷʵʰ˒ˇˌ ʴʾ˄ʶˍʰʽ ʰˊʴʱ ˁʰʽ 
ˉˊˇ˒ʰ˄˗ˌ ˋˎ˄ʶ˔ʾʸʶˍʰʽ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ 
ˍʹˌ ʱˊʵʶˎˋʹˌΦ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ʶʵʱ˒ˇˎˌ 
ˁʰʽ ʵʽʰʲˊˇ˔ʺ

39

ɇɨˊɞɠ 

ŮŭɎűɞɡɠ

ɀɏɔɘůŰɞɠ 

ɟɡɗɛɧɠ 

ŭɘɐɗɖůɖɠ

(mm/h)

ɇɟɧˊɞɠ 

ŭɘŬɓɟɞɢɐɠ 

ŮŭŬűɘəɞɨ 

ˊɟɞűɘɚ

ɀɏɔɘůŰɖ 

ŭɘɎɛŮŰɟɞɠ 

ŭɘŬɓɟɞɢɐɠ 

(cm)

ȹɘŬɗɏůɘɛɖ 

ɡɔɟŬůɑŬ 

(Available Water AW)

(mm/m)

ȺɚŬűɟɨ 18-32 30-90 100

ɀɏůɞ 6,5-18 60-120 150

ȸŬɟɨ 3,5-6,5 90-180 180

100mm/m ŮɑɜŬɘ Űɞ ɑŭɘɞ ůŬ ɜŬ ɚɏɛŮ 10% v/v
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

40

ɲʽʰʲˊˇ˔ʺ ʶʵʱ˒ˇˎˌ ˁʰʽ ʰˉˇˋˍʱˋʶʽˌ

ɇɨˊɞɠ 

ŮŭɎűɞɡɠ

Ɇɢɏůɖ 

əŬŰŬəɧɟɡűɖɠ 

(ɓɎɗɞɡɠ) əŬɘ 

ɞɟɘɕɧɜŰɘŬɠ 

(ŬəŰɑɜŬɠ) 

ŬˊɧůŰŬůɖɠ 

ŭɘŬɓɟɞɢɐɠ

ɀɏɔɘůŰɞ ɓɎɗɞɠŭɘŬɓɟɞɢɐɠ 

(cm)

ɄŬɟɞɢɐ ůŰŬɚŬəŰɩɜ(l/h)

2 4 8

ȺɚŬűɟɨ 30 70 90

ɀɏůɞ 30 45 60

ȸŬɟɨ 22.5 30.5 45

ȺˊɘůŰɟɞűɐ ˊɡəɜɏɠ űɡŰŮɨůŮɘɠ ɗŮɤɟɑŬ

ȺˊɘůŰɟɞűɐ ˊɡəɜɏɠ űɡŰŮɨůŮɘɠ ˊŬɟɎŭŮɘɔɛŬ

ȺˊɘůŰɟɞűɐ ŬɟŬɘɏɠ űɡŰŮɨůŮɘɠ ɗŮɤɟɑŬ

ȺˊɘůŰɟɞűɐ ŬɟŬɘɏɠ űɡŰŮɨůŮɘɠ ˊŬɟɎŭŮɘɔɛŬ

x

x/2

x
x

x 2x
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʃˎˁ˄ʷˌ ˒ˎˍʶˏˋʶʽˌ

41

<0,6m ɐ 

ɡˊɎɟɢŮɘ 

əɎˊɞɘɞɡ 

Ůɑŭɞɡɠ 

űɡŰɞəɎɚɡɣɖ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʇˉˇ˂ˇʴʽˋ˃ˇʾ
Åʁʽ ʹ˃ʶˊʺˋʽʶˌ ʰ˄ʱʴˁʶˌ ˋʶ ˄ʶˊˈ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˃ʶ 
ˁʱˉˇʽʰ ʰˉˈ ˍʽˌ ʴ˄˖ˋˍʷˌ ˃ʶʻˈʵˇˎˌ όˉΦ˔Φ FAO paper 
56 Penman-Monteith ʴʽʰ ˍʹ˄ EToˁʰW̔UCOLS ɹʽʰ 
ˍˇ KL)ʺ ʶˁˍʽ˃˗˄ˍʰʽ ˃ʶ ʲʱˋʹ ˋ˔ʶˍʽˁˇˏˌ ˁʰ˄ˇ˄ʽˋ˃ˇˏˌ

Åɱʽʰ ˉˎˁ˄ʷˌ ˒ˎˍʶˏˋʶʽˌΥ
ïʊˎˍˈ ʲʱˋʹˌ(˃ʽˁˊˈˍʶˊʶˌ ʰ˄ʱʴˁʶˌ ˋʶ ˄ʶˊˈύΥ 

ÅWND(mm/day) = KLxETo (mm/day)

ïʇˉˈ˂ˇʽˉʰ ˒ˎˍʱΥ 

Åɮˁ ˈ˃ʹˌ(m2)Ґόˉκпύ x Dˁ ˈ˃ʹˌ(m)2

ÅWND(L/day) = ɮˁ ˈ˃ʹˌ(m2)xKLʇʊxETo(mm/day)

ɸʰ ʽˋ˔ˏʶʽ ɼLʇʊҔ ɼLόʰ˒ˇˏ ɼSʇʊҔɼS)

42

WND = ɖɛŮɟɐůɘŮɠ 

ŬɜɎɔəŮɠ ůŮ ɜŮɟɧ 

(water needs / day)

ȾL, ȾLɈū= űɡŰɘəɞɑ 

ůɡɜŰŮɚŮůŰɏɠ Űɞˊɑɞɡ 

(landscape)

Ⱥɇɞ= 

ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ 

ŬɜŬűɞɟɎɠ (mm/day)

Aəɧɛɖɠ= ŮɛɓŬŭɧɜ 

ɞɟɗɐɠ ˊɟɞɓɞɚɐɠ 

əɧɛɖɠ (m)

Dəɧɛɖɠ= ŭɘɎɛŮŰɟɞɠ 

ɞɟɗɐɠ ˊɟɞɓɞɚɐɠ 

əɧɛɖɠ (m)
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʆˎˉʽˁʺ ʵʽʱˍʰ˅ʹ ˋˍʰ˂ʰˁˍʹ˒ˈˊ˖˄ˋʶ 
ˉˎˁ˄ʺ ˒ˏˍʶˎˋʹ

43

S

l

ȸŬɚɓɑŭŬ ŬŮɟɘůɛɞɨ

q

*

*, ŭŮɜ ɏɢŮɘ ůɖɛŬůɑŬ Ŭɜ ɗŬ ɡˊɎɟɢŮɘ Ŭəɟɘɓɩɠ Űɟɘɔɤɜɘəɐ ɐ ŰŮŰɟɎɔɤɜɖ əŬŰŬɜɞɛɐ Űɤɜ Ůɝɧŭɤɜ

Ï

ÏŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ɛɐəɞɠ Ŭɔɤɔɞɨ, s əŬɘ l ˊɞɚɚɏɠ űɞɟɏɠ ɑŭɘŬ (ˊɟŬəŰɘəɐ ɚɨůɖ)
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

44
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʇˉˇ˂ˇʴʽˋ˃ˇʾ
Åɳ˄ˍˇˉʾʸˇˎ˃ʶ ˍˇ ʶ˂ʱ˔ʽˋˍˇ ʲʱʻˇˌ ʱˊʵʶˎˋʹˌ ʴʽʰ ˍˇ 
˒ˎˍˈ ʲʱˋʹˌ ώʃʾ˄ʰˁʰˌϐ

Åɾʶ ʲʱˋʹ ˍˇ˄ ˍˏˉˇ ˍˇˎ ʶʵʱ˒ˇˎˌ όˋ˔ʷˋʹ ˇˊʽʸˈ˄ˍʽʰˌ ς
ˁʰˍʰˁˈˊˎ˒ʹˌ ʵʽʺʻʹˋʹˌύ ˁʰʽ ˍˇ ʶ˂ʱ˔ʽˋˍˇ ʲʱʻˇˌ 
ʱˊʵʶˎˋʹˌ ʶˉʽ˂ʷʴˇˎ˃ʶ ˍʹ˄ ˁʰˍʱ˂˂ʹ˂ʹ ˉʰˊˇ˔ʺ ˍ˖˄ 
ˋˍʰ˂ʰˁˍ˗˄ ˗ˋˍʶ ˄ʰ ʷ˔ʶʽ ʵˎ˄ʰˍˈˍʹˍʰ ˍˇ ˄ʶˊˈ ˄ʰ 
˒ˍʱˋʶʽ ˋˍˇ ʲʱʻˇˌ ˉˇˎ ʻʷ˂ˇˎ˃ʶ ώʃʾ˄ʰˁʰˌϐ

Åʁʽ ˋˍʰ˂ʱˁˍʶˌ ʻʰ ˍˇˉˇʻʶˍʹʻˇˏ˄ ˍˇ ˉˇ˂ˏ ˈˋˇ ˍˇ ул҈ 
ˍʹˌ ʰ˄ˍʾˋˍˇʽ˔ʹˌ ˃ʷʴʽˋˍʹˌ ʵʽʰ˃ʷˍˊˇˎ ʵʽʰʲˊˇ˔ʺˌ 
˃ʶˍʰ˅ˏ ˍˇˎˌ όs)*

