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ßàĂĕÃ ÊĚĖđ 
 Ąå̠˸ơ ǊǄǃ ̠˸ ǃ˲å  ïå̠ƮǗ Ɠ˹ǀƼā ā Ɠ˹˸ǌǃá ā Ɠ˹˻ǄƵ Ɠǌƕ ǊǄǃå ʕƶǈá Ǒ˯ǃå Ǌ˯˸ƶǈ ǏǄƵ Ąå̇˰˻Ḫ ì˕ƴǁä
 þĀ̠˳ ƴǁäĀ ̝ǁƑˮǁä  ˥ǆÊĪĞĎÎĕÃģ ėĤĖĂĖĕ ÊĪĕģàĕÃ ÊĖÖĚĕÃ  éƓĊ˲Ǆǃ ëƓƙá ɏ̆ǃå ā

 ǉ˘ǋ èƓ˲ƽƮ ǏǄƵ ˤǌƛƓ˲Ⱥá ˙˵ǈ Ɨ ˹ǀ˯ǃå ā Ɨ ʿ ˮˠ˯ǃåā Ɨ ƪ˗˹ǌǃå þ˦Ǆƶǃå ýƓ˱ǆ ǑƼ ˥˻˸˯ǌ˸ǃå
ƗǄ˱˸ǃå.  

þä ýˤǂƴ˶ǁä ˣǄ ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä  Ǒǋ ˥Ƶ ï̠˶ ƙ Ǒ˯ǃå èĊǚ˱ ǃ˸å Ɏ̠ơã
 ˥ǆ ƗƵ˦˸˱ǆ ˗ǒ ǏǄƵ Ǌ˴ ƪƋƙ ˤƙ  ɏ˘ǃå èƓƪåï˗ǃåā é˦˲ Ǆǃ Ɨ ˹ǀ˯ǃåā þ˦Ǆƶǃå ˚Ḫ̇ ǆ ç˘ƙƓƪǙå

˚˻˸ ǃ˸å Ǒ˸Ǆƶǃå ɉƓ˵˹ǃåā ç̇˳ˮ ǃå ɏāî ˥˻˻˹ƽǃåā  ƴ ˱˵˯ǃå èǙƓ˱ǆ ǑƼ ˥˻˸˯ǌ˸ǃå ā éƓĊ˲ǃ
Ɨ ˹ǀ˯ǃå ā Ɨ ʿ ˮˠ˯ǃåā Ɨ ƪ˗˹ǌǃå þ˦Ǆƶǃå ǏǄƵ  èƓ˟Ɠ˵˹ǃåā Ɨ ˸Ǆƶǃå èƓƪåï˗ǃåā éƓ˲ȺǕƓȺ þƓ ʿǃå

 ʕǌ˱ƑƓ˯ǈ ̇ ǈ˵ā Ɨ˸Ǆƶǃå èå̇˸ƙ˓˸ǃå ā èåā̠˹ǃå ƗǆƓƿƎḪ Ɏ̇ƤǙå Ɨ˸ǄƶǃåèƓ˲ƽƮ ǏǄƵ  ǉ˘ǋ
ƗǄ˱˸ǃåÜ  èåïƓ ˯ƤǙå ƝƑƓ˯ǈā èƓǈƓ ˮǃå ā èƓǆ˦Ǆƶ˸ǃå ˙˻Ƽ˦ƙ ā ˤȻ˗ǀ˯ǃ ƓǌǃǚƤ ˥ǆ Ǐƶ˴ǈ Ǒ˯ǃåā

 ā ˤǌƙƓƪåïí ýƓ˸ḧ˯ƪå ˤǌ˹ɜ˸Ȼ Ǐ˯ơ Ɨ ʿ ˮˠ˯ǃå ā Ɨ ƪ˗˹ǌǃå þ˦Ǆƶǃå æǚˠǃ Ɨ˲ ˲˶ǃå Ɨ ˸Ǆƶǃå
Ɨ ˸ǄƵ ˛ƪå ǏǄƵ ˤǌƛƓ˲Ⱥå Ɨ˲ ˲Ʈ. 
ɔǂ˞˷˶ǁä ä˖ǉ ˣǄ Ā  Ɨɂïå̇ ˸˯ƪå ǏǄƵ ˤƑå˗ǃå ƓǌƮ̇ ơ í˗˱ƙ ƗǄ˱˸ǃå ˙ɂ̇ ˲ƙ Ɨ˭˻ǋ ÿƎƼ ïā˗Ʈ

 ǑƼ Ɨ˸Ċɜ˲ ǃ˸å Ɨ˸Ǆƶǃå ̝ ǃ˻ƓƪǕå ÷ƓƙƎȺ xǃîā Ǒ˸Ǆƶǃå ̟ ǃ˲å ǑƼ Ɨ˱ǌ˹ǆ ā ƗǈƓƮ̇ƕ ƗǄ˱˸ǃå
 ǑƼ ˥˻˶˶˳ ǆ˯ ç̆ƙƓƪá úå̇ƬƎȺ éƓĊ˲ǃå ā ç̆ƙƓƪǕå ˥ǆ Ɨǆ̠ǀ˸ǃå Ɨ˸Ǆƶǃå é˦ ǃ˲å ʕ ǀ˻ƙ
 Ɨ˸Ǆƶǃå èǚ˱ ǃ˸å ǑƼ Ɨƶ˯ ǃ˸å û̇ ǃɣå ïƓ˯ƵǙå ǑƼ ˥ǒ̆Ƥà  ÜƗ˹ǀ˯ǃå ā þ˦Ǆƶǃå ÷ā̇Ƽ ƴ˸ƞ

 å˘ǋ ǑƼ Ɨǀɂ̇ ƶǃå.ýƓ˱˸ǃå 
ƕ ƨƑ˷˶ǁä Ǉ˖ǊȿĀ  ā éƓĊ˲ǃå ƴ˸ƞ í˦ǌƞ ĄƓǃƓƵ ˥˸˰ƙ ÿá ƗǄ˱˸ǃƓȺ ̇ɂ̇˲ ǃ˯å Ɨ˭˻ǋ ̇ Ȼ˴

 ÜƗ ˸Ǆƶǃå ˤǌƿåïāá ā ˤǌƛƓ˲Ⱥá ˙˵˹ǃ ƗǄ˱˸ǃå ǉ˘ǋ èƓ˲ƽƮ åāïƓ˯Ƥå ˥ǒ˘ǃå ˥˻˸˯ǌ˸ǃå ç˘ƙƓƪǕå
 é˦˲ ǃå  Ɨƶƞå̇ ǆ ā ˙ɂ̇ ˲ƙ ǑƼ ˤǋƓƪ ˥ǆ Ɇḧǃ ÿƓƼ̇ ƶǃå ā ˙ɜ˵ǃå Ɇɂ̊ ˱Ⱥ þ˗ǀ˯ƙ Ɠǌǈá Ɠ˸ǂ

 ā  ƗǄ˱˸Ǆǃ Ɨǆ˗ǀ˸ǃå í˦ƞ˦Ǆǃ Ǒ˸Ǆƶǃå ë̇ ˶ǃå å˘ǋ ˤȻ˗ǀƙ 
˗ɀ˗˰˭ǁä ƕ˫˹ǉ 
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˙˯Ƶ̊ ǃå èƓ ǈ ûåïāǕ ǑƑƓ˸ǃå ˝Ǆ˳˯˴˸ǃå ˙˻ƛƋƙ Ɨƪåïí Thymus vulgaris  
ɂ̇ ƬǗå Ɠɂ̇ ˻˯ɜ ǃå ˦˸ǈ ǏǄƵ˵   Ɨ ǈ˦ǃ˦ǀǃå ǊE.coli   ƗȻí˦ǀ˹ƶǃå Ɠɂ̇ ˻˯ɜ ǃåā

 Ɨ ˮǋ˘ǃåStaph. aureus  Ɠ Ǆ˸ƶǆ 

Studying the effect of aqueous extract of Thymus vulgaris on 

Escherichia. coli & Staphylococcus. aureus in vitro 

˙˰ǂǄ ˢ ʾä̠ Ɠä ˕ǁƑƢ ñˤ˶Ƴ îƑ˭˱˶ǁä é̠ ƺ  ˕˶Ɵà Ǎƻ˞˴ǄǏǄĀ˘ƴǁä 

Khaled.milhs@gmail.com 
 

Farag.almokhtar@gmail.com 
 

Ahmedalazomi26@gmail.com 
 

 Ɨ ˮˠǃå Ɨ ˹ǀ˯ǃå Ɨ ǄǂĲ  ÿ̇ƽȻ 

 

˛˱ǂ˶ǁä 
˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ˝Ǆ˳˯˴˸ǃå ˙˻ƛƋƙ Ɨƪåï˗ǃ ˖˲ ǃå å˘ǋ ˤ˸ƮThymus Vulgaris  ǏǄƵ

 Ɠɂ̇ ˻˯ɜȺE. coli  Ɠɂ̇ ˻˯ɜɁāStaph. aureus ˥ǆ Ɠɂ̇ ˻˯ɜ Ǆǃ Ɨ ư̇ ˸ǃå èƓ˹˻ƶǃå ý̊ Ƶ ˤƙ Ü
 èƓ˶Ǆ˳˯˴˸ǃå ǉ̆ǌǃ Ɠɂ̇˯˻ɜǃå ƗƪƓ˴ơ ïƓ˯Ƥå ßå̇ƞã ʕƙ ÜþƓƶǃå ÿ̇ƽȻ Ǐƽ˵˯˴˸Ⱥ ý˦ƕ Ɨ˹˻Ƶ

 Ǒˠ ˮ˰ƙ ˙˻ƛƋƙ ɏá Ɠǌǃ ÿƓḪ åîã Ɠǆ ƗƼ̇ ƶ˸ǃ èåíƓ˷˸ǃå ˞ƶȺ ˙˻ƛƋ˯ƕ Ɠǌ˯ǈïƓǀǆ ˤƛ ˥ǆā
 .Ɨɂ˦˻˲ǃå Ɠɂ̇ ˻˯ɜȺ Ɨ ƪƓ˴ơ ïƓ ˯Ƥå ˙ǌˡåE. coli ǃå ÿá Ɨɂ˦˻˲ǃå èåíƓ˷˸Ǆǃ ɏ˦˻˲ǃå íƓ˷˸

Ceftriaxone (CRO 30µg)  Ɨǆ̠˳ ˯˴˸ǃå Ɨɂ˦˲˻ ǃå èåíƓ˷ ǃ˸å ˥ ƕ˻ ˥ǆ Ɏ˦ƿǕå ÿƓḪ
 Ɋ ˮ˰ƙ Ɨǀˠ˹˸Ⱥ27mm ɏ˦˻˲ǃå íƓ˷ ǃ˸ƓȺ ̇ƛƋ˯ƙ ʕǃ Ɠɂ̇˯˻ɜǃå ǉ̆ǋ ÿá ˥ ơ˻ ǑƼ Ü

Ampicillin (AM) Ɠɂ̇ ˻˯ɜȺ Ɨ ƪƓ˴ơ ïƓ ˯Ƥå ƝƑƓ˯ǈ è̇ ǌˡá Ɠ˸˹˻ƕ .Staph. aureus 
) ɏ˦˻˲ǃå íƓ˷ ǃ˸å ÿá Ɨɂ˦˲˻ ǃå èåíƓ˷ Ǆ˸ǃSXT 

25µg(Trimethoprim/Sulfamethoxazole   èåíƓ˷ ǃ˸å ˥ ƕ˻ ˥ǆ Ɏ˦ƿǕå ÿƓḪ
 ˕ƺǄƕ Ɋ ˮ˰ƙ Ɨǀˠ˹˸Ⱥ Ɨǆ˗˳˯˴˸ǃå Ɨɂ˦˻˲ǃå26mm íƓ˷˸ǃƓȺ ˙ƛƋ˯ƙ ˤǃ Ɠɂ̇ ˻˯ɜ ǃå Ɠ˸˹˻ƕ Ü

 ɏ˦˻˲ǃå(AM).  ˣǃ˘Ḫ ˚˻Ḫ̇ ˯ƕ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ÿá ƝƑƓ˯˹ǃå ˕˹˻ƕ210 and 300) 

mailto:Khaled.milhs@gmail.com
mailto:Khaled.milhs@gmail.com
mailto:Farag.almokhtar@gmail.com
mailto:Farag.almokhtar@gmail.com
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mg/ml Ɠɂ̇ ˻˯ɜȺ ˗ư Ơưåā ˙˻ƛƋƙ ˙ǌˡå (E. coli  ˙ˠǀȺ.14mm  ý˦Ǆ˲˸ǃå ˙ǌˡå Ɠ˸˹˻ƕ
˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃåThymus vulgaris  Ɠɂ̇ ˻˯ɜȺ ˗ưStaph. aureus  ˙ˠǀȺ Ɋ ˮ˰ƙ Ɨǀˠ˹ǆ

25.5mm ˚˻Ḫ̇ ƙ ˗˹Ƶ300mg/ml  ˙ˠǀȺ Ɋ ˮ˰ƙ Ɨǀˠ˹ǆā20.5mm  ˚˻Ḫ̇ ƙ ˗˹Ƶ
210mg/ml  ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ˚˻Ḫ̇ ƙ ˥˻ƕ ƗȻí̇ ˟ ƗƿǚƵ üƓ˹ǋ ÿá ǏǄƵ ý˗ǒ å˘ǋā

Ƽ Ɋ ˮ˰˯ǃå Ɨǀˠ˹ǆ ˙ˠƿā.Ɋ ˮ˰˯ǃå Ɨǀˠ˹ǆ ˙ˠƿ íåíðå ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ˚˻Ḫ̇ ƙ íåð Ɠ˸Ǆḧ 
ƕ ǚˮǀ˯˴ǆ ǏƮ˦ǒ ǊǈƓƼ ÜƝƑƓ˯˹ǃå ýǚƤ ˥ǆ Ɏ̇Ƥá èƓɁā̇ɜǆ ̠ư ̇ Ƶ˯̊ǃå ̇ ƛ˻Ƌƙ Ɨƪåï̠

 Ɠɂ̇ ˻˯ɜȺ Ɨ ƪƓ˴ơ èåïƓ ˯Ƥå ßå̇ ƞƋȺ ǏƮ˦ǒ Ɠ˸Ḫ .(èƓɂ̇ ˠƼā Ɠɂ̇ ˻˯ɜȺ) E. coli āStaph. 
aureus  Ɏ̇Ƥá Ɨˮ  ˟èƓƙƓ˹ǃ 

Abstract 

This study was introduced to study the effect of aqueous extract of 

Thymus vulgaris on Staph. aureus and E. coli. The samples of 

bacteria were collected from the general hospital of Yefren. The 

result of antibiotic susceptibility test for E. coli showed that 

Ceftriaxone (CRO 30 µg) was the strongest antibiotic with zone of 

inhibition of 27mm, whereas the bacteria was resistant to the 

antibiotic Ampicillin (AM). For Staph. aureus, the antibiotic 

Trimethoprim/Sulfamethoxazole (SXT 25µg) was the strongest 

with zone of inhibition of 26mm, while the bacteria was resistant 

to the antibiotic Ampicillin(AM). The aqueous solution of Thymus 

vulgaris with concentration of 300mg/ml showed a zone of 

inhibition of 14mm and 25.5mm against E. coli and Staph. aureus  

respectively, whereas the concentration 210mg/ml showed a zone 

of inhibition of 14mm and 20.5mm respectively which means there 

is a positive relationship between the concentration of aqueous 

solution of thymus and the diameter of inhibition zone, as the 

concentration increases, the diameter increases. It is recommended 

to study the effect of Thymus on other kinds of microbes (bacteria 

and fungi). As well as, to study to effect of other medicinal plants 

against E. coli and Staph. Aureus 
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 ƕǄ˕ƾ˶ǁäIntroduction 
    Ɠɂ̇ ˻˯ɜȺ ˗ƞå˦˯ƙStaphylococcus aureus (Staph. aureus)   ǑƼ ĄƓ́ˮ˟

 Ɠɂ̇ ˻˯ɜ ǃ Ɨ ˴˹ǃƓȺ Ɠǆá Üÿå˦˻˲ǃåā ÿƓ˴ǈǗå ˗Ǆƞā Ʉǈǖǃ Ɨ ˟Ɠ˳˸ǃå Ɨ ˵ƹǕå(E. coli) 
Escherichia coli  ƗɂðƓǌ˯ǈǙå ˤ ƛå̇ ˱ǃå ˥ǆ Ɠ˸ǌ˹ḧǃ ßƓƶǆǖǃ Ǒƶ ˮ˟ ˥ǂƓƪ ˙ˮ˯ƶ˯Ƽ

Opportunistic .ƗƪƓ˹˸ǃå úā̇s ǃå Ɠǌǃ è̇Ƽ˦ƙ åîã Ɨư̇ ǆ˸ ÿ˦ḧƙ ÿá ˥ɜ˸Ȼ Ǒ˯ǃå  ˗ǀǃ
 êǚƶǃ ˕ǆ˗˳˯ƪå ˖˻ơ ôå̇ ǆǕå ɄǄ˯˳ǆ êǚƶǃ þ˗ǀǃå ˘˹ǆ Ɨ ˮˠǃå èƓƙƓ ˹ǃå þå˗˳˯ƪå ÷ƓƬ
 æƓǌ˯ǃåā Ǐ˸˲Ǆǃ çíƓ˷ǆ íå˦˸Ḫ Ü˝ƺ˸ǃå ÜýƓƶ˴ǃå Üí̇ ˮǃå ôå̇ ǆá Ɠǌ˹ǆā èǙƓ˲ǃå ˥ǆ ˗ǒ˗ƶǃå

ƪá ˤǋá ˥ǆ ýå̊ ƙ Ǚā ˕ǈƓḪ ˤ ƛå̇ ˱ǃƓƼ .èƓ ˶ǀǃå ÜƗ ƙƓ ˹ǃåā Ɨ ǈå˦˻˲ǃå ÜƗɂ̇ ˵ ǃå ôå̇ ǆǕå æƓ
 ǑƼ .Ɨɂ̇ ˵ ǃå çíǙā ˘˹ǆ Ɨ ˮˠǃå æƓ˵ƵǕå þå˗˳˯ƪƓȺ ˕˱ǃ˦Ƶ ôå̇ ǆǕå ǉ˘ǋ ˥ǆ ˗ǒ˗ƶǃå ÿã
 ǑƼ ̇˸˯˴ ǃ˸å ̋ ƿƓ˹˯ǃå Ɨ˸Ǆƶǃå èƓǌ˱ǃåā Ɨǆ̠ǀ˯˸ǃå ýā̠ǃå ̞ ơsǙ ˥ɂ̇˵ƶǃå ÿ̇ǀǃå ̇Ƥåāá

 ɆƑƓƪā ˙ɂ˦ˠƙ ǏǄƵ ˤ ƛå̇ ˱ǃå çï˗ƿ çíƓɂðā Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå Ɨ ǃƓƶƼ Ɠǌ˴ƽǈ ˥Ƶ ÷ƓƼ˗ǃå
 .Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå Ɇ˸Ƶ ƗǆāƓǀǆā  Ɠɂ̇ ˻˯ɜȺ ˔ˮ˴ƙāE. coli  Ɨ ˴ Ƒï ôå̇ ǆá éǚƛ ˔ˮ˴ƙ

 ƓȻƓ˲˴ǃå æƓǌ˯ǃå ǑǋāMeningitis Ɨ ǃƓǌƪǗå ôå̇ ǆǕåā ÜDiarrhoeal diseases 
 .Ɨ ǃ˦ˮǃå ˣǃƓ˴˸ǃå èƓȺƓǌ˯ǃåā Ɠɂ̇ ˻˯ɜȺMeningitis Associated E. coli (MNEC)  

Ǒǋ  Ɠɂ̇ ˻˯ɜ ǃå ǉ˘ǋ í˗Ƶ ƸǄˮǒ Ɠǆ˗˹Ƶā ƓȻƓ˲˴ǃå æƓǌ˯ǃå ˥Ƶ Ɨǃ˦˭˴˸ǃå(MNEC)  þ˗ǃå ǑƼ
˥ǆ ˙˰ǂá cells/ml 10000   ˥ǆā Ɨ ʺƓǆ˗ǃå ƓȻƓ˲˴ǃå ǑƼ æƓǌ˯ǃǙå ç˗ơ ǏǄƵ ý˗ǒ å˘ǌƼ

 ÜǏ˸˲ǃƓȺ Ɋ ƙ̇ ˸ǃå ɖ˹ƶǃå ˛ ˻ƙ Ü ÷å˗˶ǃƓȺ ï˦ƶ˵ǃå ô̇ ˸ǃå å˘ǌƕ ƗȺƓƮǗå ôå̇ Ƶá
åā ß˦ ˷ǃå Ɇ˸˲ƙ þ˗Ƶ Ü˓˻ǀƙ ÜǑƵ˦ǃå ǑƼ æå̇ ˠưå ýƓƽ˟Ǖå ˗˹Ƶ Ɠǆá .Ɨ ǃƓƶǃå  èå˦ƮǕ

 ñƓƶ˹ǃåā Ɲǌ˯ǃå Ɇ˰ǆ çí̠˲ǆ ̇ƹ˻ ôå̇Ƶá ̇ǌsƙ Ɠǆ ĄƓǃƓƺƼ(Kaper et. al, 2004) .
 ÿ˦ƕƓ˶Ȼ ˥ǒ̆ǃå ýƓƽ˟Ǖå í̠Ƶ ƸǄˮǒ ̟ ơ˻ ĄƓƵ˦˻Ƭ ýƓƽ˟Ǖå ôå̇ǆá ̇ǂ˰á ýƓǌƪǗå ̇ˮ˯ƶɂā

) ʕǃƓƶǃå ǑƼ ĄƓɂ˦˹ƪ ç̠ơåā ýƓǌƪã ƗɁ˦˹ƕ500) ˥ǆ Ɇƿá ̇ Ƶ˸ ˥ǆ Ɇƽ˟ ÿ˦Ǆ˻ǆ (5 èå˦˹ƪ (
Ü˗˸ơá)2009.( 

 Ɨ ǃ˦ˮǃå ˣǃƓ˴˸ǃå èƓȺƓǌ˯ǃå ˗ƶƙāUrinary tract infections  ƓƵ˦˻Ƭ èƓȺƓǌ˯ǃǙå ˙˰ǂá ˥ǆ
 Ɠɂ̇ ˻˯ɜȺ  Ɠǌǃ Ɨ ˮ˴˸ǃåā ÜÿƓ˴ǈǗå ˗˹ƵE. coli  ÷˦ ǈ ˥ǆ)UPEC (Uropathogenic E. 
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coli .(Zaki et.al, 2015)  Ɠɂ̇ ˻˯ɜȺ  ˙ˮ˯ƶƙ Ɠ˸Ḫ)Enterohaemorrhagic E. coli 
(EHEC  ÷å˦ǈǙå ˥ǆ Ɨ ǃƓǌƪǗå ôå̇ ǆǕå ˤˢƶǆ ˥Ƶ Ɨǃ˦˭˴˸ǃå Ǒǋā ÿƓ˴ǈǘǃ Ɨư̇ ˸˸ǃå

) ïƓ˸ƵǕå Ɇḧǃ  ÿƓ˴ǈǗå ˔˻˶ƙ Ǒ˯ǃåEl Batawi,1978 .( Ɠɂ̇ ˻˯ɜȺShiga- toxin 
producing E. coli (STPEC) Ɠɜ ˵ǃå  ÷˦ ˹ǃå ˥ǆ ˤ˴ǃ ð˙ƽƙ    Shiga- toxin  

 ɏ˦ǆ̠ǃå ýƓǌƪǗå Ɇ˸ ƙ˵ ÿƓ˴ǈǘǃ çíƓ˲ǃå ôå̇ǆǕå ˥ǆ ̠ǒ̠ƶǃå ̝ ˮ˴ƙ Ǒ˯ǃå Bloody 
diarrhea  þ˗Ǆǃ ƗǄǄ˲˸ǃå Ɠ ˸ɂï˦˻ǃå Ɨǆðǚ˯ǆāHemolytic uremic syndrome 

(HUS) (Mellmann et.al, 2008). 

 Ɠɂ̇ ˻˯ɜȺ Ɠǌˮˮ˴ƙ Ǒ˯ǃå ôå̇ ǆǕå ˤǋá ˥ǆāStaph. aureus ˗Ǆ˱ǃå èƓȺƓǌ˯ǃå Ǒǋ Ü Üëā˙˱ǃå
 ƗƑ̇ ǃå æƓǌ˯ǃå Ɇ˰ǆ ƗǄƙƓǀǃå ôå̇ ǆǕå ˥ǆ ˗ǒ˗ƶǃå ˣǃ˘Ḫā Ɨǀ ˸ƶǃå Ɨ˱˴ǈǕåPneumonia Ü

 ˔Ǆǀǃå Ɨ ˵ƹá æƓǌ˯ǃåEndocarditis  þ˗ǃå ˥ƽƶƙāSepticemia ǉ˘ǋ Ǐǃã ƗƼƓưǗƓȺ .
 Ɨ˸ƶ˟Ǖå ˤ˸˴ƙ ˔ˮ˴ƙ ÿá ˥ɜ˸Ȼ ôå̇ ǆǙåFood- poisoning  ɄǄ˯˳ǆ êƓ˯ǈã ýǚƤ ˥ǆ

) þ˦˸˴ǃåStark,2013 æƓǌ˯ǃå Ǒǋ Ɠǌˮˮ ƙ˴ ÿá ˥ɜ˸Ȼ Ǒ˯ǃå Ɏ̇ƤǕå ôå̇ǆǕå ˥ǆ xǃ̆Ḫ .(
) þƓˢƶǃå (Plata et.al, 2009  ǃå æƓǌ˯ǃåā ƓȻƓ˲˴Meningitis  ɖ˻ǀƶǃå) ç̇ ˸˱ǃåā
 (˙˸ơǕåCarbuncle ˗Ǆ˱ǃå ç̇ ˵Ⱥ ˕˲ƙ Ɠǆ Ǐǃã ý˦Ƥ˗ǃå ˥ǆ Ɠɂ̇ ˻˯ɜ ǃå ǉ˘ǋ ˕˹ɜ˸ƙ åîã .

 ̠Ǆ˱ǃå ƣǄ˴ƙ Ɨǆðǚ˯ǆ Ü ßƓɁ˦ǀǃå :Ɠǌ˸ǋá ĄƓƞƓ˸Ƥã é̠ ƙ˲Scalded skin syndrome Ü
 ÿƓƽȻ˘ǃå Ɨǆ˗Ʈ Ɨǆðǚ˯ǆToxic shock syndrome   èƓƞå̇ ˳ǃåāAbscesses  
ɆǆƓǆ˗ǃå Ǐǃå ƗƼƓưǗƓȺ Boils  (El- Mishad,2010) . 

  :Ɇ˰ǆ þƓ˳ǃå ƓǌǄɜ˵Ⱥ íå˦˸ǃå þ̠˳ ƪ˯å îã ǑƑå̠ˮǃå êǚƶǃå û̇  ˟ǏǄƵ þ̠ǀǃå ̆˹ǆ ÿƓ˴ǈǗå ̠˸ Ƶ˯å
 ̠ǀƼ ÜƗư̇˸˸ǃå Ɨɂ̇ǌ˱ ǃ˸å ßƓơǕå ǏǄƵ ̇ƛ˻Ƌƙ Ɠǌǃ ÿ˦ɜȻ Ǒ˯ǃåā Ɨǈå˦˲˻ ǃå āá ƗƙƓ˹ǃå íå˦˸ǃå

ǚǆáā ƗƙƓ˹ǃå èƓ˱˹ƙå̇ǃå ÿ˦ǀ˻ɂ̇ƹǗå þ̠˳ ƪ˯å ôå̇ ǆǕå ˞ƶȺ êǚƶǃ ƗƽǄ˯˳ǆ Ɨ ǈ˗ƶǆ ë
 ˥ǆ Ɠǋ̇˻ƹā ɆǆƓǆ̠ǃåā ï˦˰ ǃˮå êǚƶǃ Ɠɂ˦˶ ǃå ý˦Ƽ ÿ˦˻˹˶˻ ǃå þ̠˳ ƪ˯å Ɠ˸Ḫ ÜƗƶƑƓ˵ǃå

 Ü˥˴ơ) èƓȺƓƮǗå2008 ßƓ ơǖǃ çíƓ˷˸ǃå ƗɂāƓ ˸ ḧǃå èƓ Ḫ̇ ˸ǃå ˥ǆ ˗ǒ˗ƶǃå üƓ˹ǋ .(
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˴˸ǃå þå˗˳˯ƪǙå ˥ƵĄ ǚ˷Ƽ Ɨ ˮǈƓƞ ïƉƛá Ɠǌǃ èƓ Ḫ̇ ˸ǃå ǉ˘ǋ ˥ǆ ˙˻˰ḧǃå ˥ḧǃā Ɨɂ̇ ǌ˱˸ǃå ˙˸˯
ÜÿƓ˸ Ǆƪ) èƓ Ḫ̇ ˸ǃå ǉ˘ǋ Ɇ˸ƶǃ ƗǆāƓǀ˸ǃå ˤ ƛå̇ ˱ǃå ˔˴˯ḧƙā Ɠǌ˯˻ǃƓƶƼ ˗ǀƽƙ ˖˻ơ Ɠǌǃ2006     ( 

  ̇˸ ˯˴˸ǃå ̋ ƿƓ˹˯ǃå Ɨ˸Ǆƶǃå èƓǌ˱ǃåā Ɨǆ̠ǀ˯˸ǃå ýā̠ǃå ̞ ơsǙ ˥ɂ̇˵ƶǃå ÿ̇ǀǃå ̇Ƥåāá ǑƼ
 Ɠǌ˴ƽǈ ˥Ƶ ÷ƓƼ˗ǃå ɆƑƓƪā ˙ɂ˦ˠƙ ǏǄƵ ˤ ƛå̇ ˱ǃå çï˗ƿ çíƓɂðā Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå Ɨ ǃƓƶƼ ǑƼ

Ɇ˸Ƶ ƗǆāƓǀǆā  èƓƙƓ ˹ǃƓȺ þƓ˸˯ǋǙå Ǐǃã ýā˗ǃå ˥ǆ ˗ǒ˗ƶǃå ˕ǃāá å˘ǌǃ ÜƗɂ˦˻˲ǃå èåíƓ˷˸ǃå
 Ɨɂ˦ǈƓ˰ǃå ƓǌƙƓ˱˯˹˸Ⱥ Ɨ ˹ƹ Ɨ ƙƓ ˹ǃå ƗḧǄ˸˸ǃå ÿá Ɠ˸Ɂā .ƗɂāíǕå ˥Ƶ Ɇǒ˗ˮḪ Ɠǌǆå˗˳˯ƪåā Ɨ ˮˠǃå

) Ɇ˰ǆ Ɨɂ̇ ǌ˱˸ǃå ßƓ ơǖǃ çíƓ˷ǆ Ɨ ǃƓƶƼ ˣǄ˯˸ƙ Ǒ˯ǃåāTannins) ā (Alkaloids Ɠǋ̇ ˻ƹā (
˰ơƓ ǃå ƴƼí Ɠ˸ǆ èƓ Ḫ̇ ˸ǃå ˥ǆ èƓ Ḫ̇ ˸ǃå ǉ˘ǋ ˕˲ Ʈáā Ɨɂ˦˻˲ǃå èƓ Ḫ̇ ˸ǃå ǉ˘ǋ ý̊ Ƶ Ǐǃã ˥˻

 Üïā˘˱ǃå ÜÿƓǀ ˴ǃƓḪ èƓ ˹ǃå ˥ǆ ƗƽǄ˯˳ǆ ßå̊ ƞá ǑƼ ˗ƞ˦ƙ Ǒ˯ǃåā ƗɂāíǕå ƗƵƓ˹Ʈ ǑƼ ɆƤ˗ƙ
 ÜÿƓ˸ Ǆƪ) ïƓ˸˰ǃåā ïƓǋðǕå ÜûåïāǕå2006 .( 

 þƓƵ Ɠǋ̇ ɂ̇ ǀƙ ǑƼ Ɨ ˸ǃƓƶǃå Ɨ˲˶ǃå Ɨ˸ˢ˹ǆ èïƓƬáā2011  Ǌǃ ýåðƓǆ ɏ˗˻Ǆǀ˯ǃå ˔ˠǃå ÿá Ǐǃã
Ɠƪá ïāí Ǐǃã èå̇ ǒ˗ǀ˯ǃå ˙˻˵ƙā Ɨ ǃāǕå Ɨ ˲˶ǃå ƗȻƓƵ̇ ǃåĄ ƓƮ˦˶Ƥ Ɨ ˲˶ǃå ƗȻƓƵ̇ ǃå ǑƼ Ǒƪ
 ÿá60%  Ɨˮ ǃɣå èƓƙƓ˹ǃå ýƓ˸ƶ˯ƪå ̇ˮ˯ƶɂā ɏ̠ Ǆ˻ǀ˯ǃå ̝ ǃɣå ÿ˦ǆ̠˳ ˯˴Ȼ ʕǃƓƶǃå ÿƓɜƪ ˥ǆ

 ˗˸˯ƶȻ .ˤǃƓƶǃå ûƓˠǈ ǏǄƵ ǑǄ˻˸ḧ˯ǃå ˔ˠǃåā ɏ˗˻Ǆǀ˯ǃå ˔ˠǃå ǑƼĄ ƓƵ˦˻Ƭ Ɨ Ƒåāí çåíá ˙˰ǂá
 ǏǄƵ Ɨ Ǆ˲˸ǃå èƓƶ˸˯˱˸ǃå ˥ǆ ˙˻˰ǂ Ɨ ˭˻ˮǃå ˤˢ˹ǃå ˥ǆ ƴ˸˱ƙ Ǒ˯ǃå Ɨ ʹ ˮˠǃå èƓ˱˯˹˸ǃå

 Üÿā̇Ƥàā ƓɁ̇ơ) ßå̆ƺǃƓȺ ƗƮƓ˳ǃå ôå̇ƹǕå Ǐǃã ƗƼƓưǗƓȺ ƗƑåāí ôå̇ƹá2013.( 

 Ǚ ɏ˘ǃå ï˗˶˸ǃå ƓǋïƓ ˯ƵƓȺ Ɨ ƙƓ ˹ǃå ƗḧǄ˸˸ǃå Ɨ ˸ǋá ý˦ơ Ǒ˸Ǆƶǃå ˖˲ ǃå èǙƓ˱ǆ ˕ƶ˴ƙå
Ḫ ÿã ˖˻ơ Ɨ Ƒåā˗ǃåā Ɨ ǈǙ˗˻˶ǃå Ɨ ˸ǋǕå èåî Ɨɂ˦˷ƶǃå èƓ Ḫ̇ ˸Ǆǃ ˔˷˹ǒ ˥ǆ ˙˻˰

 èƓ˱˯˹ǆ Ɨˠƪå˦ƕ ˙ƬƓ ǆ Ɇɜ˵Ⱥ ƓǌƞǚƵ ˥ɜ˸Ȼ Ɨ Ǆ˻ƽˠǃåā Ɨ ǆ˦ƛ̇ ˱ǃå èƓȺƓƮǙƎḪ ôå̇ ǆǕå
 Ɨˠ ˰ǆ Ɨ ǃƓƶƼ ˙˯Ƶ̊ ǃå ˣǄ˯˸Ȼ .èƓƙƓ ˹ǃå ǉ˘ǋ ˗ơá ˙˯Ƶ̊ ǃå ˗ƶɂā  èƓƙƓ ˹ǃå ˥ǆ Ɨ˶Ǆ˳˯˴ǆ

 Ɠɂ̇ ˻˯ɜ ǃå ˥ǆ ˗ǒ˗ƶǃå ǉƓ˱ƙG+ve)ā ((G- ve)   ˥ǆ ˗ǒ˗ƶǃå ˔ˮ˴ƙ Ǒ˯ǃå þå̇ ˱ǃå Ɨƺ ˶ǃ
ÿƓ˴ǈǘǃ ôå̇ ǆǕåÜ å˦˻˲ǃå Üÿā̇Ƥàā Ǐ˴ )y èƓ˹ǃåā ÿ2013;  Ü ǑḧǃƓ˸ǃå2006  .(

 Ɠɂ̇ ˻˯ɜ ǃå ˦˸ǈ ǑƪƓƪǕå ˙˯Ƶ̊ ǃå ˕ɂð Ɋ ˰ɂāG+ve) :Ɇ˰ǆ (- Bacillus Staph. 
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aureus,  Ɠɂ̇ ˻˯ɜ ǃåā(G- ve)  :Ɇ˰ǆE. coli, Entero -  aerogenes  ˙˻ƛƋƙ ˣǄ˸ɂā
)  èƓɂ̇ɣƽǃåā ̇ƑƓ˸˳ǃå ˦˸ǈ ǏǄƵĄ Ɠ˷Ȼá ɏ˦ƿ Ɋ˰ǆ. (Zaborowska et.al, 2012  

 ˔˰ ǁä ùä˕ǉàAims of the study 
- Ɠɂ̇ ˻˯ɜȺ ý̊ ƵE. coli āStaph. aureus  Ɨ˹˻Ƶ ˥ǆUrine  Ü Ɠ˸ǌ˻ǄƵ ú̇ ƶ˯ǃåā

. Ɨɂ̇ ˻˯ɜ ǃå ñƓ˹ƞǙå ˞ƶȺ ˦˸ǈ ǏǄƵ ˙˯Ƶ̊ ǃå èƓ ǈ ûåïāå ˙˻ƛƋƙ Ɨƪåïíā 

- Ɠɂ̇ ˻˯ɜȺ ˦˸ǈ ǏǄƵ Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå ˞ƶȺ ˙˻ƛƋƙ ƗƪåïíE. coli āStaph. aureus 
 āƓǀǆ Ɏ˗ǆ ƗƼ̇ ƶ˸ǃèåíƓ˷˸ǃå ǉ˘ǌǃ Ɠǌ˯ǆ 

 ̝ ǁ˰ä ú̠ Ā̋ ìäʕ˶ǁäMaterials and methods       

ƑǊǁ ƕƾƺä̠ ˶ǁä ƕɀ˗˹˭ɚ ǁä öäʕ ǆǗä ˛ ˱˳ƗĀ çƑ˷˹ƴǁä Ʋ˶Ɯ:   

  ÿ̇ƽȻ Ɨ˹ǒ̠˸Ⱥ Ɨˮ ǃɣå Ɨ˹ǀ˯ǃå ƗǄḧǃ ƴȺƓ˯ǃå Ɨǀʾ̠ǃå ßƓơǙå ̇ˮ˯˳ǆ ǑƼ Ɨƪåï̠ǃå ǉ̆ǋ ̞ɂ̇ƞå
 Ɠɂ̇ ˻˯ɜȺ ˥ǆ Ą ǚḪ ý̊ Ƶ  ô̇ ƺǃ ˣǃîāE. coli āStaph. aureus  ý˦ƕ Ɨ˹˻Ƶ ˥ǆ

Urine Sample  ̇ǌƬ ýǚƤ xǃîā  þƓƶǃå ÿ̇ƽȻ Ǐƽ˵˯ ǆ˴ ˥ǆ  ˙ˮ˸Ƽ˦ǈ Ɨ˹˴ǃ2016 .
 Ɠɂ̇ ˻˯ɜȺ ˕Ƶïð ÜǏƽ˵˯˴˸ǃå ˥ǆ Ɨ˹˻ƶǃå ǏǄƵ ý˦˶˲ǃå ˗ƶȺ E. coli   ɏ̇ƕ˯ ûƓ˟å ɆƤåí

  ǑƑå˘ƺǃå  Ɋƪ˦ǃå ǏǄƵ Ɨ ɜ ˯ƪǚƕMacConkey agar  Ɠɂ̇ ˻˯ɜȺ ˕ƵïðāStaph. 
aureus  Ɋƪā ǏǄƵMannitol Salt Agar (MSA)  Ɨ˹ưƓ˲ǃå ǑƼ ˕ƶưāā 

Incubator  ç˗˸ǃ24  çïå̇ ơ Ɨƞïí ǑƼ ƗƵƓƪ°C37  ˣǃî ˗ƶȺ ÜƓɂ̇ ˻˯ɜ ǃå ˦˸ǈ Ɍơ˦ǄƼ
 Ɠɂ̇ ˻˯ɜȺ ˥ǆ Ɨ˲˴ǆ è˘ƤáE. coli   Ɠɂ̇ ˻˯ɜɁāStaph. aureus  Ɨƺ Ʈ ïƓ ˯Ƥå ßå̇ ƞã ˤƙ

 þå̇ ƞGram Stain ) Ɠɂ̇ ˻˯ɜȺ ɖɂ̇ ƽƙ ô̇ ƺǃ Ɠǌ˻ǄƵ(G+ve  ˥Ƶ(G- ve)   ˕˶˲Ƽā
ƓǀƼā ǑƑ˦˷ǃå ˙ǌ˱˸ǃå ˕˲ƙ  Ɇ˻ǃ˗ǃBergeyĵs Manual  Ɠɂ̇ ˻˯ɜ ǃå ÷å˦ǈá ˥Ƶ Ʉ˵ḧǄǃ  

(John et. al, 1994). 
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Ɠɂ̇ ˻˯ɜȺ  ˕Ƶïð ÜƗɂ̇ ˻˯ɜ ǃå ÷å˦ǈǙå ǏǄƵ ú̇ ƶ˯ǃå Ɨƿí çíƓɂ̊ ǃā  E. coli  Ɋƪā ǏǄƵ
MacConkey agar  ɊƪāāEosin methylene  blue   Ɋ ˠ˳˯ǃå Ɨǀɂ̇ ˠȺ 
Streak Method  Ɠɂ̇ ˻˯ɜȺ ǏǄƵ ú̇ ƶ˯ǄǃāStaph. aureus ˕ƵïðÜ  ǏǄƵ Ɠɂ̇ ˻˯ɜ ǃå

ɊƪāMannitol salt agar  ɊƪāāBlood agar  Ɋ ˠ˳˯ǃå Ɨǀɂ̇ ˠȺStreak 
Method˚˻ǃƓƙƓḧǃå ïƓ ˯Ƥå ßå̇ ƞå ˤƙ Ɠ˸Ḫ .Catalase test  ɊǄ˱˯ǃå ïƓ ˯Ƥåā

Coagulase test ǏǄƵ åíƓ˸˯Ƶå ˣǃîā .Bergeyĵs Manual  Ɠɂ̇ ˻˯ɜ ǃå ÷å˦ǈá ˥Ƶ Ʉ˵ḧǄǃ  
(John et. al, 1994). 

˗˭Ƴ̆ ǂǁ ǏƏƑ˶ǁä ˛ǂ˱˭˲˶ǁä ˗˹˵˰Ɨ 
˙˯Ƶ̊ ǃå èƓ ǈ  ûåïāá ˕ƶ˸ƞ Thymus vulgaris  Ɨ˹˴ǃ ˦ǒƓǆ ˙ǌƬ ǑƼ2016  ɆƤåí ˥ǆ

 Ɨƞïí ǑƼ ˥ Ƶ˻ˮ˦ƪá ç̠˸ǃ Ʉ˱ ǃ˯ ûåïāǕå ǉ̆ǋ ̞Ḫ̇ƙ .ïƓǋðá ÿā̠ƕ ̞ǈƓḪā .ÿ̇ƽȻ Ɨ˹ǒ̠ǆ
 ê̊ǆ ʕƙā ûåïāǕå ǉ̆ǋ ̞˹˲˟  Ų̈˸˵ǃå ˥Ƶ Ąå̠˻ƶȺ ƗƼ̇ƺǃå çïå̇ơg25  û˦˲˴ ǃ˸å å̆ǋ ˥ǆ

 ƴǆml500 ǆ ˚˻Ḫ̇ ˯ƕ ˙ˠǀ˸ǃå ßƓ˸ǃå ˥0.05% ç˗˸ǃ ý˦Ǆ˲˸ǃå ü̇ ƙ   .24  ǑƼ ƗƵƓƪ
 Ǒ˴ ˟Ɠ˹ƺ˸ǃå ˥˻˳˴˯ǃå ü̇ ˲ǆ þå˗˳˯ƪƓȺ ˙˸˯˴˸ǃå ˣɂ̇ ˲˯ǃå ƴǆ ƗƼ̇ ƺǃå çïå̇ ơ ƗƞïíHot 

plate ÜƗ Ƒåî ˙˻ƺǃå ßå̊ ƞǕå ˥ǆ ˝Ǆ˳˯Ǆǃ Ơ Ƭ̇ ˯ǃå ûåïāá ýǚƤ ý˦Ǆ˲˸ǃå ƠƬï ǉ˗ƶȺ Ü
 ƗƞƓƞð ɏ̇ƕ˯ ûƓ˟á ǑƼ ̋ Ǆ˳˯˴˸ǃå ƴưāGlass Petri dishes ÿ̇Ƽ ɆƤåí ̞ƶưā Ü

 ˃ ʽ˱˯ǃåDry oven  çïå̇ ơ Ɨƞï˗ƕ°C37  ç˗˸ǃ3  ˝Ǆ˳˯˴˸ǃå Ǐǀ ɂā ƓǆƓ˸ƙ Ʉ˱ ǃ þƓȻá
 þå˗˳˯ƪƓȺ ûƓ ˟Ǖå ˥ǆ ˝Ǆ˳˯˴˸ǃå Ɋ˵Ḫ ˤƙ Üɖˮˠǃå ç˗ƵƓƿ ǑƼSpatula  ƴ˸ƞ Ü

 Ǌǈðā ÿƓḪ ɏ˘ǃå úƓ˱ǃå ˝Ǆ˳˯˴˸ǃåg2.58  ˥˻˲ǃ Ɨƞǚ˰ǃå ɆƤåí Ɨ˸ǀƶǆ Ɨ˹˻˹ƿ ǑƼ Ɍƽơā
þå˗˳˯ƪǙå ɄǂƓƵ) Ü2008.( 

˷ơ ˙˯Ƶ̊ Ǆǃ ˚Ḫ̇ ǆ ý˦Ǆ˲ǆ ˙ Stock solution  ˚˻Ḫ̇ ˯ƕml/ 300mg  ˔ǒîá ˖˻ơ
 Ǒǃå˦ơ1200mg  ǑƼ ˙˯Ƶ̊ ǃå ˝Ǆ˳˯˴ǆ ˥ǆ4ml  å˘ǋ þ˗˳˯ƪáā ˙ˠǀ˸ǃå ßƓ˸ǃå ˥ǆ

Ɨƽƽ˳˸ǃå ˚˻ǂå̇ ˯ǃå ˙˻˷˲ƙ ǑƼ ý˦Ǆ˲˸ǃå mg /ml) 75 ,105 ,150 ,210.( 
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 Ƒɀ˗˹˭ɚȸ ƕ ƨƑ˲Ɵ îƑ ˭Ƣâ E. coli ĀStaph. aureus ƕɀˤ˹˰ǁä çäìƑ˵˶ǂǁ 
 Ɠɂ̇ ˻˯ɜȺ ˦˸ǈ ˗ƶȺE. coli  Ɋƪā ǏǄƵMacConkey  Ɠɂ̇ ˻˯ɜɁāStaph. aureus  ǏǄƵ

 Ɋƪā(MSA)  ç˗˸ǃ24  ǚḪ ˥ǆ Ɨɂ̇ ˻˯ɜȺ ç̇ ˸ƶ˯˴ǆ ˘Ƥá ˤƙ ÜƗ˹ưƓ˲ǃå ɆƤåí ƗƵƓƪ
 Ɋƪā ǑƼ ç̠ơ ǏǄƵ Ɠ˸ǌ˹ǆ ĄǚḪ ÷ïðā ˥˻ɣƪ˦ǃåMuller- Hinton agar  ˥ˠƿ ýƓ˸ƶ˯ƪƓȺ

 æå˦ƪCotton swab .ÿ̊ƕ˹ ̝ǌǃ ˥ǆ æ̇ǀǃƓȺ ʕǀƶǆ ˦ƞ ǑƼ 

 Ǒǋ ˖˲ ǃå ǑƼ ˕ǆ˗˳˯ƪå Ǒ˯ǃå Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃåCeftriaxone (CRO), 
Ampicillin (AM), Sulphamethoxazole/Trimethoprim (SXT), Nalidixic 

acid (NA), Cefoxitin (FOX), Nitrofurantoin (F)   

 Ɋƪā Ơˠƪ ǏǄƵ Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå óå̇ ƿá ˕ƶưāMuller- Hinton agar  ƠǀǄ˸ǃå
  Ɠɂ̇ ˻˯ɜ ƕE. coli āStaph. aureus  ǑƼ ûƓ˟Ǖå ǉ̆ǋ ̞ƶưā ā ç̠ơ ǏǄƵ Ąǚǂ
 Ɨ˹ưƓ˲ǃåIncubator  çïå̇ ơ Ɨƞïí ˗˹Ƶ 37°C ç˗˸ǃ24  Ɠɂ̇ ˻˯ɜ ǃ Ɨ ˴˹ǃƓȺ .ƗƵƓƪE. 

coli ÜƗɂ˦˻˲ǃå èåíƓ˷˸ǃå óå̇ ƿá ˕ǆ˗˳˯ƪå (CRO, AM, SXT, NA, FOX) Ɠ˸˹˻ƕ Ü
Ɠɂ̇ ˻˯ɜ ǃ Staph. aureus ˕ǆ˗˳˯ƪå Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå óå̇ ƿá (CRO, AM, SXT, 

F) .Ɨɂ˦˻˲ǃå èåíƓ˷˸Ǆǃ Ɨư̇ ˸˸ǃå Ɠɂ̇ ˻˯ɜ ǃå Ɨ ƪƓ˴ơ ˥Ƶ Ʉ˵ḧǄǃ ƗƽǄ˯˳ǆ Ɨ ƪƓ ʾ ˚˻ǂå̇ ˯ƕ 
ǏǄƵ åíƓ˸˯Ƶå ˣǃîā  Ǒƞ̇ ƕ Ɇ˻ǃíBergeyĵs Manual  ƗƽǄ˯˳˸ǃå ÷å˦ǈǙå ˥Ƶ Ʉ˵ḧǄǃ

 Ɠɂ̇ ˻˯ɜ Ǆǃ  (John et. al, 1994). 