45

* ȹɘŬůűɎɚɘůɖ ɔɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ŮˊŬɟəŮɑ ɖ ˊɞůɧŰɖŰŬ ɜŮɟɞɨ ɔɘŬ 

Űɖɜ ŮˊɑŰŮɡɝɖ Űɖɠ ɛɏɔɘůŰɖɠ ŭɘŬɛɏŰɟɞɡ ŭɘŬɓɟɞɢɐɠ



4
6

<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʇˉˇ˂ˇʴʽˋ˃ˇʾ
Åʇˉˇ˂ˇʴʾʸˇˎ˃ʶ ˍˇ˄ ʰˁˊʽʲʺ ʰˊʽʻ˃ˈ 
ˋˍʰ˂ʰˁˍʹ˒ˈˊ˖˄ ʰʴ˖ʴ˗˄ ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺΥ

ïɮ˒ʰʽˊˇˏ˃ʶ ʰˉˈ ˍˇ ˉ˂ʱˍˇˌ ˍˇˎ ˔˗ˊˇˎ млcm h ˉˈ 
ˁʱʻʶ ʱˁˊʹ

ïɲʽʰʽˊˇˏ˃ʶ ˍʹ ʵʽʱˋˍʰˋʹ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ˃ʶ ˍʹ˄ 
ʰˉˈˋˍʰˋʹ ˋˍʰ˂ʰˁˍ˗˄(s)Σ ˋˍˊˇʴʴˎ˂ˇˉˇʽˇˏ˃ʶ ˍˇ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ˋˍˇ˄ ʰ˃ʷˋ˖ˌ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˁʷˊʰʽˇ

ïʃˊˇˋʻʷˍˇˎ˃ʶ ˋˍˇ˄ ʰˊʽʻ˃ˈ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ˍˇ м ˁʰʽ 
ʷ˔ˇˎ˃ʶ ˍˇ˄ ʰˊʽʻ˃ˈ ˋˍʰ˂ʰˁˍʹ˒ˈˊ˖˄(n)

ïɲʽʰʽˊˇˏ˃ʶ ˍˇ ˉ˂ʱˍˇˌ ˍˇˎ ˔˗ˊˇˎ(-ˍʰ ˉʶˊʽʻ˗ˊʽʰύ ˃ʶ 
ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ʵʽʰˋˍʹ˃ʱˍ˖˄ ˃ʶˍʰ˅ˏ ˍ˖˄ 
ˋˍʰ˂ʰˁˍʹ˒ˈˊ˖˄ ˁʰʽ ʷ˔ˇˎ˃ʶ ˍʹ˄ ʰˉˈˋˍʰˋʹ 
ˍˇˉˇʻʷˍʹˋʺˌ ˍˇˎˌ όl) 46
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7

<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʃˊˈʴˊʰ˃˃ʰ ʱˊʵʶˎˋʹˌ ʴʽʰ ˒ˎˍˈ ʲʱˋʹˌ

Åɴ˄ˍʰˋʹ ʶ˒ʰˊ˃ˇʴʺˌΥ

PR = q / (s x l)

ʺ PR = n x q / A
ÅˈˉˇˎΥ

ïPRʷ˄ˍʰˋʹ ʶ˒ʰˊ˃ˇʴʺˌ όmm/h)

ïq ̄ ʰˊˇ˔ʺ ˁʱʻʶ ˋˍʰ˂ʱˁˍʹ (l/h)

ïs h ˉˇˋˍʱˋʶʽˌ ˋˍʰ˂ʰˁˍ˗˄ όm)

ïl h ˉˇˋˍʱˋʶʽˌ ʰʴ˖ʴ˗˄ ʶ˒ʰˊ˃ˇʴʺˌ όm)

ïn ̀ ˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˋˍʰ˂ʰˁˍ˗˄

ïɮ ʷˁˍʰˋʹ ˉʶˊʽˇ˔ʺˌ όm2)
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʃˊˈʴˊʰ˃˃ʰ ʱˊʵʶˎˋʹˌςɻ ʽʱˊˁʶʽʰ ˁʰʽ ʶˏˊˇˌ ʱˊʵʶˎˋʹˌ

Åɲʽʱˊˁʶʽʰ ʱˊʵʶˎˋʹˌʶˉʰ˄ʰ˒ˇˊʱˌ ʶʵʰ˒ʽˁʺˌ ˎʴˊʰˋʾʰˌ (Field 
Capacity Run Time):

ïʎˋˍʶ ˄ʰ ʵˇʻʶʾ ʹ ˋˎ˄ʽˋˍ˗˃ʶ˄ʹ ʵˈˋʹ ʱˊʵʶˎˋʹˌˁʰʽ ˄ʰ ʶˉʰ˄ʷ˂ʻʶʽ 
ʹ ˎʴˊʰˋʾʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ˋˍˇ ʶˉʾˉʶʵˇ ˍʹˌ ˎʵʰˍˇʽˁʰ˄ˈˍʹˍʰˌΥ

ïRtfc (min) =60 x MAD x AW x H x D2 / q x IE ̍ ˉˇˎΥ

ÅMAD ́  ʶˉʽˍˊʶˉˍʺ ˁʰˍʰ˄ʱ˂˖ˋʹ ʰˉˇʻʶ˃ʱˍ˖˄ ˄ʶˊˇˏ (30-50% 
ˋˎ˄ʺʻ˖ˌ) ς̌  ˔ˊˈ˄ˇˌ Rtfcʴʾ˄ʶˍʰʽ ˃ʷʴʽˋˍˇˌ ʶʱ˄ MAD=100%-

ÅAW ́  ʵʽʰʻʷˋʽ˃ʹ ˎʴˊʰˋʾʰ όmm/m)

ÅH ̱ ˇ ʶˉʽʻˎ˃ʹˍˈ ʲʱʻˇˌ ʱˊʵʶˎˋʹˌ όm)

ÅD ́  ʵʽʱ˃ʶˍˊˇˌ ʵʽʰʲˊˇ˔ʺˌ ˍ˖˄ ˋˍʰ˂ʰˁˍ˗˄ όm)

Åq ́  ˉʰˊˇ˔ʺ ˍˇˎ ˋˍʰ˂ʱˁˍʹ όl/h)

Åɹɳ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ
48
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʃˊˈʴˊʰ˃˃ʰ ʱˊʵʶˎˋʹˌςɻ ʽʱˊˁʶʽʰ ˁʰʽ 
ʶˏˊˇˌ ʱˊʵʶˎˋʹˌ

49

Åɲʽʱˊˁʶʽʰ ʱˊʵʶˎˋʹˌ όRun time):

ïRT (min) = Rtfc 

Åɳˏˊˇˌ ʱˊʵʶˎˋʹˌ όirrigation interval):

ïEA (days) = (PR(mm/h)xRT(min)/60 )/WND (mm/day)
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0

<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɯˊʵʶˎˋʹ ˎˉˈ˂ˇʽˉ˖˄ ˒ˎˍ˗˄

Åɳˉʶʽʵʺ ʷ˔ˇˎ˃ʶ ʺʵʹ ˇˊʾˋʶʽ ˍˇ ˔ˊˈ˄ˇ ˂ʶʽˍˇˎˊʴʾʰˌ ʴʽʰ 
ˁʱʻʶ ˎʵˊˇʸ˗˄ʹ όʴʽʰ ˍˇ ˒ˎˍˈ ʲʱˋʹˌύ ʻʰ 
˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˃ʶ ˍˇ ˋˍˇʽ˔ʶʾˇ ʰˎˍˈ ˁʰˍʱ ˍʹ˄ 
ʶˉʽ˂ˇʴʺ ˍʹˌ ˉʰˊˇ˔ʺˌ ˁʰʽ ˍʹˌ ˉˇˋˈˍʹˍʰˌ ˍ˖˄ 
ʶˉʽˉ˂ʷˇ˄ ʶ˅ˈʵ˖˄ ˉˇˎ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋʶ ˁʱʻʶ 
ʱ˂˂ˇ ˒ˎˍˈΦ

50
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɯˊʵʶˎˋʹ ˎˉˈ˂ˇʽˉ˖˄ ˒ˎˍ˗˄

Åɳˁˍʽ˃ˇˏ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˁʱʻʶ ˒ˎˍˇˏ ʴʽʰ ˍʹ˄ ˉʶˊʾˇʵˇ 
ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ʶˏˊˇˌ ʱˊʵʶˎˋʹˌΦ

Åɲʽʰʽˊˇˏ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˁʱʻʶ ˒ˎˍˇˏ ʴʽʰ ˍʹ˄ ˉʶˊʾˇʵˇ 
ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ʶˏˊˇˌ ʱˊʵʶˎˋʹˌ όˉΦ˔Φ ˉˈˋˇ ˈʴˁˇ 
ʻʷ˂ʶʽ ʴʽʰ т ʹ˃ʷˊʶˌ ˉˇˎ ʰˉˇ˒ʰˋʾˋʰ˃ʶ ʴʽʰ ɳɮύ ˃ʶ ˍˇ 
˔ˊˈ˄ˇ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˉˇˎ 
ˎˉˇ˂ˇʴʾˋʰ˃ʶ ˃ʶ ʲʱˋʹ ˍˇ ˒ˎˍˈ ʲʱˋʹˌΦ 

Åɴˍˋʽ ʻʰ ʲˊˇˏ˃ʶ ˍʹ˄ ʰˉʰʽˍˇˏ˃ʶ˄ʹ ˋˎ˄ˇ˂ʽˁʺ ˉʰˊˇ˔ʺΦ
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɯˊʵʶˎˋʹ ˎˉˈ˂ˇʽˉ˖˄ ˒ˎˍ˗˄

Åʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ʶˉʽ˂ʷʴˇˎ˃ʶ ʰˊʽʻ˃ˈ ʶ˅ˈʵ˖˄ (n)ʴʽʰ 
ˁʱʻʶ ˒ˎˍˈ ʷˍˋʽ ˗ˋˍʶ ʹ ˋˎ˄ˇ˂ʽˁʺ ˉʰˊˇ˔ʺ ˄ʰ ʶʾ˄ʰʽ 
ʾˋʹ ˃ʶ ˍʹ˄ ˉʰˊˇ˔ʺ ˉˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˃ˈ˂ʽˌ ˉˊʽ˄Φ

52
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɯˊʵʶˎˋʹ ˎˉˈ˂ˇʽˉ˖˄ ˒ˎˍ˗˄

Åʅˎˋˍʺ˄ʶˍʰʽ:

ïɹ ʶ˄ʽˁʱ ˋˎˋˍʺ˄ʶˍʰʽ ˋʶ ˁʱʻʶ ˒ˎˍˈ ˄ʰ 
ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʵˏˇ ˋˍʰ˂ʱˁˍʶˌ ʰ˂˂ʱ 
ˋˍʹ˄ ˉˊˇˁʶʽ˃ʷ˄ʹ ˉʶˊʾˉˍ˖ˋʹ ʶˉʶʽʵʺ ʹ ʰˋ˒ʱ˂ʶʽʰ 
ˈˋˇ ʰ˒ˇˊʱ ˍʹ˄ ʱˊʵʶˎˋʹ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʰˉˈ ˍˇˎˌ 
ˋˍʰ˂ʰˁˍʹ˒ˈˊˇˎˌ ʰʴ˖ʴˇˏˌ ˃ˉˇˊʶʾ ˄ʰ 
ˍˇˉˇʻʶˍʶʾˍʰʽ ˁʰʽ ʷ˄ʰˌ

ï̌ ʽ ˋˍʰ˂ʱˁˍʶˌ ˄ʰ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ 
ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ˍˇˎ ˒ˎˍˇˏΣ

ï̍ ˂ʶˌ ˇʽ ʷ˅ˇʵˇʽ ˋʶ ˁʱʻʶ ˒ˎˍˈ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ ʾʵʽʰ 
ˉʰˊˇ˔ʺΦ

53
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʆˇˉˇʻʷˍʹˋʹ ˉˊˈˋʻʶˍ˖˄ ˋˍʰ˂ʰˁˍ˗˄ ˋʶ ˒ˎˍʱ ˃ʶ 
˃ʶʴʱ˂ʶˌ ʰ˄ʱʴˁʶˌ ˋʶ ˄ʶˊˈ ˋʶ ˉˎˁ˄ʷˌ ˒ˎˍʶˏˋʶʽˌ

54ʃʹʴʺΥ Irrigation Association
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɮˊʰʽʷˌ ˒ˎˍʶˏˋʶʽˌ

55

>1m
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʆˎˉʽˁʺ ʵʽʱˍʰ˅ʹ ˋˍʱˋʹˌ ʵʽˁˍˏˇˎ 
ˋʶ ʰˊʰʽʺ ˒ˏˍʶˎˋʹ

56
Smith, 1997

ȺɚɎŰŰɤůɖ ˊɑŮůɖɠ ůŰɖ ɓɎůɖ 

űɟŮŬŰɑɤɜ (Ŭˊɞűɡɔɐ ɓɨɗɘůɖɠ)

ɆɐɛŬɜůɖ 

ɡˊɧɔŮɘɤɜ 

Ŭɔɤɔɩɜ 

(Ŭˊɞűɡɔɐ 

ɕɖɛɘɩɜ)
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

57
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʇˉˇ˂ˇʴʽˋ˃ˇʾ

Åʁʽ ʹ˃ʶˊʺˋʽʶˌ ʰ˄ʱʴˁʶˌ ˋʶ ˄ʶˊˈ 
ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˃ʶ ˁʱˉˇʽʰ ʰˉˈ ˍʽˌ 
ʴ˄˖ˋˍʷˌ ˃ʶʻˈʵˇˎˌ όˉΦ˔Φ FAO paper 56 
Penman-Monteithʴʽʰ ˍʹ˄ EToˁʰʽ
WUCOLS ɹʽʰ ˍˇ KL)ʺ ʶˁˍʽ˃˗˄ˍʰʽ ˃ʶ 
ʲʱˋʹ ˋ˔ʶˍʽˁˇˏˌ ˁʰ˄ˇ˄ʽˋ˃ˇˏˌ

Åɱʽʰ ʰˊʰʽʷˌ ˒ˎˍʶˏˋʶʽˌ(ˈ˂ʰ ˍʰ ˒ˎˍʱύΥ

ïɮˁ ˈ˃ʹˌ(m2) = c x όˉκпύ x Dˁ ˈ˃ʹˌ(m)2

ïWND(L/day) = 
ɮˁ ˈ˃ʹˌ(m2)xKLxETo(mm/day)

58

WND = ɖɛŮɟɐůɘŮɠ ŬɜɎɔəŮɠ ůŮ ɜŮɟɧ (water 

needs / day)

ȾL = űɡŰɘəɧɠ ůɡɜŰŮɚŮůŰɐɠ Űɞˊɑɞɡ 

(landscape)

Ⱥɇɞ= ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ ŬɜŬűɞɟɎɠ 

(mm/day)

Aəɧɛɖɠ= ŮɛɓŬŭɧɜ ɞɟɗɐɠ ˊɟɞɓɞɚɐɠ əɧɛɖɠ 

(m)

Dəɧɛɖɠ= ŭɘɎɛŮŰɟɞɠ ɞɟɗɐɠ ˊɟɞɓɞɚɐɠ əɧɛɖɠ 

(m)

C = ůɨɛűɤɜŬ ɛŮ ɞɟɘůɛɏɜŮɠ ˊɖɔɏɠ 

(Rainbird, Irrigation Association) ˊɟɏˊŮɘ ɔɘŬ 

ɜŬ ɛɖɜ ɡˊɎɟɢŮɘ ˊɟɧɓɚɖɛŬ ɛŮ 

ůɡɔəɏɜŰɟɤůɖ ŬɚɎŰɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ 

ɟɑɕŬɠ, ŰɞɡɚɎɢɘůŰɞɜ Űɞ 50% Űɖɠ ˊɟɞɓɞɚɐɠ 

Űɖɠ əɧɛɖɠ ɜŬ ŭɘŬɓɟɏɢŮŰŬɘ. Ⱥˊɞɛɏɜɤɠ Űɞ c 

ˊŬɑɟɜŮɘ Űɘɛɏɠ: 50%-100%
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɳˉʽ˂ˇʴʺ ʰˊʽʻ˃ˇˏ ˋˍʰ˂ʰˁˍ˗˄
Åɾʶ ʲʱˋʹ ˍˇ˄ ˍˏˉˇ ˍˇˎ ʶʵʱ˒ˇˎˌ όˋ˔ʷˋʹ ˇˊʽʸˈ˄ˍʽʰˌ ς
ˁʰˍʰˁˈˊˎ˒ʹˌ ʵʽʺʻʹˋʹˌύ ˁʰʽ ˍˇ ʶ˂ʱ˔ʽˋˍˇ ʲʱʻˇˌ ʱˊʵʶˎˋʹˌ 
ʶˉʽ˂ʷʴˇˎ˃ʶ ˍʹ˄ ˁʰˍʱ˂˂ʹ˂ʹ ˉʰˊˇ˔ʺ ˍ˖˄ ˋˍʰ˂ʰˁˍ˗˄ ˗ˋˍʶ ˄ʰ 
ʷ˔ʶʽ ʵˎ˄ʰˍˈˍʹˍʰ ˍˇ ˄ʶˊˈ ˄ʰ ˒ˍʱˋʶʽ ˋˍˇ ʲʱʻˇˌ ˉˇˎ ʻʷ˂ˇˎ˃ʶ 
ώʃʾ˄ʰˁʰˌϐ

59
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʃˊˈʴˊʰ˃˃ʰ ʱˊʵʶˎˋʹˌςɻ ʽʱˊˁʶʽʰ ˁʰʽ ʶˏˊˇˌ ʱˊʵʶˎˋʹˌ