˗ƻ˰ǁä ƕƾɀ˗˝ ýä˕˱˭ƨƑȸ ƕƨäî˕ǁä ˕˹ƽ ˗˭Ƴ̆ ǂǁ Ƒɀ˗˹˭ɚ ǁä ƕ ƨƑ˲Ɵ îƑ ˭Ƣä 
Well- diffusion susceptibility  

 è̇ ƽơ5  ˙ˠǀȺ ˙ƽơ5mm  ûƓ ˟á ɆƤåíMuller- Hinton agar  ˔˻ƕƓǈá þå˗˳˯ƪƓȺ
 ˤǋïíDerham tubes  ˥ǀơ ˤƙ Ɨ ǈā˙˯ḧǃå ƗƮƓǆ þå˗˳˯ƪƓɁā Ü20µl  ý˦Ǆ˲˸ǃå ˥ǆ

 ƗƽǄ˯˳ǆ ˚˻ǂå̇ ˯ƕ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃåmg /ml) 75 ā105 ,150 ,210 300, ɆḪ ɆƤåí (
ǃ ûƓ ˟Ǖå ˕Ḫ̇ ƙ ˤƛ Üç̇ ƽơ ç˗˸30  ̠˹Ƶ Ɨ˹ưƓ˲ǃå ɆƤåí ̞ƶưāā Ąå̠˻ƞ ƴ˵ ƙ˯ Ǐ˯ơ Ɨǀʾí
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 çïå̇ ơ Ɨƞïí 37°C ç˗˸ǃ24  Ɨǀɂ̇ ˠǃ ƓǀƼā .ƗƵƓƪ ÜɄǂƓƵ) ɄǂƓƵ íāïā2006 Ǒ˯ǃå (
.Ɨɂ̇ ˶˹˯˴˸ǃå ƗƶǆƓƞ ǑƼ Ɠǌƕ ˕ǆƓƿ 

 ƞ ƪ˗˭ǁä òä̠ ƽà ƕƾɀ˗˝ ýä˕˱˭ƨƑȸ ˗˭Ƴ̆ ǂǁ Ƒɀ˗˹˭ɚ ǁä ƕ ƨƑ˲Ɵ îƑ ˭Ƣä 
Disc- diffusion susceptibility  

 ûïā ʕɂ̇˳ƙ ʕƙ ˙ˠƿ èåî óå̇ ƿá ǏǄƵ ý˦˶˲Ǆǃ Ơ Ƭ̇ ˯ǃå 8mm óå̇ ƿƋȺ Ǌǌ˻ˮƬ
 ˤ ʿƶ˯ǃå ðƓǌƞ þå˗˳˯ƪƓȺ óå̇ ƿǕå ǉ˘ǋ ˕˸ǀƵ ÜƗɂ˦˻˲ǃå èåíƓ˷˸ǃåAutoclave  ā ˕ƶưā

 ˚˻ǂå̇ ˯ǃå ˗˹Ƶ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ǑƼmg /ml) 75 ā105 ,150 ,210 300, Ü(
 ç˗˸ǃ ƴ ˵˯ƙ Ǐ˯ơ ˕Ḫ̇ ƙ30 Ɨǀ ʾíÜ þå˗˳˯ƪǚǃ ç̊ ǋƓƞ ˕˲ ƮƋƼ Ʉ˱˯ǃ ˕Ḫ̇ ƙ  ïƓ ˯Ƥå ǑƼ

 Ɋƪā ǑƼ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå óå̇ ƿá ˕ƶưā ˣǃî ˗ƶȺ ÜƗ ƪƓ˴˲ǃåMuller- Hinton 
agar Ɠɂ̇˯˻ɜȺ ǏǄƵ ɏ˦˯˲˸ǃå E. coli āStaph. aureus  ǑƼ ̞ƶưāā ç̠ơ ǏǄƵ ĄǚḪ
˲ǃå Ɨ˹ưƓIncubator  ç˗˸ǃ24  çïå̇ ơ Ɨƞïí ǑƼ ƗƵƓƪ37°C Ɨǀɂ̇ ˠǃ ƓǀƼā . ˙˷Ƥ

 ÜÿƓ˸ Ǆƪ)ÿƓ˸ Ǆƪ2006 .ɆƮ˦˸ǃå ƗƶǆƓƞ ǑƼ ( 

 ƕ˳ƽƑ˷˶ǁäĀ ƛƏƑ˭˷ǁäResults and discussion 
 Ɠɂ̇ ˻˯ɜȺ èå̇ ˸ƶ˯˴ǆ è̇ ǌˡE. coli  Ɠǌǈá ǏǄƵ ý̠ǒ å̆ǋā ɏíïā ÿ˦ǃ èåî Ɇɜ˵ǃå Ɨɂ˦˶ Ƶ

Ɠɂ̇ ˻˯ɜȺ(G- ve)  Ɠɂ̇ ˻˯ɜȺ èå̇ ˸ƶ˯˴ǆ è̇ ǌˡ Ɠ˸˹˻ƕ .Staph. aureus  ˗˻ƿƓ˹Ƶ ɆɜƬ ǏǄƵ
 Ɠɂ̇˯˻ɜȺ Ɠǌǈá ǏǄƵ ý̠ǒ å̆ǋā Ǒ˱ ƽ˴˹ƕ ÿ˦ǃ èåî Ɇɜ˵ǃå Ɨɂā̇ǂ(G+ve)     . 

 Ɠɂ̇ ˻˯ɜȺ Ɨ ƪƓ˴ơ ïƓ ˯Ƥå ˙ǌˡáE. coli  ǑƼ Ơưåā ˦ǋ Ɠǆ ˔˴ơ Ɨɂ˦˻˲ǃå èåíƓ˷˸Ǆǃ
) ýā˗˱ǃå1 ɏ˦˻˲ǃå íƓ˷ ǃ˸å ÿá ((CRO 30µg)  èåíƓ˷ ǃ˸å ˥ ƕ˻ ˥ǆ Ɏ˦ƿǕå ÿƓḪ

 Ɋ ˮ˰ƙ Ɨǀˠ˹˸Ⱥ Ɨǆ˗˳˯˴˸ǃå Ɨɂ˦˻˲ǃå27mm  ɏ˦˻˲ǃå íƓ˷ ǃ˸å ǊǄǒ(SXT 25µg)  ˙ˠǀȺ
mm24.5  ɏ˦˻˲ǃå íƓ˷ ǃ˸å ǊǄǒ(NA 30µg)  ˙ˠǀȺmm21.5  ɏ˦˻˲ǃå íƓ˷ ǃ˸å ʕƛ
)FOX 10µg˙ˠǀȺ (mm18.5) ɏ˦˻˲ǃå íƓ˷ ǃ˸å ÿá ˥˻ơ ǑƼ ÜAM 10µg ˙ǌˢȻ ˤǃ (

 Ɠɂ̇ ˻˯ɜȺ ÿá ɏá Ɠɂ̇ ˻˯ɜ ǃå ˦˸ǈ ˗ư Ǒˠ ˮ˰ƙ ˙˻ƛƋƙ ɏáE. coli  ɏ˦˻˲ǃå íƓ˷ Ǆ˸ǃ ƗǆāƓǀǆ
)AMˡá Ɠ˸˹˻ƕ .( Ɠɂ̇ ˻˯ɜȺ Ɨ ƪƓ˴ơ ïƓ ˯Ƥå ƝƑƓ˯ǈ è̇ ǌStaph. aureus  èåíƓ˷˸Ǆǃ
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) ýā˗˱ǃå ǑƼ Ơưåā ˦ǋ Ɠ˸Ḫ Ɨɂ˦˻˲ǃå2) ɏ˦˻˲ǃå íƓ˷ ǃ˸å ÿá (SXT 25µg Ɏ˦ƿǕå ÿƓḪ (
 Ɋ ˮ˰ƙ Ɨǀˠ˹˸Ⱥ ïƓ ˯ƤǙå å˘ǋ ǑƼ Ɨǆ˗˳˯˴˸ǃå Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå ˥˻ƕ ˥ǆ26mm  Ǌ Ǆǒ

 ɏ˦˻˲ǃå íƓ˷ ǃ˸åF 300µg) ˙ˠǀȺ (19mm ) ɏ˦˻˲ǃå íƓ˷ ǃ˸å ʕƛCRO 30µg ˙ˠǀȺ (
18mm ) ɏ˦˻˲ǃå íƓ˷ ǃ˸å Ɠ˸˹ƕ˻AM 10µg ÿá Ǒ˹ƶȻ Ɠ˸ǆ Ǌ ˠ ˮ˰ƙ Ɨǀˠ˹ǆ ɏá ˙ǌˢȻ ˤǃ (
 Ɠɂ̇ ˻˯ɜȺStaph. aureus  .ɏ˦˻˲ǃå íƓ˷ ǃ˸å å̆ǌǃ ƗǆāƓǀǆ 

) ɏ˦˻˲ǃå íƓ˷ ǃ˸å ƗǃƓƶƼ ÜƗƪåï̠ǃå ǉ̆ǋ ǑƼFOX  Ɠɂ̇ ˻˯ɜȺ ˗ư (E. coli ā  Ɠɂ̇ ˻˯ɜȺ
Staph. Aureus  Ǒ˯ǃå Ɨƪåï˗ǃå ǑƼ Ǌ˯˻ǄƵƓƽȺ Ɨǌ˻ˮƬ9  ǑƼ2020  è̇ ǌˡá ˖˻ơ

 ɏ˦˻˲ǃå íƓ˷ ǃ˸å ÿá Ɠ˸ǌ˯ƪåïí)FOX  Ɠɂ̇ ˻˯ɜȺ ˗ư ýƓƶƼ (E. coli  Ɨ ƞ˦˸ǃå Ɠɂ̇ ˻˯ɜ ǃå ā
 .þå̇ ˱ǃå Ɨƺ ˶ǃ  

   Ɠɂ̇ ˻˯ɜȺE. coli ā  Ɠɂ̇ ˻˯ɜȺStaph. Aureus  Ɨ ǃƓƵ ƗǆāƓǀǆ è̇ ǌˡá Ɨƪåï˗ǃå ǉ˘ǋ ǑƼ
) ɏ˦˻˲ǃå íƓ˷ ǃ˸å ̠ưAM (  Ɠǋ̇ ƞå Ǒ˯ǃå Ɨƪåï˗Ǆǃ ƗǌƕƓ˵ǆ Ɨ˱ ˯˹ǃå ǉ˘ǋāBeyene  ā

Tsegaye  Ɨ˹ƪ ǑƼ Ɠ Ɂ˦˻ƛá ǑƼ2011 è̇ ǌˡá Ǒ˯ǃåā   íƓ˷˸ǃå Ɨ ǃƓƶƼ þ˗Ƶ Ɠǌ˱ƑƓ˯ǈ
 ) ɏ˦˻˲ǃåAM.Ɠɂ̇ ˻˯ɜ ǃå ˥ǆ ˥˻Ƶ˦ ˹ǃå ˥ǒ˘ǋ ˗ư (  Ɠǋ̇ ƞå Ǒ˯ǃå Ɨƪåï˗ǃå ˕˹˻ƕBernardo 

 Ɨ˹ƪ ǊƑǚǆðā2005  Ɠɂ̇ ˻˯ɜȺ ƗǆāƓǀǆ æƓ ƪá ˗ơá ÿáStaph. Aureus  ɏ˦˻˲ǃå íƓ˷ Ǆ˸ǃ
)AM  èƓ˸ɂ̊ ǈǙ Ɠɂ̇ ˻˯ɜ ǃå êƓ˯ǈå Ü(ɓ- lactamase  ɏ˦˻˲ǃå íƓ˷ ǃ˸å ̇˻˴ḧ˯ƕ þ˦ǀȻ ɏ̆ǃå
)AM  ) ý˦ƶƽǆ úƓƶưå ǑǃƓ˯ǃƓɁā (Bernardo et.al, 2005  .( 

üĀ˕Ɯ1 Ƒɀ˗˹˭ɚȸ ǍǂƳ ƕɀˤ˹˰ǁä çäìƑ˵˶ǁä ˗˹ƙƉƗ ˣ˹ˬǐ :E. coli 

 

 ɍʕ˹˰ǁä ìƑ˵ ǁ˶ä CRO SXT NA Fox AM 

Ɉ ˬˮ˭ǁä ƕƾ˞˷Ǆ 27mm mm24.5 mm21.5 mm18.5 R 
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 ) Ɇɜ˵ǃå1  Ɠɂ̇ ˻˯ɜȺ ˦˸ǈ ǏǄƵ Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå ˙˻ƛƋƙ ˥˻ˮǒ (E. coli 

 üĀ˕Ɯ2 Ƒɀ˗˹˭ɚȸ ǍǂƳ ƕɀˤ˹˰ǁä çäìƑ˵˶ǁä ˗˹ƙƉƗ ˣ˹ˬǐ :Staph. aureus 

 

 
 Ɇɜ˵ǃå2 Ɠɂ̇ ˻˯ɜȺ ǏǄƵ Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå ˙˻ƛƋƙ ˥˻ˮǒ :Staph. Aureus 
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ϣтмтϲЮϜ ϤϜϸϝЎвЮϜ

 пЯК ϣтмтϲЮϜ ϤϜϸϝЎвЮϜ ϼтϪϓϦStaph. aureus

 ɍʕ˹˰ǁä ìƑ˵ ǁ˶ä SXT F CRO AM 
Ɉ ˬˮ˭ǁä ƕƾ˞˷Ǆ 26mm 19mm 18mm R 
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 Ɇɜ˵ǃå3 Ɠɂ̇ ˻˯ɜȺ ǏǄƵ Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå ˙˻ƛƋƙ Ơư˦ǒ :E. coli 

 

 

 Ɇɜ˵ǃå4 ǏǄƵ Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃå ˙˻ƛƋƙ Ơư˦ǒ :Staph. Aureus 

 
 Ɠɂ̇ ˻˯ɜȺ ˗ư ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå èå̇ ˻ƛƋƙ ÿá ƝƑƓ˯˹ǃå ˕˹˻ƕ ÜƓ˷ȻáE. coli  ˣǃîā

) ýā˗˱ǃå ǑƼ ˥˻ˮǆ ˦ǋ Ɠǆ ˔˴ơ3) Ɇɜ˵ǃåā (5 Ǒǃå˦˯ǃå ǏǄƵ ( ˚˻Ḫ̇ ˯ǃå :ǑǃƓ˯ǃƓḪ ˕ǈƓǂ



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   му 

 
 

(300mg/ml) Ɠǋï˗ƿ Ɋ ˮ˰ƙ Ɨǀˠ˹ǆ ˙ǌˡá14mm ˚˻Ḫ̇ ˯ǃå Ü(210mg/ml)  ˙ǌˡá
Ɠǋï˗ƿ Ɋ ˮ˰ƙ Ɨǀˠ˹ǆ14mm) ˚˻Ḫ̇ ˯ǃåā Ü150mg/mlƓǋï˗ƿ Ɋ ˮ˰ƙ Ɨǀˠ˹ǆ ˙ǌˡá (11mm 

 ÿá Ǒ˹ƶȻ å˘ǋā .Ɠɂ̇ ˻˯ɜ ǃå ˗ư ˙Ḫ˘ǒ ˙˻ƛƋƙ ɏá ˙ǌˢƙ ˤǃ èå̊ ˻Ḫ̇ ˯ǃå ǑƿƓȺ ÿá ˥˻ơ ǑƼ
 Ɠɂ̇ ˻˯ɜȺE. coli ƿƓ ǃ ƗǆāƓǀǆ.èå̊ ˻Ḫ̇ ˯ǃå Ǒ 

 

 Ɠɂ̇ ˻˯ɜȺ ˗ư ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå èå̇ ˻ƛƋƙ Ɠ˸˹˻ƕStaph. aureus  :ǑǃƓ˯ǃƓḪ ˕ǈƓḪ
 ǏǄƵǕå ˚˻Ḫ̇ ˯ǃå(300mg/ml)  Ɠǋï˗ƿ Ɋ ˮ˰ƙ Ɨǀˠ˹ǆ ˙ǌˡá25.5mm  ɆƿǕå ˚˻Ḫ̇ ˯ǃåā

75mg/ml) Ɠǋï˗ƿ Ɋ ˮ˰ƙ Ɨǀˠ˹ǆ ˙ǌˡá (.17mm  ˚˻Ḫ̇ ƙ ˥˻ƕ ƗȻí̇ ˟ Ɨƿǚƶǃå ÿá ɏá
˻ƛƋƙā ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå Ɠɂ̇ ˻˯ɜȺ ˗ư ǉ̇Staph. aureus. 

 Ɠɂ̇ ˻˯ɜȺ ǏǄƵ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ˙˻ƛƋƙ ÿá ƝƑƓ˯˹ǃå ˥ǆ Ơ˷ƙå ÜĄ Ɠ˷ȻáStaph. 
aureus  Ɠɂ̇˯˻ɜȺ ǏǄƵ ǉ̇˻ƛƋƙ ˥ǆ Ɏ˦ƿá ÿƓḪE. coli  ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ˙˻ƛƋƙ ÿƓḪ ˖˻ơ

 ˚˻Ḫ̇ ˯ƕ ˙˯Ƶ̊ Ǆǃ(300mg/ml)  Ɠɂ̇ ˻˯ɜȺ ǏǄƵStaph. aureus  Ɋ ˮ˰ƙ Ɨǀˠ˹˸Ⱥ
Ɠǋï˗ƿ5mm. 25 Ɠɂ̇ ˻˯ɜȺ ǏǄƵ Ɠ˸˹˻ƕE. coli  Ɠǋï˗ƿ Ɋ ˮ˰ƙ Ɨǀˠ˹˸Ⱥ14mm. 

 ˗ư ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå Ɋ ˮ˰˯ǃå Ɨǀˠ˹ǆ ˙ˠƿ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼE.coli  ÿƓḪ11mm 
 ˚˻Ḫ̇ ˯ǃå ˗˹Ƶ150mg/ml  ÿƓḪā14mm  ˥ɂ̊ ˻Ḫ̇ ˯ǃå ˗˹Ƶ210 ā300 è̇ ǌˡá ˥˻ơ ǑƼ .

 Ɠǌƕ þƓƿ Ǒ˯ǃå Ɨƪåï˗ǃåFayad  ǑƼ ǊƑǚǆðā2013 Ɠɂ̇ ˻˯ɜȺ ÿå ÜE.coli ā  Ɠɂ̇ ˻˯ɜȺ
Staph. Aureus  ˚˻Ḫ̇ ˯ǃå ˗˹Ƶ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ˝Ǆ˳˯˴˸Ǆǃ ƗƪƓ˴ơ ˕ǈƓḪ25mg/ml 
 Ɋ ˮ˰ƙ Ɨǀˠ˹˸Ⱥ14mm  ā15m  .Ǒǃå˦˯ǃå ǏǄƵ 

 ̇˯Ƶ̊ǃå ßå˦˯ơå ̝ˮ˴Ⱥ ÿ˦ɜȻ ÿå ˥ɜ˸Ȼ ̇ Ƶ˯̊Ǆǃ ǑƑƓ˸ǃå ̋ Ǆ˳˯˴˸Ǆǃ Ǒɣ ˮ˰˯ǃå ̇ ƛ˻Ƌ˯ǃå ÿáā
 èƓ Ḫ̇ ǆ ǏǄƵvolatile oils  āSaponins  āTannins )Fayad et.al, 2013  .( 

 üĀ˕˯ǁä3 Ƒɀ˗˹˭ɚȸ ǍǂƳ ˗˭Ƴ̆ ǂǁ ǏƏƑ˶ǁä üˤǂ˰˶ǁä ˗˹ƙƉƗ ƞƮˤǐ :E. coli ˗ƻ˰ǁä ƕƾɀ˗˝ ýä˕˱˭ƨƑȸ 

˘˹Ḩ˗˭ǁä 300 
mg/ml  

210 
mg/ml  

150 
mg/ml  

105 
mg/ml  

75 
mg/ml  

Ɉ ˬˮ˭ǁä ƕƾ˞˷Ǆ ˗˞ƽ 14mm 14mm 11mm R R 
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 Ɇɜ˵ǃå5 Ɠɂ̇ ˻˯ɜȺ ǏǄƵ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ˙˻ƛƋƙ ˥˻ˮǒ : E. coli ˙ƽ˲ǃå Ɨǀɂ̇ ˟ þå˗˳˯ƪƓȺ 

   üĀ˕˯ǁä4Ƒɀ˗˹˭ɚȸ ǍǂƳ ˗˭Ƴ̆ ǂǁ ǏƏƑ˶ǁä üˤǂ˰˶ǁä ˗˹ƙƉƗ ƞƮˤǐ : Staph. aureus  ýä˕˱˭ƨƑȸ
˗ƻ˰ǁä ƕƾɀ˗˝ 
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ϼϦКϾЯЮ сϚϝвЮϜ ЬмЯϲвЮϜ ϾтЪϼϦ

 пЯК ϼϦКϾЯЮ сϚϝвЮϜ ЬмЯϲвЮϜ ϼтϪϓϦE. coli

˘˹Ḩ˗˭ǁä  300 
mg/ml 

210 
mg/ml  

150 
mg/ml  

105 
mg/ml  

75 
mg/ml  

Ɉ ˬˮ˭ǁä ƕƾ˞˷Ǆ ˗˞ƽ mm25.5 5mm.20 mm19.5 20mm mm17 
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 Ɇɜ˵ǃå6 Ɠɂ̇ ˻˯ɜȺ ǏǄƵ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ˙˻ƛƋƙ ˥˻ˮǒ : Staph. aureus   Ɨǀɂ̇ ˟ þå˗˳˯ƪƓȺ

˙ƽ˲ǃå  

 

 Ɇɜ˵ǃå7 Ɠɂ̇ ˻˯ɜȺ ǏǄƵ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ˙˻ƛƋƙ Ơư˦ǒ :E. coli ˙ƽ˲ǃå Ɨǀɂ̇ ˟ þå˗˳˯ƪƓȺ 
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ϼϦКϾЮϜ ϾтЪϼϦ

 пЯКϼϦКϾЯЮ сϚϝвЮϜ ЬмЯϲвЮϜ ϼтϪϓϦStaph. aureus
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 Ɇɜ˵ǃå8 Ɠɂ̇ ˻˯ɜȺ ǏǄƵ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ˙˻ƛƋƙ Ơư˦ƙ :Staph. Aureus  Ɨǀɂ̇ ˟ þå˗˳˯ƪƓȺ
˙ƽ˲ǃå 

 

 

 Ɇɜ˵ǃå9 ˥ǆ Ą ǚḪ ǏǄƵ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸Ǆǃ ˙˻ƛƋƙ í˦ƞā þ˗Ƶ Ơư˦ƙ :Staph. aureus  ā
E. coli þå˗˳˯ƪƓȺ Ơ Ƭ̇ ˯ǃå ûåïāá Ɨǀɂ̇ ˟ 
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 éƑ˭˷˭ƨǗäConclusion 
 ɏ˦˻˲ǃå íƓ˷ ǃ˸å ÿá Ɨƪåï̠ǃå ǉ̆ǋ ýǚƤ ˥ǆ Ɲ˯˹ ƪ˯áCeftriaxone (CRO 30µg)  ÿƓḪ

 Ɠɂ̇˯˻ɜȺ ̠ư Ɨǆ̠˳ ˯˴˸ǃå Ɨɂ˦˲˻ ǃå èåíƓ˷ ǃ˸å ˥ ƕ˻ ˥ǆ Ɏ˦ƿǕåE. coli  Ɋ ˮ˰ƙ Ɨǀˠ˹˸Ⱥ
27mm Ɠɂ̇ ˻˯ɜȺ Ɨ ƪƓ˴ơ ïƓ ˯Ƥå ƝƑƓ˯ǈ è̇ ǌˡá Ɠ˸˹˻ƕ .Staph. aureus  èåíƓ˷˸Ǆǃ

 ɏ˦˻˲ǃå íƓ˷ ǃ˸å ÿá Ɨɂ˦˲˻ ǃå(SXT 25µg) Trimethoprim/Sulfamethoxazole  
˗˳˯˴˸ǃå Ɨɂ˦˲˻ ǃå èåíƓ˷ ǃ˸å ˥ ƕ˻ ˥ǆ Ɏ˦ƿǕå ÿƓǂ  Ɋ ˮ˰ƙ Ɨǀˠ˹˸Ⱥ ïƓ ˯ƤǙå å˘ǋ ǑƼ Ɨǆ

26mm . ˣǃ˘ǂ ˚˻Ḫ̇ ˯ƕ ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃå ÿá ƝƑƓ˯˹ǃå ˕˹˻ƕ    300)mg/ml 
ā210 Ɠɂ̇ ˻˯ɜȺ ˗ư Ơưåā ˙˻ƛƋƙ ˙ǌˡá (E. coli  ˙ˠǀȺ.14mm  ý˦Ǆ˲˸ǃå ˙ǌˡá Ɠ˸˹˻ƕ

 Ɠɂ̇ ˻˯ɜȺ ˗ư ˙˯Ƶ̊ Ǆǃ ǑƑƓ˸ǃåStaph. aureus  ˙ˠǀȺ Ɋ ˮ˰ƙ Ɨǀˠ˹ǆ25.5mm  ˗˹Ƶ
˚˻Ḫ̇ ƙ)(300mg/ml  ˙ˠǀȺ Ɋ ˮ˰ƙ Ɨǀˠ˹ǆā20.5mm  ˚˻Ḫ̇ ƙ ˗˹Ƶ(210mg/ml) . 

 :ƕ ȿ˗ƴǁä ƲƜä̠ ˶ǁä 
]1[ ) .÷Ü˗ùùùùù˸ơá2009 ˤ ƛå̇ ùùùùùƞ ƗùùùùùǆāƓǀǆ Ɨùùùùùƪåïí" (Escherichia Coli  Ɨùùùùùǃā˚ƶ˸ǃå

 ƗùùùùùùùǄ˱ǆ " ƗùùùùùùùƽǄ˯˳˸ǃå Ɨùùùùùùùɂ˦˻˲ǃå èåíƓùùùùùùù˷˸Ǆǃ ýƓùùùùùùùƽ˟Ǖå ˗ùùùùùùù˹Ƶ ýƓǌùùùùùùùƪǗå èǙƓùùùùùùùơ ˥ùùùùùùùǆ
  .˖ǃƓ˰ǃå ˗Ǆ˱˸ǃå ÜýāǕå í˗ƶǃå ÜƗƼ̇ ˶ǃå þ˦ǄƶǄǃ ïƓ ǈǕå ƗƶǆƓƞ 

]2[ ) .÷ ÜǑùùùùùùùùˮǄ˱ǃå2008 ˙ùùùùùùùù˯Ƶ̊ ǃå ˕ùùùùùùùùɂð ˝Ǆ˳˯ùùùùùùùù˴˸ǃ Ǌùùùùùùùù ˠ ˮ˰˯ǃå Ɨùùùùùùùù ǃƓƶƽǃå Ɨùùùùùùùùƪåïí"Ü(
 ˤ ƛå̇ ùùùùùùƞ ǏùùùùùùǄƵEscherichia coli Salmonella enteritidis, 

Staphylococcus aureus, Streptococcus bovis,  Ü" Ɠùùùùùùɂ̇ ˮ˯˳ǆ
 ÜɆùùùùùùƮ˦ ǃ˸å ÜɆùùùùùùƮ˦ ǃ˸å ƗùùùùùùƶǆƓƞ Üɏ̇ùùùùùùɣǃˮå ̝ùùùùùùɣǃå ƗùùùùùùǄḪ ÜƗùùùùùùɂ̇ǌ˱ ǃ˸å ßƓùùùùùùơǕå ÷̇ùùùùùùƼ

 Ɨ˲ƽ˶ǃå Üûå̇ ƶǃå1 . 
]3[ Ɠ˸ǃå) .÷ ÜǑḧǃ2006 èƓ˹˻ƙā˙ˮǃå èƓ˶Ǆ˳˯˴˸ǃ Ɨ ƞ˦ǃ˦ǒƓ ǃå Ɨ ǃƓƶƽǃå Ɨƪåïí "Ü(

 ˙˯Ƶ̊ ǃå èƓ ǈ ïā˘ˮǃ Ɨ ƪƓƪǕå è˦ɂ̊ ǃåāThymus Ü(èƓ ˸Ǆƶǃå)˙˶ ǃå éƓ˲Ⱥá ƗǄ˱ǆ Ü"
 ß̊ ˱ǃå1 í˗ƶǃå Ü32 èƓ˲ƽ˶ǃåÜ54-61. 