Åɲʽʱˊˁʶʽʰ ʱˊʵʶˎˋʹˌʶˉʰ˄ʰ˒ˇˊʱˌ ʶʵʰ˒ʽˁʺˌ 
ˎʴˊʰˋʾʰˌ (Field Capacity Run Time):
ïʎˋˍʶ ˄ʰ ʵˇʻʶʾ ʹ ˋˎ˄ʽˋˍ˗˃ʶ˄ʹʵˈˋʹ ʱˊʵʶˎˋʹˌˁʰʽ ˄ʰ 
ʶˉʰ˄ʷ˂ʻʶʽ ʹ ˎʴˊʰˋʾʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ˋˍˇ ʶˉʾˉʶʵˇ ˍʹˌ 
ˎʵʰˍˇʽˁʰ˄ˈˍʹˍʰˌ:

ïRtfc (min) =60 x MAD x AW x H x Aˁˈ˃ʹˌ/ nxqxIE̍ ˉˇˎΥ

ÅMAD ́  ʶˉʽˍˊʶˉˍʺ ˁʰˍʰ˄ʱ˂˖ˋʹ ʰˉˇʻʶ˃ʱˍ˖˄ ˄ʶˊˇˏ (30-50% 
ˋˎ˄ʺʻ˖ˌ)

ÅAW ́  ʵʽʰʻʷˋʽ˃ʹ ˎʴˊʰˋʾʰ όmm/m)

ÅH ̱ ˇ ʶˉʽʻˎ˃ʹˍˈ ʲʱʻˇˌ ʱˊʵʶˎˋʹˌ όm)

Åɮˁ ˈ˃ʹˌ́ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ˇˊʻʺˌ ˉˊˇʲˇ˂ʺˌ ˍʹˌ ˁˈ˃ʹˌ όm2)

Ån ̌  ʰˊʽʻ˃ˈˌ ˁʰʽ q ́  ˉʰˊˇ˔ʺ ˍ˖˄ ˋˍʰ˂ʰˁˍ˗˄(l/h)

Åɹɳ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ
60
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ʃˊˈʴˊʰ˃˃ʰ ʱˊʵʶˎˋʹˌςɻ ʽʱˊˁʶʽʰ ˁʰʽ 
ʶˏˊˇˌ ʱˊʵʶˎˋʹˌ

61

Åɲʽʱˊˁʶʽʰ ʱˊʵʶˎˋʹˌ 
(Run time):

ïRT (min)= Rtfc

Åɳˏˊˇˌ ʱˊʵʶˎˋʹˌ 
(irrigation interval):

ïEA (days) = 
(nxq(l/h)xRT(min)/
60)/WND (l/day)
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɯˊʵʶˎˋʹ ˎˉˈ˂ˇʽˉ˖˄ ˒ˎˍ˗˄
Åɳˉʶʽʵʺ ʷ˔ˇˎ˃ʶ ʺʵʹ ˇˊʾˋʶʽ ˍˇ ˔ˊˈ˄ˇ ˂ʶʽˍˇˎˊʴʾʰˌ ʴʽʰ ˁʱʻʶ 
ˎʵˊˇʸ˗˄ʹ όʴʽʰ ˍˇ ˒ˎˍˈ ʲʱˋʹˌύ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˃ʶ ˍˇ 
ˋˍˇʽ˔ʶʾˇ ʰˎˍˈ ˁʰˍʱ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍʹˌ ˉʰˊˇ˔ʺˌ ˁʰʽ ˍʹˌ 
ˉˇˋˈˍʹˍʰˌ ˍ˖˄ ʶˉʽˉ˂ʷˇ˄ ʶ˅ˈʵ˖˄ ˉˇˎ ʻʰ 
˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋʶ ˁʱʻʶ ʱ˂˂ˇ ˒ˎˍˈΦ

Åɳˁˍʽ˃ˇˏ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˁʱʻʶ ˒ˎˍˇˏ ʴʽʰ ˍʹ˄ ˉʶˊʾˇʵˇ ˉˇˎ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ʶˏˊˇˌ ʱˊʵʶˎˋʹˌΦ

Åɲʽʰʽˊˇˏ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˁʱʻʶ ˒ˎˍˇˏ ʴʽʰ ˍʹ˄ ˉʶˊʾˇʵˇ ˉˇˎ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ʶˏˊˇˌ ʱˊʵʶˎˋʹˌ ˃ʶ ˍˇ ˔ˊˈ˄ˇ ˂ʶʽˍˇˎˊʴʾʰˌ 
ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˉˇˎ ˎˉˇ˂ˇʴʾˋʰ˃ʶ ʴʽʰ ˍˇ ˒ˎˍˈ ʲʱˋʹˌΦ 
ɴˍˋʽ ʻʰ ʲˊˇˏ˃ʶ ˍʹ˄ ʰˉʰʽˍˇˏ˃ʶ˄ʹ ˋˎ˄ˇ˂ʽˁʺ ˉʰˊˇ˔ʺΦ

62
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɯˊʵʶˎˋʹ ˎˉˈ˂ˇʽˉ˖˄ ˒ˎˍ˗˄

Åʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ʶˉʽ˂ʷʴˇˎ˃ʶ ʰˊʽʻ˃ˈ ʶ˅ˈʵ˖˄ (n)ʴʽʰ 
ˁʱʻʶ ˒ˎˍˈ ʷˍˋʽ ˗ˋˍʶ ʹ ˋˎ˄ˇ˂ʽˁʺ ˉʰˊˇ˔ʺ ˄ʰ ʶʾ˄ʰʽ ʾˋʹ 
˃ʶ ˍʹ˄ ˉʰˊˇ˔ʺ ˉˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˃ˈ˂ʽˌ ˉˊʽ˄Φ

Åɳʱ˄ ˎˉʱˊ˔ˇˎ˄ ʵʶʵˇ˃ʷ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʵʽʱ˃ʶˍˊˇ 
ʵʽʰʲˊˇ˔ʺˌ ˍ˖˄ ˋˍʰ˂ʰˁˍ˗˄ˉˇˎ ˋˁˇˉʶˏˇˎ˃ʶ ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˃ʶ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˋˎ˄ʵˎʱˋˇˎ˃ʶ ˁʰʽ 
ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍˇˎ ˃ʷʴʽˋˍˇˎ ʰˊʽʻ˃ˇˏ ˋˍʰ˂ʰˁˍ˗˄ˉˇˎ 
˃ˉˇˊˇˏ˄ ˄ʰ ˍˇˉˇʻʶˍʹʻˇˏ˄ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ˍˇˎ 
˒ˎˍˇˏ ˃ʷˋ˖ ˍʹˌ ˋ˔ʷˋʹˌΥ 

ïn=ɮˁ ˈ˃ʹˌx 0,75 / WA

ïWA (m2) = D (ɻ ʽʱ˃ʶˍˊˇˌ ʵʽʰʲˊˇ˔ʺˌ, m)2 x (̄ κпύ

63
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ

ɯˊʵʶˎˋʹ ˎˉˈ˂ˇʽˉ˖˄ ˒ˎˍ˗˄

Åʅˎˋˍʺ˄ʶˍʰʽ:

ï̀ ʶ ˁʱʻʶ ˒ˎˍˈ ˄ʰ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʵˏˇ 
ˋˍʰ˂ʱˁˍʶˌΣ

ï̌ ʽ ˋˍʰ˂ʱˁˍʶˌ ˄ʰ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ 
ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ˍˇˎ ˒ˎˍˇˏΣ

ï̍ ˂ʶˌ ˇʽ ʷ˅ˇʵˇʽ ˋʶ ˁʱʻʶ ˒ˎˍˈ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ ʾʵʽʰ 
ˉʰˊˇ˔ʺΦ

64
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<ɮˊʵʶˏˋʶʽˌ -ʅˍˊʰʴʴʾˋʶʽˌ ɴˊʴ˖˄ ʃˊʱˋʽ˄ˇˎҔ -ғɳ˄ˈˍʹˍʰ9ҔΣ ғʆɾɶɾɮ ʆɳʋɿʁɽʁɱʍɿ ɱɳʍʃʁɿʍɿҔΣ ʆɳɹ ɶʃɳɹʄʁʇ -ɮ˄ˇʽ˔ˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʆɳɹ ɶˉʶʾˊˇˎ
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ʃʰˊʱʵʶʽʴ˃ʰ
Å ɴ˔ˇˎ˃ʶ ʷ˄ʰ ˁʺˉˇ ˃ʶ ʵˏˇ 
ˎʵˊˇʸ˗˄ʶˌ

Å ɮˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ 
ʶ˒ʰˊ˃ˇʴʺˌΥ фл҈

Å ɶ ˎʵˊˇʸ˗˄ʹ ɮ: 