]4[ ) .÷ ÜǑǄƵ Üÿ Üǚƶǆ Üÿ ÜƓɁ̇ ơ2013 èƓ Ḫ̇ ǆā ýā˙ǂƓƼïƓḧǃå Üý˦˸ ˰ǃå ˙ǒ˗ǀƙ"Ü(
 þå˗˳˯ƪƓȺ ˥˻˹˻ˮǃå ǑƼ ɏ̇ǃˮå ̇ Ƶ˯̊Ǆǃ ɏ̇ ƶɣǃå ̞ ɂ̊ǃå ǑƼ ƗɂðƓƺǃå Ɠ̓å̇ƹ˦ƙƓǆā̇ḧǃå
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 ̠Ǆ˱˸ǃå ÜƗ˸Ǆƶǃå èƓƪåï̠ǃåā é˦ Ǆ˲ǃ ˥ɂ̇˵ƙ ƗƶǆƓƞ ƗǄ˱ǆ Ü"ɏï˦˴ ǃå ɆơƓ˴ǃå35 Ü
 í˗ƶǃå6 Ü Ɨ˲ƽ˶ǃå215. 

]5[ ) .þ Ü˥˴ơ2008 æ̇ ƙ ˥ǆ Ɨɂ˦˻˲ǃå èåíƓ˷˸Ǆǃ Ɨ˱˯˹ǆ Ɠɂ̇ ˻˯ɜȺ ˝ ˳˵ƙā ý̊ Ƶ"Ü(
åā þ˦ǄƶǄǃ ïƓ ǈǕå ƗƶǆƓƞ ƗǄ˱ǆ Ü"ɏíƓǆ̇ ǃå Ɨ˹ǒ˗ǆ ˗Ǆ˱˸ǃå ÜƗƼ̇ ƶ˸ǃ2 í˗ƶǃå Ü3 Ü

Ɨ˲ƽ˶ǃå1. 
]6[ ).ì ÜÿƓ˸ Ǆƪ2006 ˙˯Ƶ̊ ǃå èƓ ǈ èƓ˶Ǆ˳˯˴˸ǃ Ǒƞ˦ǃ˦ǒƓ ǃå ˙˻ƛƋ˯ǃå" Ü(Thymus 

vulgaris  ƗǃƓƶƽǃå èƓǈ˦ɜ˸ǃå ˥˻ƕ ïðƋ˯ǃåā ˤ ƛå̇ ˱ǃå ÷å˦ǈå ˞ƶ ǃ ƗǃƓƶƽǃå ƓǌƙƓǈ˦ɜǆā
 ÜɆƮ˦˸ǃå ÜɆƮ˦˸ǃå ƗƶǆƓƞ ÜƗ Ɂ̇ ˯ǃå Ɨ ǄḪ ÜçƓ ˲ǃå þ˦ǄƵ ˤ˴ƿ Ü"Ɨɂ˦˻˲ǃå èåíƓ˷˸ǃåā

 ˦ ǌ˸ƞ Ɨ˲ƽ˶ǃå Üûå̇ ƶǃå Ɨɂï1 . 
]7[ ) .ā ÜɄǂƓƵ2008 Ɨ Ǆ˸Ƶ ǏǄƵ ˙˯Ƶ̊ ǃå èƓ ˹ǃ ǑƑƓ˸ǃå ˝Ǆ˳˯˴˸ǃå ˙˻ƛƋƙ Ɨƪåïí"Ü(

 Ɠɂ̇ ˯ɜȺ ûƓ˶˯ǃǙåPseudomonas aeruginosa  Ü"Ɨ ǃ˦ˮǃå Ɨ Ƒǚˠǃå ƓȻǚ˳ǃå ǏǄƵ
 ˗Ǆ˱˸ǃå ÜƗɂ̇ ˶˹˯˴˸ǃå þ˦ǄƵ ƗǄ˱ǆ19 í˗ƶǃå Ü2 èƓ˲ƽ˶ǃå Ü2-6 . 

]8[ ) .å Ü˕˸ɜơ Üú ÜïƓ ʸ Üþ ÜǏ˴ ʸ2013 èƓ ǈ ˕ɂ̊ ǃ Ǌ ˠ ˮ˰˯ǃå Ɨ ǃƓƶƽǃå Ɨƪåïí"Ü(
 ˙˯Ƶ̊ ǃåThymus vulgaris  ƗƶǆƓƞ ƗǄ˱ǆ Ü"Ɨ ư̇ ˸ǃå Ɠɂ̇ ˻˯ɜ ǃå ˥ǆ í˗Ƶ ǉƓ˱ƙ

 Ɨ˲ƽ˶ǃå ÜƗ ʸåï˚ǃå þ˦ǄƶǄǃ ˕ɂ̇ ḧƙ68. 
English References 

[1] Beyene, G & Tsegaye, (2011), ñBacterial Uropathogens in 

Urinary Tract Infection and Antibiotic Susceptibility Pattern in 

Jimma University Specialized Hospital, Southwest Ethiopiaò, 

Ethiopian Journal of Health Sciences, volume 24, number 2. 

 

[2] Bernardo, W.L.C, Boriollo, M.F.G, Goncalves, R.B & 

Hofling, J.F, (2005), ñStaphyloccocus aureus ampicillin-resistant 

from the odontological clinic environmentò, SCIELO Journal, 

volume 47, number 1.   

 

[3] El Batawi, Y, M, D, Ph. D (1978), ñProfessor of 

Microbiologyò; Faculty of Medicine' Cairo University.  



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нп 

 
 

[4] El-Mishad, A, (2010), "Manual of medical microbiology 

and immunology", seventh edition ,commercial press-kalyoub-

Egypt.  

[5] Fayad, N.K, Al-Obaidi, O, Al-Noor, T, Ezzat, M, (2013), 

ñWater And Alcohol Extraction Of Thyme Plant (Thymus 

Vulgaris) And Activity Study Against Bacteria, Tumors And Used 

As Anti-Oxidant In Margarine Manufactureò, Innovative Systems 

Design and Engineering, volume 4, number 1. www.iiste.org.  

 

[6] Kaper, J, Nataro, J, Mobley, H, (2004),"Pathogenic 

Escherichia Coli", Nature reviews, Microbiology, page 1.    

[7] 7-John G. Holt, Noel R. Krieg, Peter H.A. Sneath,James T. 

Staley and Stanley T. Williams .1994. Bergey's Manual of 

Determinative Bacteriology 9th edition. 

 

[8] Mellmann, A, Bielaszewska, M, Kock, R, Friedrich, A, 

Fruth, A, Middendorf, B, Harmsen, D, Schmidt, M, and Karch, H, 

(2008),"Analysis of collection of hemolytic uremic syndrome-

associated enterohemoohagic Escherichia coli", Emerging 

infectious diseases, www.cdc.gov/eid, volume 14 , number 8, page 

1287. 

[9] Plata, K, Rosato, A, Wegrzyn, G, (2009),"Staphylococcus 

aureus as an infectious agent: overview of biochemistry and 

molecular genetics of its pathogenicity", Acta Biochimica 

Polonica, volum 56, number 4, pages 597-612, pages 9-14.  

[10] Stark, L, (2013),"Staphylococcus aureus-Aspects of 

pathogenesis and molecular epidemiology", Linkoping university 

medical dissertation, pages 12-14.   

[11] Wallick, H & Hendlin, D, (2020), ñCefoxitin, a 

Semisynthetic Cephamycin Antibiotic:Susceptibility Studiesò, 

American Society For Microbiology.    

[12] Zaborowska, Z, Przygonski, K, Bilska, A, 

(2012),"Antioxidative effect of Thyme (Thymus Vulgaris)", ACTA 

Scientiarum Polonorum, www.food.actapol.net, volume 11, 

number 3, pages 283-291.  

http://www.iiste.org/
http://www.cdc.gov/eid


 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нр 

 
 

[13] Zaki, M, Elewa, A, (2015) ''Evaluation of Uropathogenic 

Virulence Genes in Escherichia Coli Isolated from Children with 

Urinary Tract Infection'' International Jornal of Advanced 

Research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нс 

 
 

 Ɉ ƮĀ ˕˹˹˳˭ǁä ƲɀîƑ˳Ǆ Þäìà ðƑ ʽǁ ƕ ˲˭ɚ˶ǁä ƕ˶ ʽǁä åˤǂƨà ýä˕˱˭ƨä
ƑǊƻ ǁƑḥƗ 

Ɨǆ˦ɜơ ˥ƕ ˗˸ơá Ǐƽˠ˶ǆ .í Ɇ˻ƵƓ˸ƪå üā˙ˮ˸ǃå Ɇ˻ƵƓ˸ƪå ˕ơ˗ǆ .á 
Ɨƙå̇ ˶ǆ_Ɨ ˹ǀ˯ǃå þ˦Ǆƶǃå Ɨ Ǆǂ Ɨƙå̇ ˶ǆ_Ǒǈ˗˸ǃå ÿå̇ ˻ˠǃå Ɨ Ǆǂ 

m_hkoma2017@yahoo.com medo3181940@gmail.com 
 

:˔˰ ǁä ˛˱ǂǄ 
 Ɨ ù˴˯ɜ˸ǃå Ɨù˸ ʿǃå æ˦Ǆùƪá þ˗˳˯ùƪå Ǐùǃã Ɨùƪåï˗ǃå ˕Ƽ˗ùǋEarned Value (EV)  ñƓù ʿǃ

 Ɋ ùưā çïåíǗ ˔ùƪ˦˲ǆ þƓùˢǈ ëå̇ ù˯ƿå Ǐùǃã ƗƼƓùưã ÝƓùǌƽ ǃƓḧƙ  Ɋ ùưā ˗˻˻ù˵˯ǃå ƴɂïƓ˵ǆ  ßåíá
ƓùùùùɁ̇ ǌḧǃå êƓùùùù˯ǈǗ Ɨùùùù ʽɂ̇ ǃå "Ɋ ùùùùƪ̇ ǆ Ɨùùùùˠ˲ǆ" ˘ùùùù˻ƽ˹ƙ ÷ā˙ùùùù˵ǆ ïƓùùùù ˯Ƥå ˤùùùùƙ .÷ā˙ùùùù˵˸ǃå ˃ ǃƓùùùùḧƙ ß

 ˗ƶȺ ǏǄƵ Ɨƶƿå˦ǃå  ÜƗ ˴˸˵ǃå ƗƿƓˠǃƓȺ200  Ąå̊Ḫ̇ǆ ÜƗƪåïí ƗǃƓ˲Ḫ ̨Ǆƕå̇˟ æ̇ƹ æ˦ ƞ˹ ʕḪ
 Ɋ ùùùˠ˳˯Ǆǃ ɖ˻ƿ˗ùùùǃå ˤùùùǌƽǃå þ˗ùùùƵā ˤ Ǆùùù˴ǃå ˙ùùù˻ƹ Ɋ ùùùˠ˳˯ǃå ÿƋùùùȺ Ɠǋ˗ùùùǒ˗˲ƙ ˥ùùùɜ˸Ȼ ƗǄɜùùù˵ǆ ǏùùùǄƵ

.Ǒƪ˗˹ǌǃå ÷ā˙˵˸ǃå ǑƼ ˤɜ˲˯ǃå èƓǈ˦ɜǆ ǏǄƵ ç̇ ˠ ˴ǃå ÿå˗ǀƼ Ǐǃã ɏí˓ǒ Ǒƪ˗˹ǌǃå 
ƝƑƓùù˯˹ǃå ˥ùùǆ ƗùùƵ˦˸˱ǆ Ǐùùǃã Ɨùùƪåï˗ǃå ˕ùù˶ǄƤā  :Ɠùùǌ˸ǋá ɏíåā ƗùùɁ̇ ǌḪ ÷ā˙ùù˵ǆ ðƓùù˱ǈã ˙ùù˰ƶƙ ÿã

 Ɋ ùˠ˳˯ǃå èƓùǆ˦ǀǆ ǏùǄƵ èƓƵā˙ù˵˸ǃå Ɋ ùˠ˳ƙ ǏǄƵ ˥˻˸ƑƓǀǃå íƓ˸˯Ƶå þ˗Ƶ Ǐǃã í˦ƶȻ Ɋ ƪ̇ ǆ
 Ɋ ùˠ˳˯Ǆǃ ɖ˻ƿ˗ùǃå ˤùǌƽǃå þ˗Ƶā ˤ Ǆ˴ǃå ˙˻ƹ Ɋ ˠ˳˯ǃå ÿáā ÜˤǌˠˠƤ ëƓ˱˹ǃ ñƓƪƋḪ Ǒƪ˗˹ǌǃå
Ǒùùùƪ˗˹ǌǃå ÷ā˙ùùù˵˸ǃå ǑùùùƼ ˤɜ˲˯ùùùǃå èƓùùùǈ˦ɜǆ ǏùùùǄƵ ç̇ ˠ ùùù˴ǃå ÿå˗ùùùǀƼ Ǐùùùǃã ɏí˓ùùùǒ Ǒùùùƪ˗˹ǌǃå ÿáā Ü

 Ɨ ùù˴˯ɜ˸ǃå Ɨùù˸ ʿǃå æ˦Ǆùùƪá êî˦ùù˸ǈ Ɇùù˰ǆ Ɨùù˰ǒ˗˲ǃå êîƓùù˸˹ǃåEVM   ǑùùƼ Ɨùù ǃƓƶƼ êîƓùù˸˹ǃå ˙ùù˰ǂá
 ǑùùƼ ˤǌùùƪá Ɨ ùù˴˯ɜ˸ǃå Ɨùù˸ ʿǃå æ˦Ǆùùƪá ɖùù˻ˮˠƙ ÿáā ÜǊùùƼå̇ ˲ǈå ñƓùù ʾā ÷ā˙ùù˵˸ǃå ˃ ǃƓùùḧƙ Ɋ ùùư
 Ü÷ā˙ùù˵˸ǃå èƓ˟Ɠùù˵ǈ ˥ùǆ ɉƓùù˵ǈ ɆùùḪ ǏùǄƵ Ɨùùǀƽ˹˸ǃå ˃ ǃƓùùḧƙ ƗùƼ̇ ƶǆā ÷ā˙ùù˵˸ǃå ˃ ǃƓùùḧƙ Ɋ ùư

Ɠƪ ˤ˸˶˸ǃå ˔ƪ˦˲˸ǃå þƓˢ˹ǃå ÿáā.÷ā˙˵˸ǃå ˃ ǃƓḧƙā Ɋ ư çïåíã ǑƼ ˗Ƶ 
ƕøø ƟƑ˭ƻ˶ǁä çƑøø˶ǂḥǁä ÷ā˙ùù˵ǆ ÜƗ ùù˴˯ɜ˸ǃå Ɨùù˸ ʿǃå ÜǑùùƪ˗˹ǌǃå Ɋ ùùˠ˳˯ǃå ÜƗ ùùƪ˗˹ǌǃå ˔˻ǃƓùùƪǕå :
÷ā˙˵˸ǃå çïåíã Ü˗˻˻˵˯ǃå. 

mailto:m_hkoma2017@yahoo.com
mailto:m_hkoma2017@yahoo.com
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1- ƕǄ˕ƾǄ 
 ƗƽǄ˯˳˸ǃå ƓǌǆƓ˱ơƋȺ Ɨ ƪ˗˹ǌǃå ˗˻˻˵˯ǃå ƴɂïƓ˵ǆ ˘˻ƽ˹ƙ ǑƼ Ɨ ǆƓ˹˯ǆ èåï˦ˠƙ Ɨ ǃƓ˲ǃå ç̇ ˯ƽǃå ˗ǌ˵ƙ
 Ɨ ʸƓ˸˯ƞǙåā Ɨ ǈƓ˴ǈǗå èƓƞƓ ˯ơǙå ǑƼ ç˗ǒ˗ƶǃå èåï˦ˠ˯Ǆǃ Ɨ˱ ˯ǈ ƗƵ˦˹˯˸ǃå ƓǌƙƓ ḧǄǆā
 ǑƼ Ɨ ƪ˗˹ǌǃå ƴɂïƓ˵˸ǃå çïåíã èåāíáā ˔˻ǃƓƪá ǏǄƵ íƓ˸˯ƵǙå ˔ƶǄɂā .Ɨ ƪƓ ˴ǃåā ƗȻíƓ˶˯ƿǙåā

Ɠ˵ǆ ˘˻ƽ˹ƙ :Ɇ˰ǆ ç̠ǒ̠Ƶ èƓǆ̠Ƥā ̠Ƒå˦Ƽ ˥ǆ Ǌǀǀ˲ƙ Ɠ˸ǃ ĄƓ˸ǌǆ Ąåïāí Ɨƪ̠ǌ˹ǃå ̠˻˻˵˯ǃå ƴɂï
 ç̇ ˠ ˴Ǆǃ èƓ Ǆ˸ƶǃåā ÜèƓ ˹ǀ˯ǃåā èƓ ǃǔǃ èƓƽƮå˦˸ǃå ɖ˻ˮˠƙ  Ɇˮƪā ÜƗ ˹ǆ̊ ǃå ç̇ ˯ƽǃƓȺ þå̊ ˯ǃǙå
 ÷ā˙˵˸ǃå ˕ƿā ˝ Ǆǀƙā ƗƽǄḧƙ ˥ǆ ɆǄǀƙ ˗ƿ Ǒ˯ǃå ˙˟Ɠ˳˸ǃåā Ü˙˻˻ƺ˯ǃå ˙ǆåāá èåï˦ˠƙ ǏǄƵ

èƓ˹˻˴˲ƙ éå˗ơã ǑƼ Ɨ˸ǋƓ˴˸ǃå ]Ɨ ˲Ɂ̇ ǃå ǑƼ1 .[ 
ñïƓ˸ƙ ƗƵ˦˸˱ǆ ˗˻˻˵˯ǃå ƗƵƓ˹Ʈ ˥ǆ ÜƗ ƪ˗˹ǌǃå ƴɂïƓ˵˸ǃå çïåíã ˔˻ǃƓƪá ˥ǆ Ɠǌ˹˸ư  æ˦Ǆƪá

Ü÷ā˙˵˸ǃå ˃ ǃƓḧƙ çïåíã ǑƼ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå ǑǃƓ˯ǃƓɁā ÿƎƼ ÷ā˙˵˸ǃå êƓ˯˲Ȼ Ǐǃã Ɨˠ˵ǈá 
þƓǌǆā ƗƵ˦˹˯ǆ çí˗ƶ˯ǆā ̠ƿ Ɇ˶ƙ Ɠǌ˷ƶȺ ÜþƓǌ˸ǃå úǙà Ǐǃã ˥ɜ˸Ȼ ǉĈßåíá  Ąåí̇ƽ˹ǆ ˙ƤǓåā 
˗˸˯ƶȻ ǉĈßåíá ǏǄƵ ǉ̇ ˻ƹ ˥ǆ ÜƗˠ˵ǈǕå Ɨ Ǆ˸Ƶ êƓ˯˲ƙā ˘˻ƽ˹˯ǃå Ǐǃã ƗƵ˦˸˱ǆ Üíïå˦˸ǃå ˥ǆ 
˙ˢ˹ǃƓɁā ƗȻíā˗˲˸ǃ ˣǄƙ íïå˦˸ǃå Ɠǆā Ǌ Ǆˠ˯ƙ ˥ǆ ƗƽǄḧ˯Ǆǃ ɖ˻ƿí æƓ˴ơ Ü˕ƿ˦ǃåā ˔ˮ˴Ɂā í˦ƞā 

ƗƮƓ˳ǃå í˦˻ǀǃå þå˗˳˯ƪǚǃ ˔Ǆˠ˯ǒ ˙ǆǕå þå˗˳˯ƪå ƗƮƓƤā Ɨ ˸Ǆƶǃå ˔˻ǃƓƪǕå ˔˻ǃƓƪá 
é˦˲Ⱥ ÜèƓ Ǆ˸ƶǃå ǑƼ  ˝ ˶˳ƙíïå˦˸ǃå çíƓƵɀā Ɠǌ˶ ˶˳ƙ Ɇ˰ǆǕå þå˗˳˯ƪǙå ÿƓ˸˷ǃ 
˥˻˴˲ƙā èƓ Ǆ˸Ƶ ßåíǕå Ɇ˻Ǆǀ˯ƕ ˕ƿā ˘˻ƽ˹ƙ ǑǃƓ˯ǃƓɁā ÷ā˙˵˸ǃå ]ƗƽǄḧ˯ǃå2.[ 
 

2- ƕɀ˗ˠ˷ǁä ƕƴƜä̠ ˶ǁä 
˕˹˹˳˭ǁä ƲɀîƑ˳Ǆ ̟˹ƻ˷Ɨ Ǐƺ ƕƨ̞ Ǌ˷ǁä ˒ ǁ˹ƑƨǓä :ăǗĀà 

 ú˗ǌƕ Ɠǌ˷ƶȺ ýāƓ˹ƙ ˤ˯˻ƪā ÜƗ ƪ˗˹ǌǃå ƴɂïƓ˵˸ǃå ǑƼ þ˗˳˯˴ƙ èƓǀ ˮˠ˯ǃå ˥ǆ ˗ǒ˗ƶǃå ˗ƞ˦ƙ
 Ǒ˯ǃå èƓǀ ˮˠ˯ǃå ǉ˘ǋ ˥ǆā .ƴɂïƓ˵˸ǃå çïåíã ǑƼ Ǒƪ˗˹ǌǃå Ɋ ˠ˳˯ǃå Ɨ ǃƓƶƼ ǏǄƵ ú̇ ƶ˯ǃå
 Ɨƶƞå̇ ǆā ˤ ˻ǀƙ æ˦Ǆƪáā Ü˕ǈƓƞ æ˦Ǆƪáā ÜǑɜ ˵ǃå Ɇ˻Ǆ˲˯ǃå æ˦Ǆƪá Ǒǋ Ɠǌơ̇ Ƭ ˤ˯˻ƪ

ʼ ÜƗ˸ ʿǃå Ɨƪ˗˹ǋ æ˦Ǆƪáā ÜƴɂïƓ˵˸ǃå Ɨƪåïíā Ɇ˻˶ƽ˯ǃåā ë̇ ˵ǃƓȺ Ɨƪåï˗ǃå ǉ˘ǋ ˚Ḫ̇ ˯˯ƪ Ɠ˸
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 ßåíǕå ʕ ǀ˻˯ǃ Ɨ˴ ɜ˯˸ǃå Ɨ˸ ǃʿå æ˦Ǆƪá þå̠˳ ƪ˯ƓȺ ĄƓǄƶƼ ç̆ƽ˹˸ǃå èƓƵā̇˵ ǃ˸å ̠ơá ƗǃƓơ
  .÷ā˙˵˸ǃå ˃ ǃƓḧƙ Ɋ ưā 

1.  ˓ǆƑƜ åˤǂƨàGHANT 
 Ɨǃā˗˱ǃå ˔˻ǃƓƪá Ɋ˴Ⱥáā þ˗ƿá ˥ǆ ˕ǈƓƞ Ɋˠ˳ǆ ˗ƶȻScheduling  Ɇ˻˸˲˯ǃåāLoading 

 ̞ǈƓƞ ɏ̇ǋ˹ Ɠǌǆ̠ƿ ̠ƿā .Ɨ˸Ǆƶǃå çƓ˲ǃå ǑƼ Ɨǆ̠˳ ˯˴˸ǃåĲ  Ɠǆā Ɨ ˸Ǆƶǃå ƗḪ̇ ˲ǃå íåāï ˗ơá
 .èƓ ʽ˵˯˴˸ǃåā ñïå˗˸ǃå Ɇ˰ǆ èƓǆ˗˳ǃå ˚ǂå̇ ǆ ǑƼā ƗƵƓ˹˶ǃå ǑƼ ÿǓå Ǐ˯ơ þ˗˳˯˴ƙ ˕ǃåð
 ƗƶȺƓ˯˯˸ǃå èƓ Ǆ˸ƶǃå ˞ƶȺ ðƓ˱ǈã Ɨǃā˗ƞā Ɋ ˠ˳ƙ ǊȺ ˥ɜ˸Ȼ ǑǈƓ ƕ ˙ɂ˦˶ƙ ˥Ƶ çïƓ ʸ ˦ǋā

Ɠ˯ǈã ˚Ḫ̇ ǆ ǏǄƵ ˣǃî ÿƓḪ ßå˦ƪ ˥ɜ˸Ȼ  Ɠ˸Ḫ .ƗƽǄ˯˳ǆ Ɨ ƞƓ˯ǈã ˚ǂå̇ ǆ ç˗Ƶ þá ˗ơåā Ǒƞ
 ɖƕƓˠƙ Ɏ˗ǆ ƗƼ̇ ƶǆā ÜƗ Ǆ˸Ƶ Ɇḧǃ ˤ˯ǒ ɏ˘ǃå ßåíǕå ƴ ˯˯ǃ çåíƋḪ ˕ǈƓƞ Ɋˠ˳ǆ þå˗˳˯ƪå
 Ɨ ƕƓƿ̇ ǃå ˔˻ǃƓƪǕå ˥ǆ ˕ǈƓƞ Ɋˠ˳ǆ ˗ƶɂā .ƗƵ˦ư˦˸ǃå ýāå˗˱ǃå ƴǆ ǑǄƶƽǃå Ɇ˻ƺ˵˯ǃå

 þƓƵ ˘˹ǆ Ɠǌǆå˗˳˯ƪå ÷ƓƬ Ǒ˯ǃå ƗȻ˗˻Ǆǀ˯ǃåā Ɨ ʽƮ˦ǃå1900]5 ï Ɇɜ˵ǃåā .[) ˤƿ1 ( Ơư˦ǒ
˔ǈƓƞ æ˦Ǆƪá ˤƪï Ɨǀɂ̇ ˟ 

 
 
 
 
 

 
 Ʉɚƪ1:  ˔ǈƓƞ æ˦Ǆƪá ˤƪï Ɨǀɂ̇ ˟ Ơư˦ǒ êî˦˸ǈGHANT 

2. Ǐɚ ˳ǁä Ʉ˹ǂ˰˭ǁä åˤǂƨàNetwork Analysis    
˗ƶȻ Ǒɜ ˵ǃå Ɇ˻Ǆ˲˯ǃå æ˦Ǆƪá Ɏ˗ơã Ɨ˰ǒ˗˲ǃå ˔˻ǃƓƪǕå  ĄƓˮ˴ ǈ ǑƼ çïåíã Ǒ˯ǃåā ÜƴɂïƓ˵˸ǃå 

è̇ ǌˡ èƓƞƓ˲ǃ Ɨ˱ ˯ǈ è̊ ˱Ƶ ˥Ƶ Ɠǌ˯˻ˮǄƙ Ɨǀɂ̇ ˠǃå Ǒ˯ǃå ÜƓǌ˯ǀ ƪ ˝˳ǈā ˙Ḫ˘ǃƓȺ Ɨǀɂ̇ ˟ 
 ˕ǈƓƞGHANTˣǃ˘ǃ . è̇ ǌˡ ǑƼ ƗȻƓǌǈ èƓ˹˻˴˸˳ǃå ƗƵ˦˸˱ǆ ˥ǆ ˔˻ǃƓƪá èƓɜ Ƭ 
ýƓ˸ƵǕå Ɠ˸ǌ˸ǋáā  ǑɁ˦ǄƪáCPM/PERTú˗ǌɂā Ü Ɇǂ ˥ǆ ˥˻Ɂ˦ǄƪǕå Ǐǃã ˤȻ˗ǀƙ ɆƤ˗ǆ 
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ǑǈƓ ƕ Ɨǃā˗˱ǃ Ɋ ˠ˳ƙā ÜƴɂïƓ˵˸ǃå ˗ƵƓ˴Ȼ ˗ƵƓ˴Ȼ ˙ǒ˗ǆ ÷ā˙˵˸ǃå ˙ǒ˗ǆ ǑƼ ï˦˶ƙ Ɨ˹ǆðǕå 
Ɨǆðǚǃå ˕ƿ˦ǃåā ƴƿ˦˯˸ǃå ƓǋðƓ˱ǈǗ ˗ǒ˗˲ƙā èƓƿǚƶǃå Ɨ ˹ƽǃå ÜƓǌ˹˻ƕ ˙ǒ˗ǀƙ ǑǃƓ˯ǃƓɁā ˕ƿ˦ǃå 
ƴƿ˦˯˸ǃå ßƓǌ˯ǈǚǃ ˥ǆ ˣǃ˘Ḫ Ü÷ā˙˵˸ǃå ÿƎƼ Ɇǂ Ɠ˸ǌ˹ǆ ˥ɜ˸Ȼ ˥ǆ ƗƶȺƓ˯ǆ þ˗ǀƙ ˘˻ƽ˹˯ǃå ǑƼ 

ú̇ ƶ˯Ǆǃ Ɨ˹ǆðǕå ǏǄƵ ˙˻ƪ ßåíǕå Ʉ˵ḧǃåā ˥Ƶ èƓƼå̇ ˲ǈǙå îƓ˳ƙåā èåßå̇ ƞǗå Ɨǆðǚǃå 
ÿƓ˸˷ǃ ˥˴ơ ˙˻ƪ Ɠ˸Ḫ .ßåíǕå ˗ƿā ˙ǌˡ æ˦Ǆƪá ˙Ƥà ˦ǋ  æ˦ǄƪáGERT˦ǋā Ü êî˦˸ǈ 
ý˗ƶǆ ˥ǆ ˥˻Ɂ˦ǄƪǕå  ˥˻ǀȺƓ˴ǃåCPM/PERT]3.[ 
 Ɠǆá çïåíã ÷ā˙˵˸ǃå ǑǌƼ çïåíǗå Ɨǃā˓˴˸ǃå ˥Ƶ Ɨ Ǆ˸Ƶ ÜɊ ˠ˳˯ǃå ˘˻ƽ˹˯ǃå ç̇ ˠ ˴ǃåā ǏǄƵ 

Ü˥˻ǄǆƓƶǃå) íïå˦˸ǃå  (íå˦ ˸ǃå Üèå˗ƶ˸ǃå Ɨǌƞå˦˸ǃ ƗƽǄḧǃå èƓ˟˦ƺưā ˕ƿā ˘˻ƽ˹ƙ Ü÷ā˙˵˸ǃå 
Ɠ˸ǂ  ÿā̇Ƥà ƓǌƼ̇Ƶ  ƓǌǈƋȺçïåíǗå Ɨǃā˓˴˸ǃå ˥Ƶ ƗƪïƓ˸ǆ ƴ ˸ƞ Ɨˠ˵ǈǙå ƗɂïåíǗå ÿƓ˸˷ǃ 
ðƓ˱ǈå ÷ā˙˵˸ǃå ƗƽǄḧƙ ɆƿƋȺ ˥˸ưā í˗˲˸ǃå ˕ƿ˦ǃå ˥ǆ ýǚƤ Ɨ Ǆ˸Ƶ úå̇ ƬǙå ƗƶȺƓ˯˸ǃåā 

˥ǆ .ƗǃƓƶƽǃå ˥ǒ˘ǋ çïåíǗ ˥˻ƽɂ̇ ƶ˯ǃå ˤǌƽǈ ˣǃ˘ǃ .÷ā˙˵˸ǃå ÿá ǏǄƵ þå˗˳˯ƪå  çïåíǗå 
˔˻ǃƓƪǕå Ɨ ˸Ǆƶǃå ƗƮƓƤā ˔˻ǃƓƪá é˦˲Ⱥ ǑƼ èƓ Ǆ˸ƶǃå Ɨǃāå̊ ǆ Ɨ Ǆ˸Ƶ Ɋ ˠ˳˯ǃå Ɨǃā˗ƞā 

ƗƶȺƓ˯ǆā ƴɂïƓ˵˸ǃå ˘˻ƽ˹˯ǃå úå̇ ƬǗåā ýƓƶƽǃå ç̇ ˠ ˴Ǆǃ íïå˦˸ǃå ǏǄƵ ƗơƓ˯˸ǃå ƗǄƕƓǀǆā ˣǄƙ 
èƓƞƓ ˯ơǙå ɆƿƋȺ Ɨǌƞå˦ǆā ˃ ǃƓḧ˯ǃå èƓ˟˦ƺ˷ǃå Ǒ˯ǃå ô̇ ƶ˯ƙ Ɠǌǃ çïåíǗå ǑƼ ýƓ˱ǆ ˘˻ƽ˹ƙ 
÷ā˙˵˸ǃå ˥ǆ èå̇ ˻ƺ˯ǆ èƓ ʿƵā Ʉǀƙ þƓǆá ƓǀƑƓƵ Ɨ Ǆ˸Ƶ ˘˻ƽ˹˯ǃå ǑƼ ˕ƿ˦ǃå ]í˗˲˸ǃå4 .[

) Ɇɜ˵ǃå ˥˻ˮɂā2 ǑƼ Ǒǌ˯˹ǒ ƴɂïƓ˵˸ǃå ˗ơǕ Ɋ ˴Ⱥ Ɋˠ˳ǆ (32 .÷˦ ˮƪá 
    
 
 
 
 
 

 
 Ʉɚƪ2: ˗˻˻˵˯ǃå ƴɂïƓ˵ǆ ˗ơǕ Ɋˠ˳ǆ 
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3.  é̠ ˰ǁä îƑ˲˶ǁä åˤǂƨàCPM 
˗ƶƙ  çåíá ê̇ ˲ǃå ïƓ˴˸ǃå Ɨǀɂ̇ ˟ Ɋ ˠ˳˯ǃ ˘˻ƽ˹ƙā Ɨ ʾå̇ ǆā èƓƵā˙˵˸ǃå Ɨ˸˳˷ǃå Üç˗ǀƶ˸ǃåā 

þå˗˳˯ƪƓȺ ɆǆƓƵ Ǒ˹ǆð ˗ơåā ɉƓ˵ǈ Ɇḧǃ þ˦ǀƙā ÜɊǀƼ ǏǄƵ ñƓƪá ˗ǒ˗˲ƙ ƗƵ˦˸˱ǆ Ɨˠ˵ǈǕå 
Ǒ˯ǃå ˔˱Ȼ ÿá Ǐˠƶƙ  ĄƓǆƓ˸˯ǋå  ĄƓƮƓƤ Ɋ ˠ˳˯ǃå ǑƼ Ü˘˻ƽ˹˯ǃåā ÿǕ ÷ā˙˵˸ǃå ýƓ˸ǂã ǑƼ ˕ƿā 
í˗˲ǆ ˃ ǃƓḧ˯Ɂā Üçí˗˲ǆ ˗˸˯ƶȻ Ǐǃã Ɨƞïí ç̇ ˻ˮǂ ǏǄƵ Ɨˠ˵ǈǕå Ɨƶƿå˦ǃå ǏǄƵ ïƓ˴˸ǃå 
]ê̇ ˲ǃå5.[ ˦ǋ ê̇ ˲ǃå ïƓ˴˸ǃƓȺ ˗˶ǀɂā ý˦˟á ïƓ˴ǆ ýǚƤ āá ÜƗɜ ˵ǃå Ǌǈá ïƓ˴˸ǃå ɏ˘ǃå 
 û̇ƺ˯˴Ȼ Ǐ˶ƿá ˕ƿā ðƓ˱ǈǗ ÷ā˙˵˸ǃå ˥ǆ ƗȻå˗ˮǃå é˗ơ Ǐǃã é˗ơ  .ƗȻƓǌ˹ǃå 
˙ǌˡ å˘ǋ æ˦ǄƪǕå ǑƼ  þƓƵ1957  ñ˗˹ǌ˸ǃå Ɇˮƿ ˥ǆ þJ.E. Keely  ƗḪ̇ Ƭ ǑƼ

EmingtonĲRand  ñ˗˹ǌ˸ǃåāM.R. Walker  ƗḪ̇ Ƭ ǑƼDupont ˣǃîā ô̇ ƺǃ 
Ɨǃā˗ƞ èƓ Ǆ˸Ƶ ˔ˮ˴Ⱥ èƓƽƿ˦˯ǃå ƗǈƓ ˶ǃå ǑƼ ƴ˹˶ǆ íå˦˸ǃå á˗Ɂā .Ɨ ƑƓ ˸ ḧǃå þå˗˳˯ƪå 

˥˻Ɂ˦ǄƪǕå è̇ ˻ƕ ïƓ˴˸ǃåā ê̇ ˲ǃå ˥ǆ Ɇˮƿ ƗḪ̇ Ƭ èåïƓ ˴Ǆǃ  íï˦Ƽ ýå̇ ˹ƞā ðï˦ƙ˦ǆ ɆɁā 
ÜèƓǈ˦ƽǄ˯Ǆǃ Ɠ˸ǂ þ˗˳˯ƪå æ˦Ǆƪá ïƓ˴˸ǃå ê̇ ˲ǃå  þƓƵ1973 ˥ǆ þ Ɇˮƿ Ɨ˲Ǆ˴˸ǃå èå˦ǀǃå 
Ɨɂ̇ ˶˸ǃå ǑƼ ï˦ˮƵ çƓ˹ƿ ˛ɂ˦˴ǃå þ˗˳˯ƪåā ýāǕ ç̇ ǆ ǑƼ ûå̇ ƶǃå  þƓƵ1975 ǑƼ þ ßƓ˹ƕ 
˗ƪ ]˥ɂ̇ ˸ơ6.[ 

ô̇ ƺǃå ÿã Ǒ˴ Ƒ̇ ǃå ˥ǆ å˘ǋ æ˦ǄƪǕå ˗ǂƋ˯ǃå þƓ˯ǃå ˥ǆ ˕ƿā ðƓ˱ǈǗå ɏá Ǌǈå æ˦Ǆƪá 
 ɏ̇ǒ̠ǀƙDeterministic  æ˦Ǆƪá ˛ɜƶȺPERTîã Ý ô̇ ˯ƽȻ æ˦Ǆƪá ïƓ˴˸ǃå ê̇ ˲ǃå ÿá 
˕ƿ˦ǃå ßåíá ƴƿ˦˯˸ǃå èƓ Ǆ˸ƶǃå ƗƽǄ˯˳˸ǃå þƓ˸ƙǗ úā˙ƶǆ ÷ā˙˵˸ǃå Ɨƿǚƶǃåā ˥˻ƕ íïå˦˸ǃå 

Ɨǆ˗˳˯˴˸ǃå æ˦Ǆˠ˸ǃ ˕ƿ˦ǃåā ßåíǕ èƓ Ǆ˸ƶǃå ƗƽǄ˯˳˸ǃå ƗƼā˙ƶǆ .ĄƓ˷Ȼá 
4.  çƑƳĀ˗˳˶ǁä ˢ ˹ƾƗĀ ƕƴƜä̠ Ǆ åˤǂƨàPERT 

 êƓ˯ǈã ÷ā˙˵ǆ Ɋ ˠ˳ƙ Ɠǌƕ ˤ˯ǒ Ɨǀɂ̇ ˟ ˤ ˸˶ƙ ˦ǋ æ˦ǄƪǕå å˘ǋ ˥ǆ ñƓƪǕå ú˗ǌǃå ÿƓǂ
 ìāïƓ˶ǃåPolaris  ÷ā˙˵˸ǃå ðƓ˱ǈã ˤ˯ǒ Ǐ˯ơ ˘˻ƽ˹˯ǃå ǏǄƵ ƗȺƓƿ̇ ǃå þƓɜơã ˥ǆ ˥ɜ˸Ȼ Ɇɜ˵Ⱥ

 æ˦Ǆƪá ÿá ɖ˻ˮˠ˯ǃå ƝƑƓ˯ǈ ˕˲ưāáā .í˗˲˸ǃå ǉ˗Ƶ˦ǆ ǑƼProject Evaluation and 
Review Technique (PERT)  ç̇ ˯Ƽ ˞ ʽ˳ƙ Ǐǃã Ɏíá ˗ƿ Ü÷ā˙˵˸ǃå å˘ǋ ǑƼ

 å̆ǋ ðƓ˱ǈã ʕƙā Ü(˥˻ǄǆƓḪ ˥ ǆ˻ƓƵ Ǒǃå˦˲Ⱥ) ˥ ƪ˻̠ǌ˹˸ǃå Ɨɣƪå˦ƕ ĄǚƮá çï̠ǀ˸ǃå ÷ā̇˵ ǃ˸å
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.èå˦˹ƪ ˕ƪ ˦ǋ ǉðƓ˱ǈǗ ǑƑ˗ˮ˸ǃå ˙ǒ˗ǀ˯ǃå ÿƓḪ ÿá ˗ƶȺ èå˦˹ƪ ƗƶɁïá ǑƼ ÷ā˙˵˸ǃå  Ąå̇sǈā
 ǑƼ ˙˻ˮḧǃå ëƓ˱˹Ǆǃ èƓƵā˙˵˸ǃå ˥ǆ ˙˻˰Ḫ ǑƼ Ǌ˯˻Ʈ ÷åî ˗ǀƼ Üæ˦ǄƪǕå å˘ǋ þå˗˳˯ƪå

 æ˦Ǆƪá ÿá Ǐ˯ơ Ɨɂ̇ ɜ˴ƶǃåā Ɨ ǈ˗˸ǃåPERT  ƴ ˸ƞ Ɇˮƿ ˥ǆ þå˗˳˯ƪǙå ƴƑƓƬ Ơ Ʈá ˗ƿ
]Ɨɜɂ̇ǆǕå ÷ƓƼ̠ǃå çïåðā ƴǆ ÿ˦ǄǆƓƶ˯ǒ ˥ǒ̆ǃå ˥˻ǃāƓǀ˸ǃå7[. 

5.  ƕ˶ ʽǁä ƕƨ˕˷ǉ åˤǂƨàValue Engineering (VE) 
 ÿã ˙ǋ˦ƞ Ɨƪ˗˹ǋ æ˦Ǆƪá  Ɨ˸ ʿǃå(VE) ï˦Ǆˮ˯ǒ ǑƼ Ɨƪåïí Ɇ˻Ǆ˲ƙā ˝˲Ƽā Ɇǂ  ÿ˦ɜǆ  ˥ǆ

èƓǈ˦ɜǆ ÜƗǆ˗˳ǃå ɆḪā ƗǄơ̇ ǆ ˥ǆ Ɇơå̇ ǆ ÜǊƞƓ˯ǈã ˣǃîā ˗ǒ˗˲˯ǃ Ɏ˗ǆ Ɨ ǈƓɜǆã ɖ˻ǀ˲ƙ 
Ǒǀ ʿơ ˞ƽƤ ǑǃƓ˸ƞǗ ˃ ǃƓḧƙ ]Ɨǆ˗˳ǃå8Ɨƪ˗˹ǋ ɖˮˠƙā .[ ƓǌǄ˰ǆ Ɨ˸ ʿǃå Ɇ˰ǆ ƗƽǄḧ˯ǃå 
 ƗƼ˗ǌ˯˴˸ǃåTarget Costing (TC) ƗǄơ̇ ǆ ǑƼ ˤ ˸˶ƙ ÜƗǆ˗˳ǃå ÿɀā þ˦ǌƽ˸ǃå Ǒ˴ Ƒ̇ ǃå 
ƗƽǄḧ˯Ǆǃ ǑƼ  ɆƤ˗ǆ(VE) ƗƽǄḧ˯ǃå ˦ǋ Ɨ˸˸˶˸ǃå ˤǃ Ǒ˯ǃå é˗˲ƙ Ü˗ƶȺ Ɠǌ˹ḧǃā é˗˲˯ƪ ǑƼ 

ÜɆˮǀ˯˴˸ǃå åĄßƓ˹ƕ ǏǄƵ ïå̇ ǀǃå ɏ˘ǃå ʕƙ ǉîƓ˳ƙå ˤ ˸˶˯ǃƓȺ .ïƓ ˯ƤǙå Ɇ˲ǆ 
˥ɜ˸ɂā ùùǃ  Ɨƪ˗˹ǋ  Ɨ˸ ʿǃå(VE) ɖ˻ǀ˲ƙ ƗƽǄḧ˯ǃå  ƗƼ˗ǌ˯˴˸ǃå(TC) ]˥˻˯ǀɂ̇ ˠȺ31:[ 

˗ǒ˗˲ƙ  :ǏǃāǕå Ɨǀɂ̇ ˠǃå èƓ˹˻˴˲˯ǃå ˯ǃåǑ ˥ɜ˸Ȼ ƓǌǃƓƤíã ǏǄƵ ˤ ˸˶ƙ ˙ɂ˦ˠƙā ÜƝ˯˹˸ǃå 
˞ƽƤ ÜƝ˯˹˸ǃå ƗƽǄḧƙ ƴ ˹˶˯ǃåā  ÿā̠ƕ Ɨ ˲˷˯ǃå ǊƽƑƓˡ˦ƕ ǊƙƓƽƮå˦ǆā .Ɨ ƪƓƪǕå 

íƓƶ ˯ƪå :Ɨ ǈƓ˰ǃå Ɨǀɂ̇ ˠǃå ɄƑƓˡ˦ǃå ˙˻ƹ Ɨɂïā˙˷ǃå Ǒ˯ǃå ˗ɂ̊ ƙ ˥ǆ ƗƽǄḧƙ Ɨƞïíā ˗˻ǀƶƙ 
.Ɲ˯˹˸ǃå 
Ɠ˸ǂ ˖˲ ƙ Ɨƪ˗˹ǋ  Ɨ˸ ʿǃå(VE) ǑƼ ˞ƽƤ ˗˲ǃåā ˥ǆ Ɨˠ˵ǈǕå Ǒ˯ǃå Ǚ ˃ ˷ƙ Ɨ˸ ʾ 
Ɲ˯˹˸Ǆǃ ÜƗǆ˗˳ǃå āá ˥ǆā ʕƛ ˃ ǃƓḧ˯ǃå Ǒ˯ǃå Ǚ ˃ ˷ƙ ÜƗ˸ ʾ ˣǃîā ˞ƽ˳Ⱥ èƓ ˮ˴ǆ ƗƽǄḧ˯ǃå 
Ɨˠ˵ǈǖǃ Ǒ˯ǃå ˃ ˷ƙ Ǚ ˚Ḫ̇ ƙā .Ɨ˸ ʾ Ɨƪ˗˹ǋ  ĄƓ˷Ȼá  Ɨ˸ ǃʿå ǏǄƵ ɖ˻ǀ˲ƙ çßƓƽǂ ˙ˮǂá ǑƼ 
Ɨˠ˵ǈǕå Ǒ˯ǃå ÜƗ˸ ʾ ˃ ˷ƙ ô̇ ƺǃ ˞ƽƤ Ɠǌ˯ƽǄḧƙ 
6.  ƕ ˲˭ɚ˶ǁä ƕ˶ ʽǁä åˤǂƨàEarned Value Method (EVM)  
 ˤƙ èƓƵā˙˵˸ǃå ˤ ˻ǀƙā Ɨƶƞå̇ ǆ æ˦Ǆƪá ˥ǆ ɆḪ ˥Ƶ Ɨ˭ƬƓ˹ǃå Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå ɆƤ˗ǆ ˙ɂ˦ˠƙ

) ƗƽǄḧ˯ǃåāPERT/Cost) ƗƽǄḧ˯ǃå Ɨǃā˗ƞ ǏǄƵ ç̇ ˠ ˴ǃå þƓˢǈ ïƓ ʹǆā (CSCS (Cost 
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schedule control system criteria  þƓƵ ǑƼ Ɨ ɜɂ̇ ǆǕå ç˗˲˯˸ǃå èƓȻǙ˦ ǃå ǑƼ
1967 ]ƗƽǄḧ˯ǃåā ˥ǆ̊ ǃå ɆǆƓḧƙ ô̇ ƺǃ9[. 
þ˗˳˯˴Ȼ  Ɋˠ˳˸ǃå Ɇ˸ƶǃå ˤ˱ơ ƗǈïƓǀ˸Ⱥ Ü˚˱˹˸ǃå ÷ā˙˵˸ǃå ßåíá ˤ ˻ǀƙā ñƓ ʿǃ æ˦ǄƪǕå å˘ǋ

 ǏǄƵā .Ơ ˲˶ǃå ïƓ˴˸ǃå ǏǄƵ ÷ā˙˵˸ǃå ÿƓḪ åîã Ɠ˸ ʼ ˗ǒ˗˲ƙ ú˗ǌƕ ÜǑǄƶƽǃå ˚˱˹˸ǃå ƴǆ Ǌǃ
 ˥ǆ ÿƎƼ Üæ˦ƪƓ˲ǃå þå̠˳ ƪ˯ƓȺ  ĄçíƓƵ Ɠǋâå̇ƞã ʕ˯ǒ Ɨ˴ ɜ˯˸ǃå Ɨ˸ ǃʿå èƓȺƓ˴ơ ÿá ˥ǆ ʕƹ̇ǃå

Ɠ˴ơ Ɨ Ǆ˸Ƶ ɆḪ ˛ƪá ƗƼ̇ ƶǆ ˤǌ˸ǃå .Ǌ ˹ƶƙ Ɠǆ ˤǌƼā Ɨ ƕ 
]Ɨ ǃƓ˯ǃå éǚ˰ǃå ˤ ʿǃå ˗ǒ˗˲ƙ Ǒǋ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå Ɇ˻Ǆ˲ƙ ǑƼ ǏǃāǕå ç˦ ˠ˳ǃåā10:[ 

Á  Ɨˠ˳ǃå ɖƼā Ɨ˸ ʿǃåPlanned value: 
 ˤ˱ơ ˗ǒ˗˲ƙ ˤ˯ɂā .çí˗˲ǆ Ɨ ˹ǆð ç̇ ˯Ƽ ýǚƤ ǊȺ þƓ ʿǃå íå̇ ˸ǃå Ɇ˸ƶǄǃ Ɨˠˠ˳˸ǃå ƗƽǄḧǃå Ǒǋā
 .Ɨ ˹ǆð ç̇ ˯Ƽ ǑƼ ƓǌǃƓ˸ǂã íå̇ ˸ǃå Ɨˠ˵ǈǕå ƗƽǄḪ èå̇ ǒ˗ǀƙ ƴ˸ƞ ýǚƤ ˥ǆ Ɨˠˠ˳˸ǃå Ɨ˸ ʿǃå

 Ɇ˸ƶǃå ƗƽǄḧƙ Ɨǈðå˦ǆ ýā̠˱ Ⱥ ĄƓ˷Ȼá ƗƽǄḧǃå ǉ̆ǋ ǏƵ̠ƙāBudgeted Cost of Work 
Scheduled (BCWS). 