ï ʶ˂ʰ˒ˊˏ ʷʵʰ˒ˇˌΣ

ï р ʰʸʰ˂ʷʶˌ όʻʱ˃˄ˇʽύ ˃ʶ 
ʵʽʱ˃ʶˍˊˇ ˁˈ˃ʹˌ ό˗ˊʽ˃ʰ 
˒ˎˍʱύ мΣнm ˁ ʰʽ н ˃ˎˊˍʽʷˌ 
όʵʷ˄ʵˊʰύ ˃ʶ ʵʽʱ˃ʶˍˊˇ 
ˁˈ˃ʹˌ ό˗ˊʽ˃ʰ ˒ˎˍʱύ оm. 
ɶ ˒ˏˍʶˎˋʹ ʻʶ˖ˊʶʾˍʰʽ 
ʰˊʰʽʺΦ

Å ɶ ˎʵˊˇʸ˗˄ʹ ɰ:

ï ʶ˂ʰ˒ˊˏ ʷʵʰ˒ˇˌΣ

ï ʃ˂ʺˊʹˌ ʶʵʰ˒ˇˁʱ˂ˎ˕ʹ 
ʰˉˈ ˃ʽˁˊˇˏˌ ʻʱ˃˄ˇˎˌ

ï 5˃ʰ˄ˍʰˊʽ˄ʽʷˌ ˃ʽˁˊʺˌ 
ʰ˄ʱˉˍˎ˅ʹˌ ό˃ʽˁˊʱ 
ʵʷ˄ʵˊʰύ ˃ʶ ʵʽʱ˃ʶˍˊˇ 
ˁˈ˃ʹˌ ό˗ˊʽ˃ʰ ˒ˎˍʱύ 
1,5m.ɶ ˒ˏˍʶˎˋʹ 
ʻʶ˖ˊʶʾˍʰʽ ˉˎˁ˄ʺΦ 66

1,2m

12m

9m

3m

ȷ

ȸ
1,5m

4,5m
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ʃʰˊʱʵʶʽʴ˃ʰ ςʇʵˊˇʸ˗˄ʹ ɮ -ɮˊʰʽʺ

1. ʁʽ ʰ˄ʱʴˁʶˌ ˋʶ ˄ʶˊˈ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ʾˋʶˌ ˃ʶ WND=1,5 
ˁʰʽ мнΣр l/day ɹ ʽʰ ˍʽˌ ʰʸʰ˂ʷʶˌ ˁʰʽ ˍʽˌ ˃ˎˊˍʽʷˌ 
ʰ˄ˍʾˋˍˇʽ˔ʰΦ ɳˉˇ˃ʷ˄˖ˌ ˇʽ ʰʸʰ˂ʷʶˌ ʶʾ˄ʰʽ ˍˇ ˒ˎˍˈ ʲʱˋʹˌΦ

2. ʆˇ ʶˉʽʻˎ˃ʹˍˈʶ˂ʱ˔ʽˋˍˇ ʲʱʻˇˌ ʱˊʵʶˎˋʹˌ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ 
0,45m (˃ ʽˁˊˇʾ ʻʱ˃˄ˇʽΥ рл҈x0,9m)

3. ɴ˔ˇˎ˃ʶ ʶ˂ʰ˒ˊˏ ʷʵʰ˒ˇˌ όˋ˔ʷˋʹ ˇˊʽʸˈ˄ˍʽʰˌ ς
ˁʰˍʰˁˈˊˎ˒ʹˌ ˁʾ˄ʹˋʹˌ лΣрx-x˃ʷ˔ˊʽ ˄ʰ ˒ˍʱˋˇˎ˃ʶ ˋˍʹ 
˃ʷʴʽˋˍʹ ʵʽʰʲˊˇ˔ʺύ ˁʰʽ ʲʱʻˇˌ ʱˊʵʶˎˋʹˌ лΣпрmΦ ɮˉˈ ˍˇ 
ˋ˔ʶˍʽˁˈ ˉʾ˄ʰˁʰʶˉʽ˂ʷʴˇˎ˃ʶ ˋˍʰ˂ʱˁˍʶˌˉʰˊˇ˔ʺˌ 4l/h , 
ʱˊʰ ʰ˄ʰ˃ʷ˄ˇˎ˃ʶ ˃ʷʴʽˋˍʹ ʰˁˍʾ˄ʰ ʵʽʰʲˊˇ˔ʺˌ орcmˁʰʽ 
ʲʱʻˇˌ тлcm(ˎˉʶˊˁʰ˂ˏˉˍʶʽ ʰˎˍˈ ˉˇˎ ʻʷ˂ʰ˃ʶ).
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ʃʰˊʱʵʶʽʴ˃ʰ ςʇʵˊˇʸ˗˄ʹ ɮ -ɮˊʰʽʺ

4. ʇˉˇ˂ˇʴʾʸˇˎ˃ʶ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˉˇˎ ʵʽʰʲˊʷ˔ʶˍʰʽ ʴʽʰ 
ˁʱʻʶ ˋˍʰ˂ʱˁˍʹ, WA=(̄ κпύx0,70m2=0,38m2

5. ɶ ʷˁˍʰˋʹ ˉˊˇˌ ʵʽʰʲˊˇ˔ʺ ʴʽʰ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ 
ʰʸʰ˂ʷʶˌ ʶʾ˄ʰʽΥ ɮˁ ˈ˃ʹˌ= 100%x (̄ κпύ x 1,2m x 
1,2m = 1,12 m2

6. ɼʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ˃ˉˇˊˇˏ˄ ˄ʰ ˃ˉˇˎ˄ ʷ˖ˌ: n= 
ɮˁ ˈ˃ʹˌx 0,75/ WA=3ˋˍʰ˂ʱˁˍʶˌʴʽʰ ˁʱʻʶ ʰʸʰ˂ʷʰ 
όˇ˃ˇʽˈ˃ˇˊ˒ʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ˇʽ ˋˍʹ˄ ˉˊˇʲˇ˂ʺ ˍʹˌ 
ˁˈ˃ʹˌύ
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ʃʰˊʱʵʶʽʴ˃ʰ ςʇʵˊˇʸ˗˄ʹ ɮ -ɮˊʰʽʺ

7. ɾˉˇˊˇˏ˃ʶ ˄ʰ ˍˇˉˇʻʶˍʺˋˇˎ˃ʶ ʰˉˈ м-3 
ˋˍʰ˂ʱˁˍʶˌΦ ɱʽʰ ˂ˈʴˇˎˌ ʰˋ˒ʰ˂ʶʾʰˌ ʵʶ˄ ʻʷ˂ˇˎ˃ʶ 
˄ʰ ʲʱ˂ˇˎ˃ʶ м ˋˍʰ˂ʱˁˍʹ˃ˈ˄ˇΦ ɸʰ 
ˍˇˉˇʻʶˍʺˋˇˎ˃ʶ ʵˏˇ ˋˍʰ˂ʱˁˍʶˌ.

8. ɴˋˍ˖ ˈˍʽ ʻʷ˂ˇˎ˃ʶ pfcˍʹˌ ˍʱ˅ʹˌ ˍˇˎ 50% (0,5),
ˍˈˍʶ ʰˉˈ ˍʹ ˋ˔ʷˋʹ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ˍʹˌ Rtfc
(MAD=50%, AW=100mm/m, Aˁ̍˃ʹˌ=1,12m2, 
n=2, q=4l/h, IE=90%ύ ʲˊʾˋˁˇˎ˃ʶ ʵʽʱˊˁʶʽʰ 
ʱˊʵʶˎˋʹˌ нмлmin.
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ʃʰˊʱʵʶʽʴ˃ʰ ςʇʵˊˇʸ˗˄ʹ ɮ -ɮˊʰʽʺ

9. ʆˇ ʶˏˊˇˌ ʱˊʵʶˎˋʹˌ ʻʰ ʶʾ˄ʰʽΥ 
EA=2x4l/hx210min/60 / 1,5l/day = муΣс ʹ˃ʷˊʶˌ

10.ɳˉʽ˂ʷʴˇˎ˃ʶ ʷ˄ʰ˄ ˃ʽˁˊˈˍʶˊˇ ʰ˂˂ʱ ˉˊʰˁˍʽˁʱ 
ʶ˒ʰˊ˃ˈˋʽ˃ˇ ˔ˊˈ˄ˇΥ ˉΦ˔Φ мп ʹ˃ʷˊʶˌ όˁʱʻʶ ʵˏˇ 
ʶʲʵˇ˃ʱʵʶˌύ ʺ т ʹ˃ʷˊʶˌ όˁʱʻʶ ʶʲʵˇ˃ʱʵʰύ ʺ н 
όˁʱʻʶ ʵʶˏˍʶˊʹ ʹ˃ʷˊʰύ ʺ м όˁʱʻʶ ʹ˃ʷˊʰύ.

11.ʅʶ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹ ˉˊʷˉʶʽ ˄ʰ ˎˉˇ˂ˇʴʾˋˇˎ˃ʶ ˍˇ 
˄ʷˇ ˔ˊˈ˄ˇ ʱˊʵʶˎˋʹˌ ˉΦ˔Φ ʶʱ˄ ʶˉʽ˂ʷ˅ˇˎ˃ʶ т 
ʹ˃ʷˊʶˌΣ ˍˇ RT ̒ ʰ ʶʾ˄ʰʽΥ туΣтрmin (̄ ʶˊʾˉˇˎ 
80min)
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ʃʰˊʱʵʶʽʴ˃ʰ ςʇʵˊˇʸ˗˄ʹ ɮ -ɮˊʰʽʺ
12.ɱʽʰ ˍʰ ˎˉˈ˂ˇʽˉʰ ˒ˎˍʱ ό˃ˎˊˍʽʷˌύ ʰ˒ˇˏ 
ʴ˄˖ˊʾʸˇˎ˃ʶ ˍˇ ˔ˊˈ˄ˇ ʱˊʵʶˎˋʹˌ ʹ ʰˉʰʽˍˇˏ˃ʶ˄ʹ 
ˉʰˊˇ˔ʺ ʶʾ˄ʰʽΥ 12,5l/dayx 7days / 80min = 66l/h

13.ɮ˄ ʶˉʽ˂ʷ˅ˇˎ˃ʶ ˊˎʻ˃ʽʸˈ˃ʶ˄ˇˎˌ ˋˍʰ˂ʱˁˍʶˌ
ˉʰˊˇ˔ʺˌ л-70l/h, ʻʰ ˔ˊʶʽʰˋˍˇˏ˃ʶ н ˋˍʰ˂ʱˁˍʶˌ
όˎˉʱˊ˔ˇˎ˄ ʵʽʰʻʷˋʽ˃ˇʽ ˋˍˇ ʶ˃ˉˈˊʽˇύˇʽ ˇˉˇʾˇʽ 
ʻʰ ˊˎʻ˃ʽˋˍˇˏ˄ ˋˍʹ ˃ʷˋʹ. ʁʽ ̱̀ʰ˂ʱˁˍʶˌʻʰ 
ˋˎ˄ʵʶʻˇˏ˄ ˋˍˇˎˌ ʰʴ˖ʴˇˏˌ ʸ˗˄ʹˌ όˁʰˍʶˎʻʶʾʰ˄ 
ˉʱ˄˖ ˍˇˎˌ ʺ ˃ʶ ˋ˖˂ʺ˄ʰ ʊсύΦ
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ũɘŬ Űɞɡɠ ůŰŬɚɎəŰŮɠŬɡŰɞɨɠ ůɨɛűɤɜŬ ɛŮ Űɞɜ əŬŰŬůəŮɡŬůŰɐ:

0-14l/h: ˊɧŰɘůɛŬ ůŰŬɔɧɜŬɠ

14-70l/h: ˊɧŰɘůɛŬ ɞɛˊɟɏɚŬɠ (bubbler)
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ʃʰˊʱʵʶʽʴ˃ʰ ςʇʵˊˇʸ˗˄ʹ ɮ -ɮˊʰʽʺ

Åʅˎ˄ˇ˕ʾʸˇ˄ˍʰˌ ʴʽʰ ˍʹ˄ ˎʵˊˇʸ˗˄ʹɮ ʻʰ 
˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˃ʶΥ

ïн ʰˉ˂ˇˏˌ ˋˍʰ˂ʱˁˍʶˌˉʰˊˇ˔ʺˌ пl/h ʴʽʰ ˁʱʻʶ ʰʸʰ˂ʷʰΣ 
ˇ˃ˇʽˈ˃ˇˊ˒ʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ˇˎˌ ˋˍʹ˄ ˉˊˇʲˇ˂ʺ ˍʹˌ ˁˈ˃ʹˌ

ï2ˊˎʻ˃ʽʸˈ˃ʶ˄ˇˎˌ ˋˍʰ˂ʱˁˍʶˌˉʰˊˇ˔ʺˌ л-70l/h (33l/h ˇ 
ˁʰʻʷ˄ʰˌύΣ ʴʽʰ ˁʱʻʶ ˃ˎˊˍʽʱΣ ˇ˃ˇʽˈ˃ˇˊ˒ʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ˇˎˌ ˋˍʹ˄ 
ˉˊˇʲˇ˂ʺ ˍʹˌ ˁˈ˃ʹˌ

ïʆˇ ˋˏˋˍʹ˃ʰ ʻʰ ˂ʶʽˍˇˎˊʴʶʾ ʴʽʰ улminʰ˄ʱ т ʹ˃ʷˊʶˌ
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ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɞɟɘůɛɏɜɞɘ ɛŮɚŮŰɖŰɏɠ ŭŮɜ 

ůɡůŰɐɜɞɡɜ Űɖɜ ɢɟɐůɖ ůŰŬɚŬəŰɩɜ ˊŬɟɞɢɐɠ 

2l/h ɔɘŬŰɑ ŮɑɜŬɘ ˊɘɞ Ůˊɘəɑɜŭɡɜɞ ɜŬ 

ˊŬɟɞɡůɘɎůɞɡɜ ŮɛűɟɎɝŮɘɠ

ɆɡůŰɐɜŮŰŬɘ ɜŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŭɨɞ 

ŰɞɡɚɎɢɘůŰɞɜ ůŰŬɚɎəŰŮɠŬɜɎ űɡŰɧ ɩůŰŮ 

ɜŬ ɛɖɜ ɡˊɎɟɢŮɘ ɛŮɔɎɚɞ ˊɟɧɓɚɖɛŬ ɧŰŬɜ 

ɓɞɡɚɩůŮɘ ɞ ɏɜŬɠ.
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ȷ

1,2m

12m

9m

3m

ȷ

2 Ŭˊɚɞɨɠ ůŰŬɚɎəŰŮɠˊŬɟɞɢɐɠ 4l/h ɔɘŬ əɎɗŮ ŬɕŬɚɏŬ, ɞɛɞɘɧɛɞɟűŬ 

əŬŰŬɜŮɛɖɛɏɜɞɡɠ ůŰɖɜ ˊɟɞɓɞɚɐ Űɖɠ əɧɛɖɠ

2 ɟɡɗɛɘɕɧɛŮɜɞɡɠ ůŰŬɚɎəŰŮɠˊŬɟɞɢɐɠ 0-70l/h, ɔɘŬ əɎɗŮ ɛɡɟŰɘɎ

ɇɞ ůɨůŰɖɛŬ ɗŬ ɚŮɘŰɞɡɟɔŮɑ ɔɘŬ 80min ŬɜɎ 7 ɖɛɏɟŮɠ

Ƀɘ ůɤɚɐɜŮɠ ɛˊɞɟɞɨɜ ůŮ 

ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ɡˊɎɟɢŮɘ 

ɚɧɔɞɠ ɜŬ ŮɑɜŬɘ ɡˊɧɔŮɘŮɠ (ˊ.ɢ. 

Ŭˊɧ Űɖɜ ɔɟŬɛɛɐ ɛŮ Űɘɠ 

ŬɕŬɚɏŮɠ ˊɟɞɠ Űɘɠ ɛɡɟŰɘɏɠ 

(ŭɘŬəŮəɞɛɏɜɖ)
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1. ʁʽ ʰ˄ʱʴˁʶˌ ˋʶ ˄ʶˊˈ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ʾˋʶˌ ˃ʶ:

ïWND=4mm/day ɹ ʽʰ ˍˇ ˒ˎˍˈ ʶʵʰ˒ˇˁʱ˂ˎ˕ʹˌό˒ˎˍˈ ʲʱˋʹˌύ ˁʰʽ

ïWND=5mm/day x [(̄ κпύx1,52m2] / 90%=9,8l/day ɹ ʽʰ ˍʽˌ 
˃ʰ˄ˍʰˊʽ˄ʽʷˌΦ

2. ʅˍʽˌ ˉˎˁ˄ʷˌ ˒ˎˍʶˏˋʶʽˌ ˋˎ˄ʽˋˍʱˍʰʽ ʹ ˔ˊʺˋʹ ˋˍʰ˂ʰˁˍʹ˒ˈˊ˖˄
ʰʴ˖ʴ˗˄Φ ʅʶ ʰˎˍˇˏˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˄ʵʶʻˇˏ˄ ˁʰʽ ʶˉʽˉ˂ʷˇ˄ 
ˋˍʰ˂ʱˁˍʶˌˈˉˇˎ ʰˉʰʽˍʶʾˍʰʽ.