Á  Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃåEarned value : 
 Ɨ˸ ǃʿ ñƓʿǆ Ǒǋā Üçí̠˲ǆ Ɨ˹ǆð ç̇˯Ƽ ǑƼ ĄƓǄƶƼ ̊˱˹˸ǃå Ɇ˸ƶǄǃ Ɨɣˠ˳ ǃ˸å ƗƽǄḧǃå Ǒǋā
 èå̇ǒ̠ǀƙ ƴ˸ƞ ýǚƤ ˥ǆ Ɨɣˠ˳ ǃ˸å Ɨ˸ ǃʿå ʕ˱ ơ ̠ǒ̠˲ƙ ʕ˯ɂā ÜĄǚƶƼ ̊˱˹˸ǃå Ɇ˸ƶǄǃ ïƓ˹ǒ̠ǃå
 Ɠ˷Ȼá ƗƽǄḧǃå ǉ̆ǋ ǏƵ̠ƙā Üçí̠˲ǆ Ɨ˹ǆð ç̇˯Ƽ ǑƼ ĄǚƶƼ Ɠǌ˹ǆ ßƓǌ˯ǈǙå ʕƙ Ǒ˯ǃå Ɨɣ ǈ˵Ǖå ƗƽǄǂ

˸ƵǕå Ɨǈðå˦ǆ ýā˗˱Ⱥ ç̊ ˱˹˸ǃå ýƓBudgeted Cost of Work 
Performed(BCWP). 

Á  Ɨ Ǆƶƽǃå ƗƽǄḧǃåActual Cost : 
 ǉ˘ǋ ˗ǒ˗˲ƙ ˤ˯ɂā Üí˗˲ǆ ˕ƿā ýǚƤ ǚƶƼ ˚˱ǈá ɏ˘ǃå Ɇ˸ƶǃå ˘˻ƽ˹ƙ ßƓǀǃ Ɨǀǀ˲˯˸ǃå ƗƽǄḧǃå Ǒǋ
 ÿá ˔˱ɂā Üçí˗˲ǆ Ɨ ˹ǆð ç̇ ˯Ƽ ǑƼ ç̊ ˱˹˸ǃå ýƓ˸ƵǕå ˥Ƶ Ɨ ƙ̇ ˯˸ǃå èƓǀƽ˹ǃå ƴ˸˱Ⱥ ƗƽǄḧǃå

ǄƵ ƗƽǄḧǃå ǉ˘ǋ Ɇ˸˯˵ƙ ƗƽǄḧǃå ǉ˘ǋ ǏƵ˗ƙā .ɊǀƼ Ɨǈðå˦˸ǃå ǑƼ Ɠǌƞåïíã ˤƙ Ǒ˯ǃå ɄǄḧǃå ÷å˦ǈá Ǐ
 ˚˱˹˸ǃå Ɇ˸ƶǄǃ Ɨ Ǆƶƽǃå ƗƽǄḧǃå Ɠ˷ȻáActual Cost of Work Performed(ACWP) 

[11]) ˤƿï Ɇɜ˵ǃåā .3 Ǒ˹˲˹ǆ ˦ǋā þ˗ǀ˯ǃå ñƓ ʾ Ơư˦ǒ ((Baseline)  Ɨ ˴ǈ æƓ˴˯ơǙ
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˸˴Ȼ Ɠǆ ˦ǋā ƗƽǄḧǃåā ˕ƿ˦ǃå ˥ǆ ɆḪ ǑƼ ÷ā˙˵˸ǃå ǑƼ þ˗ǀ˯ǃå Ǐ˹˲˹˸Ⱥ Ɠ˷Ȼå ǏS-  
Curve. 

 Ʉɚƪ3: ƗƽǄḧǃåā ˕ƿ˦ǃå ǑƼ ÷ā˙˵˸ǃå ǑƼ þ˗ǀ˯ǃå ñƓ ʾ 
 

) Ɇɜùù˵ǃå ˥ùùǆ Ɍùùơǚǒ3 æƓùù˴ơ ɖùùɂ̇ ˟ ˥ùùƵ ôïǕå ǏùùǄƵ ɏíƓùù˸ǃå þ˗ùùǀ˯ǃå ñƓùù ʿȺ þ˦ùùǀȻ Ǌùùǈá (
 Ɨ ùùù˴ Ƒ̇ ǃå èƓùùùˠ˲˸ǃå ðƓùùù˱ǈã Ǐùùùǃã ý˦ùùùƮ˦Ǆǃ ýā˘ùùùˮ˸ǃå ǑùùùǄƶƽǃå ˕ùùùƿ˦ǃå ɆùùùƕƓǀǆ Ɨùùù Ǆƶƽǃå ƗùùùƽǄḧ˯ǃå

(Base line) Ü æƓùù˴ơ ɖùùɂ̇ ˟ ˥ùùƵ Ǌùùǃ Ɋùùˠ˳˸ǃåā ô̇ ùù˯ƽ˸ǃå þ˗ùùǀ˯ǃå ƴùùǆ Ǌùù˯ǈïƓǀǆ ˤùùƛ ˥ùùǆā
 çï˗ùùǀ˸ǃå ƗùùƽǄḧǃå(Budgeted Cost)  ýā˗ùù˱˸ǃå ˕ùùƿ˦ǃå ɆùùƕƓǀǆ(Scheduled Time) 

 ðƓùùù˱ǈǙå èƓùùùˠ˲ǆ ˛ùùùƽǈ Ǐùùùǃã ý˦ùùùƮ˦ǄǃMilestone)(  Ɨùùù˸ ʿǃå ç̇ ùùùḧƼ ˙ɂ˦ùùùˠƙ ˤùùùƙ Ɠùùù˹ǋ ˥ùùùǆā
 Ɨ ˴˯ɜ˸ǃå(Earned Value)  

) ˤƿï Ɇɜ˵ǃå ˥ǆ4ɆḪ æƓ˴˲Ⱥ þ˦ǀǈ Ɠ˹ǈƎƼ ( ]ǑƙǓƓḪ ˤ ʿǃå12:[ 
Á  ˚˱˹˸ǃå Ɇ˸ƶǃå ƗƽǄḧƙBudgeted Cost Work Performed 

 BCWP = Actual Time × Budgeted Cost 
Á  Ɨˠ˳ǃå ɖƼā ƗƽǄḧ˯ǃåBudgeted Cost Work Scheduled  

BCWS = Scheduled Time × Budgeted Cost 
Á Ɨ Ǆƶƽǃå ƗƽǄḧ˯ǃå ˚˱˹˸ǃå Ɇ˸ƶǄǃ Actual Cost Work Performed 
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ACWP = Actual Time × Actual Cost  
 

 

 ɆɜƬ4Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå Ɋˠ˳ǆ : 
 

 ƗƽǄ˯˳ǆ Ɨ ƕƓ˴ơ èǙíƓƶǆ ǑƼ Ɠǌǆå˗˳˯ƪå ƗƵƓˠ˯ƪǙƓȺ Ơ ˶Ȼ Üˤ ʿǃå ǉ˘ǋ ˗ǒ˗˲ƙ ˤ˯ǒ Ɠ˸ǃƓơ
 Ǐǃã û̇ˠ˯ǃå Ɇˮƿā .Ǌǃ Ɋɣ ǆ˳ ˦ǋ Ɠ˸Ḫ ǉðƓ˱ǈã ʕƙ ̠ƿ Ɇ˸ƶǃå ÿƓḪ åîã Ɠ˸ ̓ƗƼ̇ƶ˸ǃ ̨ ǒƓǀ˸ǂ

 ð˦ǆ̇ ǃå ˞ƶȺ ˃ɂ̇ ƶƙ ˙ǆǕå ˔Ǆˠ˯ǒ ˛ ǒƓǀ˸ǃå ǉ˘ǋ Ɨ ƕƓ˴˲ǃå èǙíƓƶ˸ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå
]ǑǃƓ˯ǃƓǂ11:[ 
- Schedule Variance (SV) Ɨǃā˗˱ǃå ǑƼ úå̇ ˲ǈǙå Ǒǋā : 
- Cost Variance (CV) ƗƽǄḧ˯ǃå ǑƼ úå̇ ˲ǈǙå Ǒǋā :  
- Schedule Performance Index(SPI)  Ǒǋ : ýā˗˱ǃå ßåíá ˙Ƭ˓ǆ 
- Cost Performance Index(CPI)  Ǒǋ : ƗƽǄḧǃå ßåíá ˙Ƭ˓ǆ 
- Earned Value (EV)  Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå Ǒǋ : 
- Planned Value (PV)   Ɨˠˠ˳˸ǃå  Ɨ˸ ʿǃå Ǒǋ :  
- Actual Cost (AC)   Ɨ Ǆƶƽǃå  Ɨ˸ ʿǃå Ǒǋ :  
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 ˕˹˹˳˭ǁä ƲɀîƑ˳Ǆ  Þäìà ðƑ ʼ Ǐƺ ƕǄ˕˱˭˲˶ǁä ƕ ƓƑ˲˰ǁä çǗìƑƴ˶ǁä ó˗Ƴ Ǐǂǐ Ƒ˶ ʺĀ
:ƑǊƻ ǁƑḥƗ  Ɉ ƮĀ 

1.  üĀ˕˯ǁä ùä̠ ˰ǆäSchedule Variance : 
 ë̇ ˠȺ ǉ˗ǒ˗˲ƙ ˤ˯ǒ ˥˻ƕ û̇ƽǃå úå̇˲ǈǙå å̆ǋ ̨ ɂʿā .Ɨɣˠ˳ ǃ˸å Ɨ˸ ǃʿå ˥ǆ Ɨ˴ ɜ˯˸ǃå Ɨ˸ ǃʿå

 Ɇ˸ƶǃå ÿá Ǒ˹ƶƙ xǃî ˥Ƶ Ɨ˸ƞƓ˹ǃå ƗƕƓ˱ȻǗå ƝƑƓ˯˹ǃåā .ĄƓǄƶƼ ̇˱ ˹˸ǃå Ɇ˸ƶǃåā Ɋɣ˳˸ǃå Ɇ˸ƶǃå
 ÷ā˙˵˸ǃå ÿá Ɨ ˮǄ˴ǃå ƝƑƓ˯˹ǃå Ǒ˹ƶƙ Ɠ˸ ʼ ÜǊǃ Ɋˠ˳ǆ ˦ǋ Ɠǆ ǏǄƵ þ˗ǀ˯ǒ  ÷ā˙˵˸ǃå ǑƼ

:Ǌǃ ɊˠƤ Ɠ˸Ƶ ˙ƤƋ˯ǆ 
PVEVSV -= 

 
2.  ƕƻǂḥ˭ǁä ùä̠ ˰ǆäCost Variance : 

 úå̇ ˲ǈǙå å˘ǋ ˛ ʿɂā .Ɨ Ǆƶƽǃå ƗƽǄḧǃå ˥ǆ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå ë̇ ˠȺ ƗƽǄḧǃå úå̇ ˲ǈå ˗ǒ˗˲ƙ ˤ˯ǒ
 ƗƕƓ˱ȻǙå ƝƑƓ˯˹ǃå Ǒ˹ƶƙā .̊˱ ˹˸ǃå Ɇ˸ƶǄǃ ƗǄƶƽǃå ƗƽǄḧǃåā Ɨɣˠ˳ ǃ˸å ƗƽǄḧǃå ˥ ƕ˻ û̇ƽǃå

 Ɨǈðå˦˸ǃå ˥ǆ ɆƿƓȺ Ɇ˸ƶȻ ÷ā˙˵˸ǃå ÿá ˣǃî ˥Ƶ Ɨ˸ƞƓ˹ǃå ƝƑƓ˯˹ǃå ÿá ˥˻ơ ǑƼ Üçí˦Ʈ̇ ˸ǃå
:çí˦Ʈ̇ ˸ǃå Ɨǈðå˦˸ǃå ˥ǆ ǏǄƵƋȺ Ɇ˸ƶȻ ÷ā˙˵˸ǃå ÿá Ǒ˹ƶƙ Ɨ ˮǄ˴ǃå 

ACEVCV -= 
 Ɠǌǆå˗˳˯ƪå ˥ɜ˸Ȼ úå̇ ˲ǈǙå ˔˴ǈ āá èå̇ Ƭ˓ǆ ÿƎƼ ÜèƓȺƓ˴˲ǃå ǉ˘ǋ æƓ˴˯ơå ˤ˯ǒ Ɠ˸ǃƓơ
 ˥ɜ˸Ȼ Ɨ˸ ʾ èƓǆ˦Ǆƶǆ çßƓƽḧǃå èå̇ Ƭ˓ǆ þ˗ǀƙā .Ǌ˯˻ǄƵƓƼā ÷ā˙˵˸ǃå Ɇ˸Ƶ ƗǃƓơ ˤ ˻ǀ˯ǃ

:ĄƓ˸ǌƼ ĄƓƵ˦˻Ƭ èå̇Ƭ˓ ǃ˸å ̇˰ǂá Ɠǆá .÷ā̇˵ ǃ˸å ǏǄƵ ƗȺƓƿ̇Ǆǃ Ɠǌǆå̠˳ ƪ˯å 
3.   üĀ˕˯ǁä Þäìà ˗ƪˑǄSchedule Performance Index(SPI) : 

 Ɨ˸˴ǀȺ ˙Ƭ˓˸ǃå ˣǃî æƓ˴˯ơå ˥ɜ˸ɂā .ýā˗˱˸ǃå Ɇ˸ƶǃå Ǐǃã ˚˱˹˸ǃå Ɇ˸ƶǃå Ɨ ˴ǈ ˦ǋā
ƽḧǃ ñƓʾ ƗȺƓ˰˸Ⱥ Ɨ˴ ǃ˹å ǉ̆ǋ ̇ˮ˯ƶĈƙā .Ɨɣˠ˳ ǃ˸å Ɨ˸ ǃʿå ǏǄƵ Ɨ˴ ɜ˯˸ǃå Ɨ˸ ǃʿå .ýā˗˱ǃå çßƓ

) ˗ơå˦ǃå ˥ǆ Ɇƿá Ɨ˸ ʿǃå ˕ǈƓḪ åîɀā1 ˦ǋ Ɠ˸ǆ ɆƿƋȺ Ǐǌ˯ǈå ˗ƿ ÷ā˙˵˸ǃå ÿá Ǒ˹ƶȻ ˣǃî ÿƎƼ (
)˗ơå˦ǃå ˥ǆ ˙˰ǂá Ɨ˸ ʿǃå ˕ǈƓḪ åîã Ɠǆá .ýā˗˱ǃå ˥Ƶ ˙ƤƋ˯ǆ Ǌǈáā ÜǊǃ Ɋˠ˳ǆ1 å˘ǋ ÿƎƼ (

 ßåíǕå ˙Ƭ˓ǆ Ɇ˻Ǆ˲˯ƕ Üç˗Ƶ èå̇ ˸ǃā ÜþƓ ʿǃå ÿã .ýā˗˱ǃå ǏǄƵ þ˗ǀ˯ǆ ÷ā˙˵˸ǃå ÿá Ǐ˹ƶȻ
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ǚƤ ýā˗˱˸ǃå ƴǆ ƗǈïƓǀǆ ÷ā̇˵ ǃ˸å ßåíá Ɨ̔Ḫ Ǐǃã ̇Ƭ˓ǆ ƗȺƓ˰˸Ⱥ ÿ˦ɜƪ ÷ā̇˵ ǃ˸å ̇ƪ˻ ý
 ˓ˮ˹˯Ǆǃ ̇Ƭ˓ ǃ˸å å̆ǋ ˥ǆ çíƓƽ˯ƪǙå ĄƓ˷Ȼá ˥ɜ˸Ȼ ǊǈƎƼ Üxǃî ǏǄƵ ĄçāǚƵ .÷ā̇˵ ǃ˸å ƗɣƤ

]÷ā˙˵˸ǃå ˥ǆ ßƓǌ˯ǈǙå ˗Ƶ˦˸Ⱥ4.[ 

PV

EV
SPI=

 
4.  ƕƻǂḥ˭ǁä Þäìà ˗ƪˑǄCost performance Index (CPI) : 

 Ɨ ˴ǈ Ɇ˰˸ɂā ˥ǆ ï˦Ḫ˘˸ǃå ˙Ƭ˓˸ǃå æƓ˴˯ơå ˤ˯ɂā .Ɨ Ǆƶƽǃå ƗƽǄḧǃå Ǐǃã ˃ ǃƓḧ˯ǃå Ɨǈðå˦ǆ
 çßƓƽḧǃ ñƓ ʾ ƗȺƓ˰˸Ⱥ Ɨ ˴˹ǃå ǉ˘ǋ ˙ˮ˯ƶƙā  .Ɨ Ǆƶƽǃå ƗƽǄḧǃå ǏǄƵ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå Ɨ˸˴ƿ ýǚƤ

) ˥ǆ Ɇƿá Ɨ˸ ʿǃå ˕ǈƓḪ åîƎƼ .ƗƽǄḧǃå1 Ɠǆá .Ǌǃ ï˗ƿ Ɠ˸ǆ ˙˰ǂá ɄǄɜȻ Ɇ˸ƶǃå ÿá Ǐ˹ƶȻ å˘ǌƼ (
) ˥ǆ ˙˰ǂá ˕ǈƓḪ åîã1 ÿƎƼ ( ï˗ƿ Ɠ˸ǆ Ɇƿá ɄǄɜȻ ǊȺ þƓ ʿǃå ˤ˯ǒ Ɏ˘ǃå Ɇ˸ƶǃå ÿá Ǒ˹ƶȻ å˘ǋ

 ùùǃ ƗƽǄḧǃå ßåíá ˙Ƭ˓ǆ ÿƎƼ Üˣǃî ǏǄƵ ýƓ˰˸Ḫā .Ǌǃ0.67  ˤƙ ïƓ˹ǒí ɆḪ ɆƕƓǀǆ Ǌǈá Ǒ˹ƶȻ
 êƓ˯ǈã ˤ˯ǒ ǊǈƎƼ ÷ā˙˵˸ǃå ǏǄƵ ǊƿƓƽǈã0.67  ç˗Ƶ ƗƽǄḧǃå ßåíá ˙Ƭ˓ǆ Ɇ˻Ǆ˲ƙā .Ɨ˸ ʿǃå ˥ǆ

 ÷ā˙˵˸ǃå ǉƓ˱ƙå ý˦ơ å̇ Ƭ˓ǆ þ˗ǀȻ ÷ā˙˵˸ǃå ýǚƤ èå̇ ǆ]Ɨ ǃƓ˸ǃå ƗƽǄḧǃƓȺ ɖǄƶ˯ǒ Ɠ˸ ʼ4.[ 

AC

EV
CPI=

 
 ˕ƿā ˥ǆ çí˗˲ǆ Ɨˠǀǈ ˗˹Ƶ ÷ā˙˵˸ǃå Ɨ ǄƵƓƼ ˥Ƶ Ɨƶɂ̇ ƪ Ɨ˲˸ǃ þ˗ǀƙ èå̇ Ƭ˓˸ǃå ǉ˘ǋ ÿã
 çƓơ çïāí ýǚƤ ÜƓɂïāí ÜƓǌǆå̠˳ ƪ˯å ʕ˯ǒ Ɠǆ̠˹Ƶ Ɨ˸  ʾ̇ǂ˰á ÿ˦ḧƙ ƓǌǈƎƼ Üxǃî ʕƹïā .í̠˲ǆ

˯ǃå èåßå̇ ƞǗå íƓ˳ƙåā èƓǋƓ˱ƙǙå ƴ ˯ƙ Ɇƞá ˥ǆ ÷ā˙˵˸ǃå ǏǄƵ çāǚƵ ÜƗǆðǚǃå Ɨ ˲ ˲˶
 ˓ˮ˹˯ǃå Ɇƞá ˥ǆ Ɨ ǃƓ˯ǃå èƓȺƓ˴˲ǃå ßå̇ ƞã ǑƼ Ǌǆ˗˳˯ƪå ˤ˯ǒ Ɏ˘ǃå ˙˶˹ƶǃå ǏǄƵ Ɇ˸˯˵ƙ Ɠǌǈá

]÷ā˙˵˸ǃå ýƓ˸˯ǂƓȺ14.[ 
1.  ÷ā˙˵˸ǃå ˥ǆ ßƓǌ˯ǈǙå ˗˹Ƶ Ɨ ǈå̊ ˻˸ǃå æƓ˴ơBudget at Completion(BAC) : 

˥ǆ ƓǌƕƓ˴˯ơå ˤ˯ɂā .ǊƑƓǌ˯ǈå ˗˹Ƶ ÷ā˙˵˸Ǆǃ çï˗ǀ˸ǃå Ɨ Ǆḧǃå ƗƽǄḧǃå Ǐǋā  ƴ ˸ƞ ƗƽǄḪ ƴ˸ƞ ýǚƤ
.Ɇ˸ƶǃå ƗƑ̊ ˱ƙ Ɨ Ǆɜ ˀ ǑƼ çï˦Ḫ˘˸ǃå Ɨˠ˵ǈǕå 

2.  ÷ā˙˵˸ǃå ˥ǆ ßƓǌ˯ǈǚǃ èå̇ ǒ˗ǀ˯ǃå æƓ˴ơEstimate to Complete(ETC) : 
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 Ɨǈðå˦ǆ ë̇ ˠȺ ˔˴˯˲ƙā .÷ā˙˵˸ǃå ýƓ˸ǂǗ ƗɁ˦Ǆˠ˸ǃå Ɨƶƿ˦˯˸ǃå Ɨ ʼƓưǗå ƗƽǄḧǃå Ǒǋā
 ˥˻ˮɂā .ƗƽǄḧǃå ßåíá ˙Ƭ˓ǆ ǏǄƵ ƝƙƓ˹ǃå Ɨ˸˴ƿ ˤƛ ÜƗ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå ˥ǆ ˘ƽ˹˸ǃå Ɇ˸ƶǃå ˃ ǃƓḧƙ
 èǚǒ˗ƶƙ ˣǃî ǑƼ Ɠ˸Ⱥ Ü÷ā˙˵˸ǃå ßƓǌǈǗ ƗɁ˦Ǆˠ˸ǃå Ɨƶƿ˦˯˸ǃå Ɨ ʼƓưǗå ƗƽǄḧǃå ˙ǒ˗ǀ˯ǃå å˘ǋ

BAC íá Ǐǃã ç˗˹˯˴˸ǃå.˙ưƓ˲ǃå ˕ƿ˦ǃå Ǐ˯ơ ÷ā˙˵˸ǃå ßå 
( )

CPI

EVBAC
ETC

-
=

 
3.  ÷ā˙˵˸ǃå ˥ǆ ßƓǌ˯ǈǙå ˗˹Ƶ èå̇ ǒ˗ǀ˯ǃå æƓ˴ơEstimate at Completion(EAC) : 

 Ɨ Ǆƶƽǃå ƗƽǄḧǃå ƴ˸˱Ⱥ ƓǌƕƓ˴˯ơå ˤ˯ɂā .ǊƑƓǌ˯ǈå ˗˹Ƶ ÷ā˙˵˸Ǆǃ Ɨƶƿ˦˯˸ǃå Ɨ Ǆḧǃå ƗƽǄḧǃå Ǒǋā
 ǏǄƵ ˕ɂ̇ ƞá Ǒ˯ǃå èǚǒ˗ƶ˯ǃå ˥˸˷˯ƙ Ǒǋā .ßƓǌ˯ǈǚǃ èå̇ ǒ˗ǀ˯ǃå ƗƽǄḪāBAC  Ǐǃã ĄåíƓ˹˯ƪå

] ˙ưƓ˲ǃå ˕ƿ˦ǃå Ǐ˯ơ ßåíǕå14.[ 
ETCACEAC += 

ƕ˳ƽƑ˷˶ǁäĀ ƛƏƑ˭˷ǁä 
1. ƕ ƨäî˕ǁä ƕǁƑ˰ǁä 

") ô̇ Ƶ ɊƤ ƴ˟Ɠǀƙ ǏǄƵ çí̊ ǆ ƗȻ˗Ǆƕ ˥˸ư Ɋ ƪ̇ ǆ ɏíåā Ɨɂ̇ ƿ ƴǀƙ14  59 30  (ǙƓ˸Ƭ
") ý˦ˠǃå ɊƤ ƴǆ38  28  13  Ǐǃå˦ơ çí̊ ǆ Ɨ˹ǒ˗ǆ ˥Ƶ ˗ƶ ƙā Ü( Ɠƿ̇ Ƭ95  ǉƓ˱ƙã ǑƼ ˤḪ

 ý˦ˠȺ Ɨ ʹƮ Ɨ ƕå̇ ƙ ɖɂ̇ ˟ ˙ˮƵ Ɠǌ˻ǃã ý˦Ʈ˦ǃå ˤ˯ɂā ÜǑƿ̇ ˵ǃå æ˦˹˱ǃå15  ˥ǆ ĄƓɂ̇ǀƙ ʕḪ
ƪ̇ ǆ ɏíåā" Ɨǀˠ˹ǆ ˗ƶƙā .˗ˮƶ˸ǃå ɖɂ̇ ˠǃå Ǒǃå˦ơ ̠ƶƙ Ǒ˯ǃå ƗƑƓ˹ǃå Ɏ̇ǀǃå ̠ơá "Ɋ60  ˤḪ

 ˗ǌ˱ǃ ɊɁï Ɨˠǀǈ æ̇ ƿá ˥ǆ11 ā ÜƗ˴ Ƒ̇ ǃå ßƓɁ̇ ǌḧǃå Ɨɜ ˵ǃ ˕ǃ˦Ƽ ˦Ǆ˻Ḫ110  æ̇ ƿá ˥ǆ ˤḪ
 ˗ǌ˱ǃ ɊɁï Ɨˠǀǈ66  Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǃå ˗ɂā˚ƙ ÿɀā .ßƓɁ̇ ǌḧǄǃ ƗǆƓƶǃå Ɨɜ ˵ǃå ˥ǆ ˕ǃ˦Ƽ ˦Ǆ˻Ḫ