3. ʆˇ ʶˉʽʻˎ˃ʹˍˈ ʲʱʻˇˌ ʱˊʵʶˎˋʹˌ ʴʽʰ ˍˇ ˒ˎˍˈ ʲʱˋʹˌ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ 
0,25m (˒ ˎˍˇˁʱ˂ˎ˕ʹ: Ғ50%x0,45m)

4. ɴ˔ˇˎ˃ʶ ʶ˂ʰ˒ˊˏ ʷʵʰ˒ˇˌΣ ʶˉʽʻˎ˃ʹˍˈ ʲʱʻˇˌ ʱˊʵʶˎˋʹˌ лΣнрm.ɮˉˈ 
ˍˇ˄ ˋ˔ʶˍʽˁˈ ˉʾ˄ʰˁʰʴʽʰ ˄ʰ ˒ˍʱˋˇˎ˃ʶ ˋʶ ʰˎˍˈ ˍˇ ʲʱʻˇˌ 
ʶˉʽ˂ʷʴˇˎ˃ʶ ˋˍʰ˂ʱˁˍʶˌˉʰˊˇ˔ʺˌ 2l/h ˉˇˎ˄ ʷ˔ˇˎ˄ ˃ʷʴʽˋˍʹ ʰˁˍʾ˄ʰ 
ʵʽʰʲˊˇ˔ʺˌ 15cmˁʰʽ ˋ˔ʷˋʹ ˇˊʽʸˈ˄ˍʽʰˌ ςˁ ʰˍʰˁˈˊˎ˒ʹˌ ˁʾ˄ʹˋʹˌ 
x:2xόʱˊʰ ʲʱʻˇˌ олcm)ʷ˖ˌ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍʹˌ ˃ʷʴʽˋˍʹˌ ʰˁˍʾ˄ʰˌ 
ʵʽʰʲˊˇ˔ʺˌ όˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍˇ ˄ʶˊˈ ˁʽ˄ʶʾˍʰʽ ˃ˈ˄ˇ ˉˊˇˌ ˍʰ ˁʱˍ˖ύΦ
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5. ɾˉˇˊˇˏ˃ʶ ˄ʰ ˍˇˉˇʻʶˍʺˋˇˎ˃ʶ ˍˇˎˌ ˋˍʰ˂ʱˁˍʶˌˋʶ ʰˉˈˋˍʰˋʹ нр 
cm (30cmʋул҈Ґ24cm=0,24m)ˁ ʰʽ ʴ˄˖ˊʾʸˇˎ˃ʶ ˈˍʽ ˈˍʰ˄ ˒ˍʱˋˇˎ˃ʶ 
ˋˍʹ ˃ʷʴʽˋˍʹ ʵʽʱ˃ʶˍˊˇ ʵʽʰʲˊˇ˔ʺˌ όолcm) ̱ ˇ ˄ʶˊˈ ʻʰ ʷ˔ʶʽ ˒ˍʱˋʶʽ 
ˋʶ ʲʱʻˇˌ ˍʰ 30cm(0,5x:x)

6. ɴˋˍ˖ ˈˍʽ ˋˍˇ ʶ˃ˉˈˊʽˇ ˎˉʱˊ˔ˇˎ˄ ˃ˈ˄ˇ ˋˍʰ˂ʰˁˍʹ˒ˈˊˇʽʊмсΣ нl/h
˃ʶ ʰˉˇˋˍʱˋʶʽˌ ˋˍʰ˂ʰˁˍ˗˄лΣо ˁʰʽ лΣпрm. ɳˉʽ˂ʷʴˇˎ˃ʶ ˍʹ˄ 
ˁˇ˄ˍʽ˄ˈˍʶˊʹ ˋʶ ʰˎˍʺ ˉˇˎ ˎˉˇ˂ˇʴʾˋʰ˃ʶ ʰˉˈˋˍʰˋʹ ˋˍʰ˂ʰˁˍ˗˄, 
ʱˊʰ s=0,3m

7. ʂˋˇ ʰ˒ˇˊʱ ˍʽˌ ʰˉˇˋˍʱˋʶʽˌ ˍ˖˄ ˋˍʰ˂ʰˁˍʹ˒ˈˊ˖˄ʰʴ˖ʴ˗˄Σ 
ʰ˒ʺ˄ˇˎ˃ʶ млcm h ˉˈ ˍʰ ˈˊʽʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˉˇˎ ʻʰ ʰˊʵʶˎˍʶʾ ˁʰʽ 
ʵʽʰʽˊˇˏ˃ʶ ˃ʶ ˍʹ˄ ʰˉˈˋˍʰˋʹ ˉˇˎ ˎˉˇ˂ˇʴʾˋʰ˃ʶ ʴʽʰ ˍˇˎˌ 
ˋˍʰ˂ʱˁˍʶˌ: (4,5m-2x10cm)/0,3m + 1 Ғ мр ˋʶʽˊʷˌ ʰ˄ʱ (4,5m-
2x10cm)/(15-1)=0,3m, ɦ ˊʰ l=0,3m
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ʊˎ˂˂ʱʵʽˇ 
ˋˍʰ˂ʰˁˍʹ˒ˈˊˇˎ
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8. ɶ ʷ˄ˍʰˋʹ ʶ˒ʰˊ˃ˇʴʺˌ ˍ˖˄ ˋˍʰ˂ʰˁˍʹ˒ˈˊ˖˄
ʶʾ˄ʰʽΥ QE=2l/h / 0,3m x 0,3m = 22,22 mm/h

9. ɶ ʵʽʱˊˁʶʽʰ ʱˊʵʶˎˋʹˌ ʴʽʰ ʶˉʰ˄ʰ˒ˇˊʱ ˋˍʹ˄ 
ˎʵʰˍˇʽˁʰ˄ˈˍʹˍʰʶʾ˄ʰʽ ʾˋʹ ˃ʶ(MAD=50%, 
AW=100mm/m): 
Rtfc=60x50%x100mm/mx0,25mx(0,3m2)/ 
2l/hx90% = 37,5min

10.ʆˇ ʶˏˊˇˌ ʱˊʵʶˎˋʹˌ ʶʾ˄ʰʽ ʾˋˇ ˃ʶΥ 
EA=(22,22mm/h x 37,5min /60) / 4mm/day= 
3,47ʹ˃ʷˊʶˌ(ˉˊʰˁˍʽˁʺ ˂ˏˋʹΥ плmin h ˄ʱ о
ʹ˃ʷˊʶˌύ
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11.ɱʽʰ ˍʰ ˎˉˈ˂ˇʽˉʰ ˒ˎˍʱ ό˃ʰ˄ˍʰˊʽ˄ʽʷˌύ ʰ˒ˇˏ 
ʴ˄˖ˊʾʸˇˎ˃ʶ ˍˇ ˔ˊˈ˄ˇ ˂ʶʽˍˇˎˊʴʾʰˌ ʹ 
ʰˉʰʽˍˇˏ˃ʶ˄ʹ ˉʰˊˇ˔ʺ ʶʾ˄ʰʽΥ фΣуl/day x 3days / 
40min = 0,49l/min x 60 = 44,1l/h

12.ɸʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˃ʶ м ˊˎʻ˃ʽʸˈ˃ʶ˄ˇ 
ˋˍʰ˂ʱˁˍʹ ˉʰˊˇ˔ʺˌ л-70l/h όˎˉʱˊ˔ʶʽ 
ʵʽʰʻʷˋʽ˃ˇˌ ˋˍˇ ʶ˃ˉˈˊʽˇύʴʽʰ ˁʱʻʶ ˃ʰ˄ˍʰˊʽ˄ʽʱΣ 
ˇ ˋˍʰ˂ʱˁˍʹˌ ʻʰ ˋˎ˄ʵʶʻʶʾ ˋˍˇˎˌ 
ˋˍʰ˂ʰˁˍʹ˒ˈˊˇˎˌ όˁʰˍʶˎʻʶʾʰ˄ ˉʱ˄˖ ˍˇˎˌ ʺ ˃ʶ 
ˋ˖˂ʺ˄ʰ ʊсύΦ
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Åʅˎ˄ˇ˕ʾʸˇ˄ˍʰˌ ʴʽʰ ˍʹ˄ ˎʵˊˇʸ˗˄ʹɰ ʻʰ 
˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˃ʶΥ

ïмр ˋʶʽˊʷˌ ˋˍʰ˂ʰˁˍʹ˒ˈˊ˖˄2l/h ˃ʶ ʰˉˇˋˍʱˋʶʽˌ 
ˋˍʰ˂ʰˁˍ˗˄0,3m ˁ ʰʽ ʰʴ˖ʴ˗˄ лΣоm

ïм ˊˎʻ˃ʽʸˈ˃ʶ˄ˇ ˋˍʰ˂ʱˁˍʹˉʰˊˇ˔ʺˌ л-тлƭκƘΣ ʴʽʰ ˁʱʻʶ 
˃ʰ˄ˍʰˊʽ˄ʽʱ

ïʆˇ ˋˏˋˍʹ˃ʰ ʻʰ ˂ʶʽˍˇˎˊʴʶʾ ʴʽʰ пл minʰ˄ʱ о ʹ˃ʷˊʶˌ
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ȸ
1,5m

4,5m

12m

15 ůŮɘɟɏɠ ůŰŬɚŬəŰɖűɧɟɤɜ 2l/h ɛŮ ŬˊɞůŰɎůŮɘɠ ůŰŬɚŬəŰɩɜ 0,3m 

əŬɘ Ŭɔɤɔɩɜ 0,3m

1 ɟɡɗɛɘɕɧɛŮɜɞɠ ůŰŬɚɎəŰɖɠ ˊŬɟɞɢɐɠ 0-70l/h, ɔɘŬ əɎɗŮ ɛŬɜŰŬɟɘɜɘɎ

ɇɞ ůɨůŰɖɛŬ ɗŬ ɚŮɘŰɞɡɟɔŮɑ ɔɘŬ 40min ŬɜɎ 3 ɖɛɏɟŮɠ

Ʉɟɞůɞɢɐ!