Ɂ̇ ǌḧǄǃ ƗǆƓƶǃå Ɨɜ ˵ǃå ˥ǆ ßƓɁ̇ ǌḪ ɉ˦ˠƤ ˗ǆ ýǚƤ Ɨɂ̇ ǀǃå ǉ˘ǌǃ ˗˻ǃ˦ƙ èƓˠ˲ǆ ßƓ˵ǈɀā ßƓ
 ƗƵƓ˹Ʈ ˥Ƶ ƝƙƓ˹ǃå Ǒ˭˻ˮǃå é˦Ǆ˯ǃå ǏǄƵ çāǚƵ Ü˗˻ǀƶ˯ǃå ǑƼ ƗȻƓƹā ɄǄɜǆ ˙ǆá ƗȻ˗˻Ǆǀƙ ƗƿƓ˟

 þƓƵ ǑƼā  .þ˗˳˯˴˸ǃå í˦ƿ˦ǃå ßå̇ ƞ ßƓɁ̇ ǌḧǃå2000  ßƓɁ̇ ǌḧǄǃ ƗǆƓƶǃå ƗḪ̇ ˵ǃå ˕ǆƓƿ
 ɊǀƼ èƓƵƓƪ ˛˸Ƥ ç˗˸ǃā ý̊ ǒ˗ǃå í˦ƿ˦ƕ Ɇ˸ƶȻ ɏ˘ǃå ƗƿƓˠǃå ˙˻Ƽ˦˯ǃ ǑƑƓɁ̇ ǌḪ ˗ǃ˦ǆ Ɇ˻Ʈ˦˯ƕ

å ǑƼ ƗǈƓ ˶ǃå ýƓ˸Ƶáā ýƓˠƵǕå ïå̇ ḧƙ ǏǄƵ Ɨ ˹ƽǃå ˙ɂïƓǀ˯ǃå ˙˻˵ƙ ˣǃî ǏǄƵ çāǚƵā .þ˦˻ǃ
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 ˙ƤǓåā ˥˻˲ǃå ˥˻ƕ ǑƑƓɁ̇ ǌḧǃå ïƓ ˯ǃå ÷Ɠˠǀǈå Ǐǃã ɏí˓ǒ Ɠ˸ǆ Ü˙Ƽ˦˯˸ǃå ˗˻ơ˦ǃå ˗ǃ˦˸Ǆǃ
 ƗǀȻ˗Ʈā ƗǄǒ˗ƕ ƴɂïƓ˵ǆ ǑƼ ˖˲ ǃå ÿƓɜ˸Ⱥ Ɨ ˸ǋǕå Ɇƶƞ ɏ˘ǃå ˙ǆǕå .ƗǄɂ˦˟ èƓƵƓ˴ǃā

ïƓ ˯ǃå ÷Ɠˠǀǈå èǚɜ˵ǆ Ɇ˲ǃ ƗƿƓˠǄǃ  ˘˻ƽ˹ƙ Ɠǌ˹˻ƕ ˥ǆā Ɠ ˮ˻Ǆƕ Ɨ ʽɂ̇ ǃå ɖ˟Ɠ˹˸Ǆǃ ǑƑƓɁ̇ ǌḧǃå
.Ɨƪåï˗ǃå ÷˦ ư˦ǆ Ɨ ʽɂ̇ ǃå Ɋ ƪ̇ ǆ ɏíåā Ɨˠ˲ǆ ÷ā˙˵ǆ 

 ǑƼ ÷ā˙˵˸ǃå èƓǈƓ ƕ Ɨǃā˗ƞ ˥ɜǆá Ɨ ƪåï˗ǃå ƗǃƓ˲ǃå ÷ā˙˵ǆ ˗ǀƵ ǏǄƵ ÷ǚ˟Ǚå ˗ƶ ʼ
) ˤƿï Ɨ ǃƓ˯ǃå ýāå˗˱ǃå1) ā (2:ǑƙǓå ˦˲˹ǃå ǏǄƵ ( 

 üĀ˕Ɯ1˔˰ ǁä öĀ˗˳Ǆ ˕ƾƳ çƑǆƑ Ɠ : 
è ÿƓ ˮǃå ˗ǀƶǃå èƓǈƓ ƕ 

1 ˗ǀƶǃå ˤƿï 2000-2 
2 ÷ā˙˵˸ǃå ˤƪå Ɨ ˴˸˵ǃå ƗƿƓˠǃƓȺ Ɋ ƪ̇ ǆ ɏíåā ƗɁ̇ ǌḪ ÷ā˙˵ǆ 

3 ÷ā˙˵˸ǃå Ɨ˸ ʾ 2,802,112.279 ý.í 

4 ÷ā˙˵˸ǃå ˘˻ƽ˹ƙ ç˗ǆ 12 ˙ǌƬ 

5 ˘˻ƽ˹˯ǃå ƣɂïƓƙ 2009.03.22 þ 

6 ðƓ˱ǈǗå Ɨ ˴ǈ 76% 

 
) ˤƿï ýā˗˱ǃåā2 Ɨ ˹ǆ̊ ǃå ç˗˸ǃåā ÷ā˙˵˸ǃå Ɨˠ˵ǈá Ơư˦ǒ ( Ǐǃã Ɨ˸˴ ǀǆ ̠ǀƶǄǃ ĄƓǀƼā ƓǌƽǃƓḧƙā

)21.÷ā˙˵˸ǃå ýƓ˸ǂǗ ɉƓ˵ǈ (  
 üĀ˕Ɯ2 :ƑǊƻ ǁƑḥƗĀ ƕ ˷Ǆ˘ǁä æ˕˶ǁäĀ öĀ˗˳˶ǁä ƕ˞˳ǆà 

è 
 í˦ǂ
ɉƓ˵˹ǃå 

ɉƓ˵˹ǃå ɄƮā 
 ˥ǆð 
 (÷˦ ˮƪá)
 ɉƓ˵˹ǃå
(÷˦ ˮƪá) 

ý.í ƗƽǄḧ˯ǃå 

1 A ÷ā˙˵˸ǃå ƴƿ˦ǆ íå˗Ƶåā ˚˻ǌ˱ƙ  5 35326.470 
2 B  Ɨ ƪ˗˹ǌǃå ɊƑå̇ ˳ǃå ˤ ˸˶ƙ 4 25430.000 
3 C  èå˗ɂï˦˯ǃå1 7 922325.348 
4 D þí̇ ǃåā ˙ƽ˲ǃå ýƓ˸Ƶá ˘˻ƽ˹ƙ 3 15725.249 
5 E  ɆǂƓ ǌƕ ƗƮƓ˳ǃå Ɨ ǈƓƪ̇ ˳ǃå ýƓ˸ƵǕå ˘˻ƽ˹ƙ

èƓ˲ˠ˴˸ǃå 
3 16438.475 
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) ˤƿï ýā˗˱ǃåā3 èƓƿāǕåā ÷ā˙˵˸ǃå Ɨˠ˵ǈǕ Ɨˠˠ˳˸ǃå ˤ ʿǃå ˃ ǃƓḧƙ æƓ˴ơ Ơư˦ǒ (
.ç̇ ƤƋ˯˸ǃåā ç̇ ɜ ˸ǃå 

6 æ  èå˗ɂï˦˯ǃå2 9 1412702.72
5 7 G ˤɜ˲˯ǃå ƗƼ̇ ƹ ßƓ˹ƕ  èƓ˸ˢ˹ǆ ˔˻Ḫ̇ ƙā ƴư˦ǃ

 ç̊ǌƞǕåā ïƓ˯ǃå ɏ̇ƺ˻ǆā èƓɂïƓɣǃåā ˥˲ ǃ˵å
èƓǀ˲Ǆ˸ǃåā Ɠǌ˻Ƽ ç˗ƵƓ˴˸ǃå 

5 68652.000 
8 H èƓ˲ˠ˴˸ǃå ɆǂƓ ˀ ˔˻Ḫ̇ ƙ 2 25794.990 
9 I èƓ˲ˠ˴˸ǃå  ˃ ʽƮ Ɇ˻Ʈ˦ƙā ˔˻Ḫ̇ ƙ 1 45842.479 
10 è èƓɂïƓˠ ǃå Ɇ˻Ʈ˦ƙā ˔˻Ḫ̇ ƙ 2 19304.477 
11 K ïƓ˯ǃå ɏ̇ƺ˻ǆ Ɇ˻Ʈ˦ƙā ̝ Ḫ˻̇ƙ 1 15326.386 
12 L  ˥ǆ ˃ ʽ˶ǃ Ɨ ǄƤå˗ǃå Ɨ ƑƓɁ̇ ǌḧǃå èǚ˻Ʈ˦˯ǃå

èƓ˲ˠ˴˸ǃå 
2 12328.453 

13 M ˥˲˵ǃå èƓ˸ˢ˹ǆ Ɇ˻Ʈ˦ƙā ˔˻Ḫ̇ ƙ 2 13347.614 
14 N ǑǃǓå Ɇ˻˱˴˯ǃåā ñƓ ʿǃå Ɨǆ˦ˢ˹ǆ ˔˻Ḫ̇ ƙ 1 17325.487 
15 O  çï˗ǀȺ) ý̊ ǒí ˗ǃ˦ǆ ˔˻Ḫ̇ ƙ75  (á.ú.ü 2 14513.000 
16 P   ˞ɂïƋ˯ǃå Ɨǆ˦ˢ˹ǆ ˔˻Ḫ̇ ƙ 2 15845.847 
17 Q  ɖɂ̇ ˟ ˥Ƶ ˤɜ˲˯ǃå ƗƼ̇ ƺȺ èƓ˲ˠ˴˸ǃå Ɇ˻Ʈ˦ƙ

Ɨ ưïá Ɇƕå˦Ḫ ˗ǆ 
1 12947.374 

18 R  ˥˲˵ǃå èƓ˸ˢ˹ǆ ˥˻ƕ Ɨ ƑƓɁ̇ ǌḧǃå èǚ˻Ʈ˦˯ǃå
èƓɂïƓˠ ǃåā 

2 13722.535 

19 S  ˥˻ƕ ɊɁ̇ ƙ Ǒ˯ǃå Ɨ ƑƓɁ̇ ǌḧǃå èǚ˻Ʈ˦˯ǃå
˥˲˵ǃå èƓ˸ˢ˹ǆā èƓ˲ˠ˴˸ǃå ˃ ʽƮ 

3 14608.627 

20 T ÷ïå˦˵ǃå çïƓǈã Ɨ˸ˢǈá ˔˻Ḫ̇ ƙ 1 70350.000 
21 U  Ɨ ǄƤå˗ǃå Ɨɜ ˵ǃƓȺ Ɨɂ̊ Ḫ̇ ˸ǃå Ɨǆ˦ˢ˹˸ǃå Ɇ˻Ʈ˦ƙ

Ɨɂ̇ ǀǄǃ 
3 14254.743 
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 üĀ˕Ɯ3: ç̇ ƤƋ˯˸ǃåā ç̇ ɜ ˸ǃå èƓƿāǕåā ÷ā˙˵˸ǃå Ɨˠ˵ǈǕ Ɨˠˠ˳˸ǃå ˤ ʿǃå ˃ ǃƓḧƙ æƓ˴ơ 

 
) ˤƿï ýā˗˱ǃå Ɠǆá4 (÷ā˙˵˸ǃå Ɨˠ˵ǈǕ Ɨ Ǆƶƽǃå ˤ ʿǃå ˃ ǃƓḧƙ æƓ˴ơ Ơư˦ǒ  ǏǄƵ ƗƵð˦ǆ

ƴ ƕƓƪǕå 
 üĀ˕Ɯ4Ʋ ƓƑƨǓä ǍǂƳ ƕƳïˤǄ öĀ˗˳˶ǁä ƕ˞˳ǆǓ ƕ ǂƴƻǁä ˢ ʽǁä ˁ ǁƑḥƗ åƑ˲Ɵ : 
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) ˤƿï Ɇɜ˵ǃå ˥˻ˮǒ Ɠ˸ǂ5 èƓƵā˙˵˸ǃå çïåíã Ɋ ˠ˳ƙ èƓ ˹ǀƙ ýƓƤíã ˗ƶȺ ˕ǈƓƞ Ɋˠ˳ǆ (
.Ɨˠ˵ǈǕå Ɇ˴Ǆ˴˯ǃ ɖƼā Ɨ ʿȺƓ˴˯ǃå èƓƿǚƶǃå þå˗˳˯ƪå Ɠ˹ǋ ˗˶ǀǃåā 

 
 Ʉɚƪ5: èƓƵā˙˵˸ǃå çïåíã Ɋ ˠ˳ƙ èƓ ˹ǀƙ ýƓƤíã ˗ƶȺ ˕ǈƓƞ Ɋˠ˳ǆ  

 
) ˤƿï Ɇɜ˵ǃåā6 èƓùƿǚƶǃå èƓù ˹ǀƙ ˣùǃî ǑùƼ ç˗ù˸˯ƶǆ ÷ā˙ù˵˸ǃå Ɨɜ Ƭ Ɋ ˠ˳ƙā ˤ ˸˶ƙ ˥˻ˮǒ (

Ɨ ʿȺƓ˴˯ǃå. 
 Ʉɚƪ6˖˲ ǃå ÷ā˙˵˸ǃ Ǒɜ ˵ǃå Ɋˠ˳˸ǃå :  
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 ɏ˘ǃå ÷ā˙˵˸ǃå ðƓ˱ǈå ˥ǆð ˦ǋā ê̇ ˲ǃå ïƓ˴˸ǃå ˥ǆð ÿã ǉǚƵá Ǒɜ ˵ǃå Ɋ˳˸ǃå ˥ǆ Ơ˷˯ǒ
 ƸǄƕ)39 ̠ǀƶǃå ɖƼā ÷ā̇˵ ǃ˸å ˥ǆð ˥ǆ ĄǙ̠ƕ Ǒɜ˵ǃå Ɋɣ ˳˯ǃå èƓ˹ǀƙ þå̠˳ ƪ˯ƓȺ ÷˦ˮƪá (

)ƸǄƕ ɏ˘ǃåā þ̇ ˮ˸ǃå60 Ǒǋ ÷ā̇˵ ǃ˸å Ɨɜ˵ǃ ê̇˲ ǃå ïƓ˴˸ǃå ÿƋȺ ĄƓ˸ǄƵ Ü÷˦ˮƪá (
)A,C,E,F,H,J,M,P,S,T,U.( 
2.  ƕ ˲˭ɚ˶ǁä ƕ˶ ʽǁä ýä˕˱˭ƨƑȸ öĀ˗˳˶ǁä ˁ ǁƑḥƗ Ɉ Ʈ 
 ƪ̇ ǆ ɏíåā ƗɁ̇ ǌḪ ÷ā˙˵ǆ ǑƼ ˤɜ˲˯ǃåā ƗȺƓƿ̇ ǃå ˥ɜǆá ýƓĊƶƽǃå Ɋɣ ˳˯ǃå ýǚƤ ˥ǆ Ɋ

 ýǚƤ ƗƽǄ˯˳˸ǃå ÷ā˙˵˸ǃå Ɇơå̇ ˸ǃ Ɨ Ǆḧǃå Ɨ ǈå̊ ˻˸ǃå Ǒǋā ÷ā˙˵˸ǃå ˗ǀƵ ˥ǆ ç̇ Ƽ˦˯˸ǃå èƓǈƓ ˮǄǃ
)Ǒǋā ðƓ˱ǈǙå èå̇ ˯Ƽ2,208,112.277  Ǌ ǄƵ ˥˻Ƽ̇ ˵˸ǃå ˥˻ƪ˗˹ǌ˸ǃå ƗǄƕƓǀǆ ˣǃ˘Ḫā Ü(ý.í

ɏíåā ƗɁ̇ ǌḪ ÷ā˙˵ǆ ƗƽǄḧƙ ý˦ơ òƓǀ˹ǃåā ïāƓ˵˯ǃåā Ɨ ˴˸˵ǃå ƗƿƓˠǃå é˦˲Ⱥ ˚Ḫ̇ ǆ ˥ǆ 
 Ɨ˸ ʿǃå æ˦ǄƪƋȺ  ú̇ ƶƙ Ǒ˯ǃåā ƴɂïƓ˵˸ǃå çïåíã ˔˻ǃƓƪá Ɏ˗ơã ɖ˻ˮˠƙ ˤƙ ˖˻ơ .Ɋ ƪ̇ ǆ
 ÷ā˙˵˸ǃå ßåíå ˤ ˻ǀƙ ô̇ ƺǃ Ɨ ǃƓ˸ǃå èå˗ơ˦ǃå æ˦ǄƪǙå å˘ǋ þ˗˳˯˴Ȼ ˖˻ơ ÜƗ ˴˯ɜ˸ǃå
 ßåíǕåā Ǒ˹ǆ̊ ǃå ýā˗˱ǃåā ƗƽǄḧ˯ǃå) Ǒǋā ÷ā˙˵˸ǃå ßåíǖǃ Ɨƛǚ˰ǃå èåí˗˲˸ǃå ñƓ ʾ Ɨˠƪå˦ƕ

å æ˦ǄƪǕå å̆ǋ ˥Ċḧć˸ĈȻ .(Ǒ˹ƽǃå ÷ā˙˵˸ǃå ßåíǕ Ǒ˹ǆ̊ ǃå Ɇ˻Ǆ˲˯ǃå ˥ǆ ÷ā˙˵˸ǃå  ǏǄƵ ˥˻˸ƑƓǀǃ
 ˦ǋā ðƓ˱ǈǗå ˗˻ƿ Ɇ˸ƶǄǃ Ǒ˹ƽǃå ýƓ˸˯ǂǙå ñƓ ʾ ˣǃ˘Ḫā ÜɆˮǀ˯˴˸ǃåā ˙ưƓ˲ǃåā ǑưƓ˸ǃå ǑƼ

.Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃƓȺ Ǌ ǄƵ ɖǄˠȻ Ɠǆ 
 āá  Ɇ˴ǂǗå þå˗˳˯ƪƓȺ ǑɁ˦ƪƓơ ƝǆƓǈ̇ ƕ ˤ ˸˶ƙ ˔Ǆˠ˯ǒ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå æƓ˴ơ ÿã

 ˦ ƪƓ˲ǃå Ɲǆå̇ ƕ Ɏ˗ơã þå˗˳˯ƪå ) Ɇ˰ǆ æMS project Ü primavera ˤ ˸˶ƙ ˤƙ ˣǃ˘ǃ Ü(
 ÷ā˙˵˸ǃå èå̇ ˯Ƽ ýǚƤ ǑǄƶƽǃå ûƓƽǈǗå ƗƶȺƓ˯˸ǃ Ɇ˴ǂǗå þå˗˳˯ƪƓȺ Ɨ ǈā˙˯ḧǃã Ɨǆ˦ˢ˹ǆ
 ï˗ǀȺ ƓǌǃāƓ˹ƙ ˤ˯˻ƪ Ǒ˯ǃå ÷ā˙˵˸Ǆǃ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå æƓ˴˲Ⱥ þ˦ǀƙ Ɨǆ˦ˢ˹˸ǃå ǉ˘ǋ .ƗƽǄ˯˳˸ǃå

.Ɇ˻˶ƽ˯ǃå ˥ǆ 
:ǑƙǓå ƗƼ̇ ƶǆ ˔˱Ȼ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå æƓ˴˲ǃā 

¶ ) Ɨˠˠ˳˸ǃå ƗƽǄḧ˯ǃåBCWS:(  ýǚƤ ǊȺ þƓ ʿǃå íå̇ ˸ǃå Ɇ˸ƶǄǃ Ɨˠˠ˳˸ǃå ƗƽǄḧ˯ǃå Ǒǋā
 .çí˗˲ǆ Ɨ ˹ǆð ç̇ ˯Ƽ 
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¶ ) Ɨ Ǆƶƽǃå ƗƽǄḧ˯ǃåACWP ǚƶƼ ˚˱ǈá ɏ˘ǃå Ɇ˸ƶǃå ˘˻ƽ˹ƙ ßƓǀǃ Ɨǀǀ˲˯˸ǃå ƗƽǄḧ˯ǃå Ǒǋ :(
 .í˗˲ǆ ˕ƿā ýǚƤ 

¶ ) ˚˱˹˸ǃå Ɇ˸ƶǃå ƗƽǄḧƙBCWP :( ɖƼā (˗ƿƓƶ˯ǃå) ÷ā˙˵˸ǃå Ɨ ǈå̊ ˻ǆ Ɨˠ˵ǈá ƗƽǄḧƙ Ǒǋ
å .Ǌǃ Ɋˠ˳˸ǃå Ɇ˸ƶǃ 
¶  Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå(EV) Ɨ˹ǆð ç̇˯Ƽ ǑƼ ĄƓǄƶƼ ̊˱˹˸ǃå Ɇ˸ƶǄǃ Ɨɣˠ˳ ǃ˸å ƗƽǄḧ˯ǃå Ǒǋā :

) ʕƿï Ɇɜ˵ǃåā .ĄǚƶƼ ̊˱˹˸ǃå Ɇ˸ƶǄǃ ïƓ˹ǒ̠ǃå Ɨ˸ ǃʿ ñƓʿǆ Ǒǋā .çí̠˲ǆ7 ˤƙ ɏ˘ǃå (
 ˣǃ˘Ḫā Ɨ Ǆƶƽǃåā Ɨˠˠ˳˸ǃå ˃ ǃƓḧ˯Ǆǃ Ɨ ǈā˙˯ḧǃǗå Ɨǆ˦ˢ˹˸ǃå èƓȺƓ˴ơ ˥ǆ ǊƪƓ ˯ƿå

ḧǃ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå .ɆɜḪ ÷ā˙˵˸ǃå Ɨˠ˵ǈǕā ɉƓ˵ǈ Ɇ ā ˤ ʿǃå æƓ˴ơ ðƓ˱ǈã ƗƵ̇ ˴ǃ
) ˤƿï Ɇɜ˵ǃå ǑƼ Ɠǌ˻ǃã ïƓ˵˸ǃå6 ˃ ǃƓḧƙ Ɋ ˷ǃā .Ɇ˴ǂǗå ƝǆƓǈ̇ ƕ þå˗˳˯ƪå ˤƙ (

 çí˗˲˸ǃå ƗƽǄḧ˯ǃå ˥˸ư ÷ā˙˵˸ǃå ÿƓḪ åîã Ɠǆ ƗƼ̇ ƶ˸ǃ ǉí˗˲ǆ Ɨ ˹ǆð ç̇ ˯Ƽ ˗˹Ƶ ÷ā˙˵˸ǃå
 ÷ā˙˵˸ǃå ÿƓḪ åîã Ɠǆ ƗƼ̇ ƶǆ ˣǃ˘Ḫ Üçï˗ǀ˸ǃå Ɨ ǈå̊ ˻˸ǃå ðāƓ˱ƙ āá Ǐ˹ǆ̊ ǃå ýā˗˱ǃå ˥˸ư

 èå̇ Ƭ˓˸ǃå ǉ˘ǋ æƓ˴ơā ßåíǕå èå̇ Ƭ˓ǆ þå˗˳˯ƪå ˤƙ ˗ǀƼ Ý˙˻ƤƋƙ üƓ˹ǋ āá Ǌǃ Ɋˠ˳˸ǃå
) ʕƿï Ɇɜ˵ǃå ˥ǆ Ɍơǚǒ Ąǚ˰˸Ƽ .ćƓƽǄƪ Ɠǌ˻ǃã çïƓƬǗå ʕƙ Ǒ˯ǃå èǙ̠ƶ˸ǃå ýǚƤ ˥ǆ7 (

 ƗƽǄḧ˯Ǆǃ Ǒ˸ǂå̇ ˯ǃå ǑǃƓ˸ƞã ÿá ˗ƞā ˙˵Ƶ ǑǈƓ˰ǃå ÷˦ ˮƪǕå ǑƼ ˃ ǃƓḧ˯ǃå Ɋ ư ˗˹Ƶ Ǌǈá
) Ɨ ǈå̊ ˻˸ǃå ˔˴ơ) ˕ƺǄƕ (Ɨˠˠ˳˸ǃå998,809.068 Ǒ˸ǂå̇ ˯ǃå ǑǃƓ˸ƞã ÿáā Üý.í (

) ƸǄƕ Ɨ Ǆƶƽǃå ƗƽǄḧ˯Ǆǃ1,254,667 Ɨ˸ ʿǃå ƗƽǄḧ˯ǃ Ǒ˸ǂå̇ ˯ǃå ǑǃƓ˸ƞã ÿáā Üý.í (
) ˕ƺǄƕ Ɨ ˴˯ɜ˸ǃå891,533.087 ǑǈƓ˰ǃå ÷˦ ˮƪǖǃ ƗƽǄḧ˯ǃå úå̇ ˲ǈå ÿá Ɠ˸Ḫ .ý.í (

) ˙˵Ƶ363,133.912- ˦ ˸ǃå ˥ǆ ǏǄƵƋȺ Ɇ˸ƶȻ ÷ā˙˵˸ǃå ÿá Ǒ˹ƶȻ Ɠ˸ǆ Ýý.í ( Ɨǈðå
) ƸǄƕ Ɨǃā˗˱ǃå úå̇ ˲ǈå ÿáā Üçí˦Ʈ̇ ˸ǃå(- 107,275.9805  ÿá Ǒ˹ƶȻ Ɠ˸ǆ Ýý.í

ÜǊǃ ćɊŊɣĈƤ Ɠ˸Ƶ ̇ƤƋ˯ǆ ÷ā̇˵ ǃ˸å ) ƸǄƕ ƗƽǄḧ˯ǃå ßåíá ˙Ƭ˓ǆ ÿáā0.71 ÿá Ǒ˹ƶȻ å˘ǋā Ü(
 ǏǄƵ ǊƿƓƽǈã ʕƙ ïƓ˹ǒí ɆḪ ɆƕƓǀǆ Ǌǈá ćƓ˷Ȼå Ǒ˹ƶɂā ÝǊǃ ï̠ƿ Ɠ˸ǆ ̇ǂ˰á ɄǄɜȻ ÷ā̇˵ ǃ˸å