Ƀɘ əŬŰŬůəŮɡŬůŰɏɠ ůŰŬɚŬəŰɖűɧɟɤɜ ůɡɜɘůŰɞɨɜ ůɡɜɐɗɤɠ ɏɜŬ 

ɛɏɔɘůŰɞ ɛɐəɞɠ ůŰŬɚŬəŰɖűɧɟɞɡ(ŬɜɎɚɞɔŬ ɛŮ ÏəŬɘ ˊɑŮůɖ ůŰɖɜ 

Ŭɟɢɐ) Űɞ ɞˊɞɑɞ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ɝŮˊŮɟɜɎɛŮ
(ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɘɠ ŬɜŬɛŮɜɧɛŮɜŮɠ ŬˊɩɚŮɘŮɠ ˊɑŮůɖɠ)
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ʅˍʱʴʵʹ˄ ʱˊʵʶˎˋʹ ˋʶ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˃ʶ 
ˉʰˊʰʴ˖ʴʽˁʺ ˁʰˍʶˏʻˎ˄ˋʹ
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ʆˎˉʽˁʺ ʵʽʱˍʰ˅ʹ ʵʽˁˍˏˇˎ
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ȹŮɡŰŮɟŮɨɞɜ 

ŭɑəŰɡɞ (Zone 

pipes)

ɄɟɤŰŮɨɞɜ ŭɑəŰɡɞ (Mainline)

ɇɟɘŰŮɨɞɜ ŭɑəŰɡɞïȷɔɤɔɞɑ ŮűŬɟɛɞɔɐɠ (Laterals)

ɆɡɚɚŮəŰɐɟɘɞɠ 

Ŭɔɤɔɧɠ
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ʆˎˉʽˁʷˌ 
ʵʽʰˍʱ˅ʶʽˌ 
ʰʴ˖ʴ˗˄ 
ʶ˒ʰˊ˃ˇʴʺˌ

88

Ƀɘ (Ŭ), (ɓ) ɏɢɞɡɜ 

ŮˊɘəɟŬŰɐůŮɘ ůŰɖɜ 

ˊɟɎɝɖ ɔɘŬ ɡˊŬɑɗɟɘŮɠ 

əŬɚɚɘɏɟɔŮɘŮɠ, ɚɧɔɤ 

ŮɡəɞɚɑŬɠ ŬɜɎˊŰɡɝɖɠ 

əŬɘ ɛŬɕɏɛŬŰɞɠ

ȼ (ɓ) ˊɟŬəŰɘəɎ ɔɘŬ 

Ŭɛɛɩŭɖ ŮŭɎűɖ
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ɰʰˋʽˁʷˌ ʰˊ˔ʷˌ ˍˇˉˇʻʷˍʹˋʹˌ

Åɾʾʰ ʰˉˈ ˍʽˌ ʲʰˋʽˁʷˌ ʰˊ˔ʷˌ ˍʹˌ ʱˊʵʶˎˋʹˌ ˃ʶ ˋˍʰʴˈ˄ʶˌ ʶʾ˄ʰʽ ˈˍʽ 
ʵʶ˄ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˄ʰ ʵʽʰʲˊʰ˔ʶʾ ˈ˂ˇˌ ˇ ˈʴˁˇˌ ˍˇˎ ʶʵʱ˒ˇˎˌ 
ʴʽʰ ˍʹ˄ ˉ˂ʺˊʹ ʱˊʵʶˎˋʹ ˍʹˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ʰ˂˂ʱ ˃ˈ˄ˇ ˍ˃ʺ˃ʰ 
ʰˎˍˇˏΦ

Åɶ ʰˉˈˋˍʰˋʹ ˍ˖˄ ˋˍʰ˂ʰˁˍ˗˄ ˋˍˇ˄ ʰʴ˖ʴˈ ʶʾ˄ʰʽ ˋˎ˄ʱˊˍʹˋʹ ˍʹˌ 
˃ʹ˔ʰ˄ʽˁʺˌ ˋˏˋˍʰˋʹˌ ˍˇˎ ʶʵʱ˒ˇˎˌΦ

Åɱʽʰ ˄ʰ ʶ˅ʰˋ˒ʰ˂ʾˋˇˎ˃ʶ ˃ʾʰ ˋˎ˄ʶ˔ʺ ʸ˗˄ʹ ʵʽʰʲˊˇ˔ʺˌˍˇˎ 
ʶʵʱ˒ˇˎˌ ˁʰˍʱ ˃ʺˁˇˌ ˍ˖˄ ˋˍʰ˂ʰˁˍʹ˒ˈˊ˖˄ ʰʴ˖ʴ˗˄ ˉˊʷˉʶʽ ʹ 
ʰˉˈˋˍʰˋʹ ˍ˖˄ ˋˍʰ˂ʰˁˍ˗˄ ˉʱ˄˖ ˋʶ ʰˎˍˇˏˌ ˄ʰ ʶʾ˄ʰʽ ʾˋʹ ˃ʶ ˍˇ 
ул҈ ˍʹˌ ʵʽʰ˃ʷˍˊˇˎ ʵʽʰʲˊˇ˔ʺˌ ˍˇˎˌ(0,8D). 

Åʆˇ ˉˇˋˇˋˍˈ ʵʽʰʲˊˇ˔ʺˌ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ˈʴˁˇˎˍˇˎ ʶʵʱ˒ˇˎˌ P
ˉˊʷˉʶʽ ˄ʰ ˁˎ˃ʰʾ˄ʶˍʰʽ ˃ʶˍʰ˅ˏ нл-ол҈ ˋʶ ˇˉ˖ˊ˗˄ʶˌ ʶ˄˗ ʴʽʰ ˍʽˌ 
ʰ˄ʻˇˁˇ˃ʽˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʻʷ˂ˇˎ˃ʶ ˄ʰ ʷ˔ˇˎ˃ʶ P=100%.

89
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ʃˇˋˇˋˍˈ ʵʽʰʲˊˇ˔ʺˌ P

Åʆˇ ˉˇˋˇˋˍˈ ʶʵʱ˒ˇˎˌ ˉˇˎ 
ʻʷ˂ˇˎ˃ʶ ˄ʰ ʵʽʰʲˊʰ˔ʶʾ 
˃ˉˇˊʶʾ ˄ʰ ʶˁˍʽ˃ʹʻʶʾ ˃ʷˋ˖ 
ˍʹˌ ʰˉ˂ˇˉˇʽʹ˃ʷ˄ʹˌ 
ˉˊˇˋʷʴʴʽˋʹˌΥ

ÅP = A˒ κ ɮʶʵ̍ ˉˇˎ

ïɮ˒Υ ˋˎ˄ˇ˂ʽˁˈ ʶ˃ʲʰʵˈ˄ 
ˁʰˍʰˁˈˊˎ˒ʹˌ ˉˊˇʲˇ˂ʺˌ 
ˁˈ˃ʹˌ ˒ˎˍ˗˄ ˁʰʽ

ïɮʁ Υɻ ʶ˃ʲʰʵˈ˄ ʸ˗˄ʹˌ 
ʱˊʵʶˎˋʹˌ
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(P)
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Å ʆʽ˃ʷˌ ˃ʶ ʰˉˇˋˍʱˋʶʽˌ ˋˍʰ˂ʰˁˍ˗˄ ʶˉʾ ˍˇˎ ʰʴ˖ʴˇˏ ʶ˒ʰˊ˃ˇʴʺˌ ʾˋʶˌ ˃ʶ ул҈ ˍʹˌ ʵʽʰ˃ʷˍˊˇˎ ʵʽʰʲˊˇ˔ʺˌ ˋʶ ʲʱʻˇˌ 
30cm ˁ ʱˍ˖ ʰˉˈ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ʶʵʱ˒ˇˎˌΦ

Å ɹˋ˔ˏʶʽ ˃ˈ˄ˇ ʴʽʰ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ плmm ˄ ʶˊˇˏ όплm3κˋˍˊʷ˃˃ʰύ
Å ɱʽʰ ˃ʽˁˊˈˍʶˊʶˌ ʵˈˋʶʽˌ ˋˎ˄ʾˋˍʰˍʰʽ ʴʽʰ ˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ ˍˇˎ P ˄ ʰ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˍˇ ˃ʽˋˈ ˍʹˌ ˉˊʰʴ˃ʰˍʽˁʺˌ ˉʰˊˇ˔ʺˌ 
ˍ˖˄ ˋˍʰ˂ʰˁˍ˗˄Φ

Å ɱʽʰ ˉʶˊʽˇ˔ʷˌ ˃ʶ ʵˏˋˁˇ˂ʰ ˉʶˊʰˍʱ ʺ ʰʵʽʰˉʷˊʰˋˍʰ ˋˍˊ˗˃ʰˍʰ ςh ˏ˅ʹˋʹ ˇˊʽʸˈ˄ˍʽʰˌ ˁʾ˄ʹˋʹˌ-ʴʽʰ ˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ 
ˍˇˎ P ˄ ʰ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉʶˊʵʽˉ˂ʱˋʽʰ ˉʰˊˇ˔ʺ ˋˍʰ˂ʰˁˍ˗˄ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉˊʰʴ˃ʰˍʽˁʺ