) êƓ˯ǈã ˤ˯ǒ ǊǈƎƼ Ý÷ā˙˵˸ǃå0.71˥ǆ (  ƸǄƕ Ɨǃā˗˱ǃå ßåíá ˙Ƭ˓ǆ ÿáā ÜƗ˸ ʿǃå
)0.89 Ǌǈáā ÜǊǃ Ɋˠ˳ǆ ˦ǋ Ɠ˸ǆ ɆƿƋȺ Ǐǌ˯ǈå ˗ƿ ÷ā˙˵˸ǃå ÿá Ǒ˹ƶȻ ˣǃî ÿƎƼ Ý(

 ÷˦ ˮƪǖǃ ǊƑƓǌ˯ǈå ˗˹Ƶ ÷ā˙˵˸Ǆǃ Ɨƶƿ˦˯˸ǃå Ɨ Ǆḧǃå ƗƽǄḧ˯ǃå ÿáā .ýā˗˱ǃå ˥Ƶ ˙ƤƋ˯ǆ
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) ˕ƺǄƕ ˙˵Ƶ ǑǈƓ˰ǃå3,943,452)˕ƺǄƕ ƗƽǄḧ˯ǃå Ɨǃā˗ƞ ˙Ƭ˓ǆ ÿáā Üý.í (0.63 .(
 ˗Ḫ˓ǒ Ɠǆ å˘ǋā Ǒƪ˗˹ǌǃå Ɋ ˠ˳˯Ǆǃ ɖ˻ƿ˗ǃå ˤǌƽǃå þ˗Ƶā ˤ Ǆ˴ǃå ˙˻ƹ Ɋ ˠ˳˯ǃå ÿã Ɨ ư̇ Ƽ

Ǒƪ˗˹ǌǃå ÷ā˙˵˸ǃå ǑƼ ˤɜ˲˯ǃå èƓǈ˦ɜǆ ǏǄƵ ç̇ ˠ ˴ǃå ÿå˗ǀƼ Ǐǃã ɏí˓ǒ . 
) ˤƿï ǑǃƓ˯ǃå Ɇɜ˵ǃåā7 ˖˻ơ ÜƗ Ǆƶƽǃåā Ɨ ˴˯ɜ˸ǃåā Ɨˠˠ˳˸ǃå ƗƽǄḧ˯ǃå ˤ ʾ èƓ ˹˲˹ǆ ˥˻ˮǒ (

åā ƗɁ̇ ǌḪ ÷ā˙˵˸Ǆǃ çï˦Ḫ˘˸ǃå ˃ ǃƓḧ˯Ǆǃ Ɇ˻Ǆ˲˯ǃå ƝƑƓ˯ǈ ˙˻˵ƙ ƗƽǄḧ˯ǃå ðāƓ˱ƙ Ɋ ƪ̇ ǆ Ɏí
.̇˵ Ƶ ǑǈƓ˰ǃå ÷˦ˮƪǕå ̠˹Ƶ ˃ ǃƓḧ˯ǃå Ɋ˷ ǃ ĄƓǀƼā Ɨɣˠ˳ ǃ˸å Ɨǃā̠˱ ǃå ˥Ƶ ̇ƤƋ˯ǆā 

 
 Ʉɚƪ7: Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃåā Ɨ Ǆƶƽǃåā Ɨˠˠ˳˸ǃå ˃ ǃƓḧ˯ǃå æƓ˴ơ 

 
) ˤƿï Ɇɜ˵ǃå ˙˻˵Ȼ Ɠ˸ǂ8 (Ɨ Ǆƶƽǃåā Ɨ ˴˯ɜ˸ǃåā Ɨˠˠ˳˸ǃå ƗƽǄḧ˯ǃå ˤ ʾ èƓ ˹˲˹ǆ 
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 Ʉɚƪ8 :Ɨˠˠ˳˸ǃå ƗƽǄḧ˯ǃå ˤ ʾ èƓ ˹˲˹ǆ Ɨ Ǆƶƽǃåā Ɨ ˴˯ɜ˸ǃåā 
ǃƓḧƙ Ɋ ưā ÷ā˙˵˸ǃå çïåíɀā Ɋ ˠ˳˯ǃ Ɨǆ˦ˢ˹ǆ ˤ ˸˶ƙ ˥ɜǆá ûƓ ˴ǃå å˘ǋ ǑƼā Ɇɜ˵ǃåā Ǌƽ

) ˤƿï ǑǃƓ˯ǃå9ǑǃƓ˲ǃå ÷ā˙˵˸ǃå ƴƿåā ǑǂƓ˲Ȼ Ǒ˯ǃå Ɨǆ˦ˢ˹˸ǃå Ɨǌƞåā Ơư˦ǒ (.  

 Ʉɚƪ9: ÷ā˙˵˸ǃå þ˗ǀƙ ǑǂƓ˲ƙ Ǒ˯ǃå Ɨ ǈā˙˯ḧǃǗå Ɨǆ˦ˢ˹˸ǃå Ɨǌƞåā 
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:ƛƏƑ˭˷ǁä 
1.  ˗˻˱ǃå ˙˻ƹ Ɋ ˠ˳˯ǃå è˗˸˯Ƶå Ɋ ƪ̇ ǆ ɏíåā ƗɁ̇ ǌḪ ÷ā˙˵ǆ çïåíã ÿá ƝƑƓ˯˹ǃå è̇ ǌˡá

 ˗ǀƶǃå ɖƼā Ɨˠˠ˳˸ǃå Ɨ ˹ǆ̊ ǃå ç˗˸ǃå ˕ƺǄƕ ˖˻ơ Ɨ ˹ǆ̊ ǃå Ɨǃā˗˱ǃå èå̇ ǒ˗ǀƙ ǑƼ12 
 ƗʿȺƓ˴˯ǃå Ɨƿǚƶǃå ǏǄƵ íƓ˸˯Ƶå xǃîā Ąå̇ǌƬ(Finish to Start) Ǐǃã Ɏíá Ɠǆ å˘ǋā Ü
.÷ā˙˵˸ǃå Ɨǃā˗˱ǃ ɖ˻ƿ˗ǃå ˙˻ƹ Ɋ ˠ˳˯ǃå 

2.  ÿáā Ǒƪ˗˹ǌǃå æ˦ǄƪǕå ˦ǋā Ɠǌˠ ˠ˳ƙ ǑƼ ˕ǈƓƞ æ˦Ǆƪá ˕ǆ˗˳˯ƪå ÷ā˙˵˸ǃå çïåíã
.÷ā˙˵˸ǃå ǏǄƵ ˥˻˸ƑƓǀǃå ǊḪï˗ǒ ɏ˘ǃå ˗˻ơ˦ǃå 

3.  ǏǄƵ ïå̇ ǀǃå ɏ˘˳˯ǆ ˗ƵƓ˴ƙ ƗǃƓƶƼ ƗǄ˻ƪā ýƓ˸ƵǕå èƓɜ Ƭā Ǒɜ ˵ǃå Ɋ ˠ˳˯ǃå ˗ƶȻ
.ƴɂïƓ˵˸ǃå Ɨ ʾå̇ ǆā Ɋ ˠ˳˯ǃå 

4. ƑƓƛ˦ƕ í˗˲˸ǃå ˗Ƶ˦˸ǃå ɖƼā ÷ā˙˵˸ǃå ðƓ˱ǈã ˥ǆ ýāƓǀ˸ǃå ˥ɜ˸˯ǒ ˤǃ ǊǄƞ å˘ǋā ˗ǀƶǃå ɖ
.Ǌ˯ǒíƓȺ ˥ǆ ÷ā˙˵˸ǃå çïåíã ǑƼ Ɨ ˸Ǆƶǃå ˔˻ǃƓƪǕå ɖ˻ˮˠƙ þ˗ƶǃ ƴƞåï 

5.  æ˦Ǆƪá Ǚā Ǒɜ ˵ǃå Ɇ˻Ǆ˲˯ǃå èƓ ˹ǀƙ þå˗˳˯ƪå ǑƼ ˥˻˶˶˳˯ǆ íå̇ Ƽá í˦ƞā þ˗Ƶ ÿáā
) ˦ǋ ÷ā˙˵˸ǃå ˘˻ƽ˹ƙ ˥ǆð ÿá Ɲ˯ǈá ɏ˘ǃå ê̇ ˲ǃå ïƓ˴˸ǃå39 ) ˛ ǃā (÷˦ ˮƪá60 

.÷ā˙˵˸ǃå ˗ǀƵ èå̇ ǒ˗ǀƙ ßƓƞ Ɠ˸Ḫ (÷˦ ˮƪá 
6. å ÿɀā Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå æ˦Ǆƪá êî˦˸ǈ Ɇ˰ǆ Ɨ˰ǒ˗˲ǃå êîƓ˸˹ǃEVM   êîƓ˸˹ǃå ˙˰ǂá

.ǊƼå̇ ˲ǈå ñƓ ʾā ÷ā˙˵˸ǃå ˃ ǃƓḧƙ Ɋ ư ǑƼ Ɨ ǃƓƶƼ 
7.  ƝǆƓǈ̇ Ɂā Ɇ˴ǂǗå ƝǆƓǈ̇ ƕ Ɇ˰ǆ Ɨ Ɂ˦ƪƓ˲ǃå Ɲǆå̇ ˮǃå þå˗˳˯ƪå ÿɀāPrimavera  ƝǆƓǈ̇ Ɂā

Ms. Project  ˗ǀƶƙā í˗ƶ˯ǃ å˘ǋā ç̇ ˻ˮḪ Ɨ ˸ǋá Ɠǌǃ ƴɂïƓ˵˸ǃå Ɨ ʾå̇ ǆā Ɋ ˠ˳˯ǃå ǑƼ 
.÷ā˙˵˸ǃå 

8.  þå˗˳˯ƪå Ɨ ʽ Ḫ ǑƼ ƗƼ̇ ƶ˸ǃåā ç̇ ˮ˳ǃå ˔Ǆˠ˯ƙ Ɨǃā˗˱ǃå íå˗Ƶɀā Ɋ ˠ˳˯ǃå Ɨ Ǆ˸Ƶ ÿɀā
 ç˘ƽ˹˸ǃå ƗḪ̇ ˵ǃå ÿá Ơưå˦ǃåā èƓ Ǆ˸ƶǃå é˦˲Ⱥ æ˦Ǆƪá Ɠǌ˹ǆā Ɨ ˸Ǆƶǃå ˔˻ǃƓƪǕå

.Ɨ ˶˳˵ǃå ç̇ ˮ˳ǃå ǏǄƵ Ɠǌƙå̇ ǒ˗ǀƙ ǑƼ è˗˸˯Ƶå ÷ā˙˵˸Ǆǃ 
9. ƑƓǀǃå íƓ˸˯Ƶå þ˗Ƶ Ǐǃã í˦ƶȻ Ɋ ƪ̇ ǆ ɏíåā ƗɁ̇ ǌḪ ðƓ˱ǈã ˙˰ƶƙ ÿɀā Ɋ ˠ˳ƙ ǏǄƵ ˥˻˸

.ˤǌˠˠƤ ëƓ˱˹ǃ ñƓƪƋḪ Ǒƪ˗˹ǌǃå Ɋ ˠ˳˯ǃå èƓǆ˦ǀǆ ǏǄƵ èƓƵā˙˵˸ǃå 
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10.  ÿå˗ǀƼ Ǐǃã ɏí˓ǒ Ǒƪ˗˹ǌǃå Ɋ ˠ˳˯Ǆǃ ɖ˻ƿ˗ǃå ˤǌƽǃå þ˗Ƶā ˤ Ǆ˴ǃå ˙˻ƹ Ɋ ˠ˳˯ǃå ÿɀā
.ˤɜ˲˯ǃå èƓǈ˦ɜǆ ǏǄƵ ç̇ ˠ ˴ǃå 

11.  ƗƼ̇ ƶǆā ÷ā˙˵˸ǃå ˃ ǃƓḧƙ Ɋ ư ǑƼ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå æ˦Ǆƪá ˤǌƪá ɖ˻ˮˠƙ ÿáā
ɆḪ ǏǄƵ Ɨǀƽ˹˸ǃå ˃ ǃƓḧƙ .÷ā˙˵˸ǃå èƓ˟Ɠ˵ǈ ˥ǆ ɉƓ˵ǈ 

12. .÷ā˙˵˸ǃå ˃ ǃƓḧƙā Ɋ ư çïåíã ǑƼ ˗ƵƓƪ ˤ˸˶˸ǃå ˔ƪ˦˲˸ǃå þƓˢ˹ǃå ÿáā 
:çƑ Ƭˤ˭ǁä 

 ˥ǆ ƗǄ˸ƞ ǑǄǒ Ɠ˸ ʼ Ɨƪåï˗ǃå ǉ˘ǋ ýǚƤ ˥ǆ Ɠǌ˻ǃã ɆƮ˦˯ǃå ˤƙ Ǒ˯ǃå ƝƑƓ˯˹ǃå ýǚƤ ˥ǆ
:Ɠǌ˹ǆ èƓơå̇ ˯ƿǙå 

1. ˥Ƶ Ɨ ʼƓḪ èƓǆ˦Ǆƶ˸Ⱥ Ɨ ˴˸˵ǃå ƗƿƓˠǃå èƓƵā˙˵ǆ ǏǄƵ ˥˻˸ƑƓǀǃå ˗ɂā˚ƙ ǏǄƵ Ɇ˸ƶǃå 
 ǑƼ Ɠǌ˯˻˸ǋá Ɏ˗ǆā ýƓ˸ƵǕå èƓɜ Ƭ êîƓ˸ǈā Ǒƪ˗˹ǌǃå Ɋ ˠ˳˯ǃå ˔˻ǃƓƪá þå˗˳˯ƪå

.Ɨ˹ɜ˸ǆ ƗƽǄḪā ˕ƿā Ɇƿáā ˙˶ƿƋȺ ƓǋðƓ˱ǈɀā èƓƵā˙˵˸ǃå Ɋ ˠ˳ƙ 
2. .ýƓ˸ƵǕå èƓɜ Ƭ êîƓ˸ǈā ˔˻ǃƓƪá ɖ˻ˮˠ˯ǃ ç̇ ˻ˮḪ Ɨ ˸ǋá ßƓˠƵã 
3. .̠˻˻˵˯ǃå ƴɂïƓ˵ǆ ǑƼ ˃ ǃƓḧ˯ǃå Ɋɣ ƙ˳ā çïåíǗ ï˦ɣ ǆ˯ ɏïåíã þƓsǈ ßƓ˹ƕ 
4.  ǑɁ˦Ǆƪá þå˗˳˯ƪå Ɨ Ǆ˸Ƶ Ǒ˹ˮƙCPM Ĳ PERT  èƓ ǃā˓˴ǆ ˗ǒ˗˲ƙ Ǐǃã ƗƼƓưã

 ̝ǋå˦˸ǃå ɏāî ˥ǆ ̇ǒ̠˸ǃå ïƓ˯Ƥå ˥Ƶ Ąǚ˷ Ƽ Ơưåā Ɇɜ˵Ⱥ ÷ā̇˵ ǃ˸å ̆ ƽ˻˹ƙ
.ƓǌƙïåíǗ Ɨ ˸Ǆƶǃå èƓǈƓɜǆǗåā 

5.  Ǒ˯ǃå ̇ Ƥ˻Ƌ˯ǃå èǙƓ˲ǃ ĄƓ˹˱ƙ ̝ƪƓ˹˸ǃå ̞ ƿ˦ǃå ǑƼ æ˦Ǆɣ˸ǃå ̠˻˻˵˯ǃå íå˦ǆ ̇ Ƽ˻˦ƙ
å ˙ƛá ˥ǆ ɆǄǀƙ ˣǃ˘Ɂā é˗˲ƙ ÿá ˥ɜ˸Ȼ ƗƮƓƤ Ɨƽ˶Ɂā íïå˦˸ǃƓȺ ƗƮƓ˳ǃå í˦˻ǀǃ

.ƗƽǄḧ˯ǃåā ˕ƿ˦ǃå 
6.  ß˗ˮǃå Ɇˮƿ úå̇ ˲ǈå ñƓ ʾā ÷ā˙˵˸ǃå ˃ ǃƓḧƙ Ɋ ˷ǃ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå êî˦˸ǈ ɖ˻ˮˠƙ

.÷ā˙˵˸ǃå ǑƼ 
7.  Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå çïåíƎȺ ˙˰ǂá þƓ˸˯ǋǙå ˔˱ȻEarned Value Method (EVM) 

   ̇ ˵˸ǃå ˃ ǃƓḧƙ ƴ ˸ƞ Ɇ˻Ǆ˲ƙ ǑƼ Ɠǌ˻ǄƵ ˗˸˯ƶȻ Ǒ˯ǃå ç̇ ˻ƤǕå ǉ˘ǋ ƴ ˸ƞā Ü÷ā
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 ˛ ʿƙ Ǒ˯ǃå èå̇ Ƭ˓˸ǃå ˣǃ˘Ḫā Ü÷ā˙˵˸ǃå ˙ƤƋƙ āá þ˗ǀƙ ˛ ʿƙ Ǒ˯ǃå èå̇ Ƭ˓˸ǃå
 .÷ā˙˵˸ǃå çƓ ơ çïāí ç̇ ˯Ƽ ýǚƤ ÷ā˙˵˸ǃå Ɠǌǃ ô̇ ƶ˯ǒ Ǒ˯ǃå èƓƼå̇ ˲ǈǙå 

8.  ǏǄƵ Ɨ ˴˸˵ǃå ƗƿƓˠǃå ƴɂïƓ˵ǆ ǏǄƵ ˥˻˸ƑƓǀǄǃ Ɨ˶˶˳˯ǆ Ɨ ˮɂï˗ƙ èåïā˗ƕ þƓ ʿǃå
 þå˗˳˯ƪƓȺ ƴɂïƓ˵˸ǃå çïåíɀā Ǒƪ˗˹ǌǃå Ɋ ˠ˳˯ǃå ˔˻ǃƓƪá.Ɨ Ɂ˦ƪƓ˲ǃå èƓ ˹ǀ˯ǃå 

9.  èƓƶǆƓ˱ǃƓȺ Ǒƪ˗˹ǌǃå ˤ Ǆƶ˯ǃå èƓ Ǆˠ˯ǆ ˥˸ư Ɨ ƪ˗˹ǌǃå ƴɂïƓ˵˸ǃå çïåíã çíƓǆ êåïíã
  .Ɨ ƪ˗˹ǌǃå þ˦Ǆƶǃå ñï˗ƙ Ǒ˯ǃå Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃåā 
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 ñî ˗˹ƙƉƗ ˗˹ǉ̆ ˭ǁä ǍǂƳ úäîĀǔǁ ƕƻǂ˭˱Ǆ ɄƟä̠ Ǆ ˕˷Ƴ Ʉɀ˗ˮǐǗä ˤ˶˷ǁä ˢˠ˷Ǆ
) ƕƨˤḥǁä ö̠ ƽ çƑ ˷ǁ ƕɀ˗˵˱ǁä çƑƻ˴ǁäĀCucurbita pepo L.( 

˗ǐ˖ƢˤƓä ˕ɀïˤƓä Ǎƻ˞˴Ǆ1 ɍîʕ ǁ˲ä ̞˶ Ǆ˰ x Ɵ˶̠ǁä ̞ˬƳ  Û2 ɇƑ˳˶ǁä ˕˶˰Ǆ ìˤǂƢ   Û3 
1-  Ɨɂāå̊ ǃå ƗƶǆƓƞĲ  Ɨɂāå̊ ǃå Ɨ Ɂ̇ ˯ǃå Ɨ ǄḪĲ ßƓ ơǙå ˤ˴ƿ 
2-  Ɨɂāå̊ ǃå ƗƶǆƓƞĲ  ̇ ˯ǃå Ɨ ǄḪ ˙ƮƓǈ Ɨ ɁĲ ßƓ ơǙå ˤ˴ƿ 

3-  Ɨɂāå̊ ǃå ƗƶǆƓƞĲ  Ɨ ʸåï˚ǃå þ˦Ǆƶǃåā ç̇ ˠ ˮǃå Ɨ ǄḪĲ ǑƙƓ ˹ǃå êƓ˯ǈǗå ˤ˴ƿ 
m.abokhder@zu.edu.ly 

˛ǂ˱˭˲˶ǁä   : 
 Ɨɂāå̊ ǃå Ɨ˹ǒ˗ǆ ǑƼ Ɨ ˰˲ ǃå Ɨƪåï˗ǃå ǉ˘ǋ ˕ɂ̇ ƞáĲ  ˤƪ˦ǆ ýǚƤ Ɠ ˮ˻ǃ2018  èƓ ǈ ǏǄƵ

 Ɨƪ˦ḧǃå ÷̇ ƿ ˚˻Ḫ̇ ˯ƕ Ɇɂ̇ ˰ǒǙå ˦˸˹ǃå ˤˢ˹ǆ þå˗˳˯ƪƓȺ250  ǏǄƵ ò̇ǃåā ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ
 Ɨƛǚƛ Ü˥˻˯˻ǀ ʿơ ˥˻˯˻ƿïā Üç˗ơåā Ɨǀ ʿơ Ɨƿïā Ü˥˻˯ǀǄƼ ˥˻˯ƿïā ) ûåïāǖǃ ƗƽǄ˯˳ǆ ˦˸ǈ Ɇơå̇ ǆ

.(˗ǋƓ˵ǃå Ü Ɨǀ ʿơ ûåïāá 
 ˛˸Ƥ ƗɁ̇ ˱˯ǃå ˕˹˸˷ƙ ā Ɨ Ƒå˦˵ƶǃå ƗǄǆƓḪ  èƓƵƓˠǀǃå  ˤ ˸˶˯ƕ ƗɁ̇ ˱˯ǃå ˕˸˸Ʈ ˖˻ơ

ò̇ ǃƓȺ èǚǆƓƶǆ  ˦ǋā Ɇɂ̇ ˰ǒǙå ˦˸˹ǃå ˤˢ˹ǆ ˥ǆ ˗ơåā ˚˻Ḫ̇ ˯ƕ250  ǏǄƵ ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ
 ÿā̠ƕ ̠ǋƓ˵ǃå) ǑǃƓ˯ǃƓḪ (ƗƽǄ˯˳ǆ Ɠƞ˦ǃ˦˴˻ Ƽ ïƓ˸Ƶå) ûåïāǖǃ ƗƽǄ˯˳ǆ ˦ ǈ˸ èƓɂ˦˴˯ ǆ

.Ɨ ʿ ʿơ ûåïāá Ɨƛǚƛā ˥˻˹ƛåā Ɨƿïā Ü˥˻˯˻ǀǄƼ ˥˻˯ƿïā Ü(ƗǄǆƓƶǆ 
:ǏǄǒ Ɠ˸ ʼ Ɠǌ˻ǄƵ ý˦˶˲ǃå ˤƙ Ǒ˯ǃå ƝƑƓ˯˹ǃå ˝ ˳Ǆƙ ˥ɜ˸ɂā 

þå˗˳˯ƪå Ɏíá  ˦˸ǈ ˥ ơ˴á ï˦ǌl Ǐǃå ˥˻˯˻ǀǄƼ ˥˻˯ƿïā ÿ˦ḧƙ ƗǄơ̇ǆ ̠˹Ƶ ĄƓƬï Ɇɂ̇˰ǒǙå
 Ɨƿïā ÿ˦ḧƙ ̠˹Ƶ Ɇɂ̇˰ǒǙƓȺ ò̇ǃå èǚǆƓƶ˸ǃ ǑǃðƓ˹ƙ ̝ ƙ˻̇ƙ ǑƼ xǃî ̝ǀƵá ̠ƿā ÜèƓ˹Ǆǃ
 èƓƙƓ ˹ƕ Ɨˠ ƙ̇ ǆ ˤ ʿǃå Ɇƿá ˕ǈƓḪā ÜǑǃå˦˯ǃå ǏǄƵ Ɨ ʿ ʿơ ûåïāá Ɨƛǚƛ Ü˥˻˯ƿïā ÜƗ ʿ ʿơ

.(˗ǋƓ˵ǃå) ƗǈïƓǀ˸ǃå 

 ǑƼ çíƓɂð Ǐǃå ûåïāǖǃ ƗƽǄ˯˳˸ǃå ˦˸˹ǃå Ɇơå̇ ǆ ˗˹Ƶ Ɇɂ̇ ˰ǒǙƓȺ  Ɨƪ˦ḧǃå èƓƙƓ ǈ òï Ɏíá Ɠ˸ǂ
 ɖǀơ ˗ǀƼ ˣǃî Ǐǃå ƗƼƓưǗƓɁā Üç̇ Ḫ˘˸ǃå ïƓǋðǕå í˗Ƶ ǑƼ ôƓƽ˳ǈåā Ɨ˰ǈ˓˸ǃå ïƓǋðǕå í˗Ƶ
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mailto:m.abokhder@zu.edu.ly


 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   рм 

 
 

 ǑƿƓȺ ̠˹Ƶ ò̇ǃƓȺ ƗǈïƓǀǆ ƝƑƓ˯˹ǃå Ɇ˷ Ƽá ˥˻˯ǀǄƽǃå  ˥˻˯ƿï˦ǃå ÿ˦ḧƙ ƗǄơ̇ǆ ǑƼ Ɇɂ̇˰ǒǙå òï
ƗƽǄ˯˳˸ǃå Ɇơå̇ ˸ǃå   ïƓǋðǕå ˥ǆ í̠Ƶ Ɇƿå ̞Ǆ˱ƪ ̟ ơ˻ Ɨʿ ʿ˲ǃå ûåïāǕå ˦˸ǈ ˥ǆ Ɏ̇ƤǕå

 Ɨ˰ǈ˓˸ǃå ïƓǋðǙå ˥ǆ í̠Ƶ Ɇƿá ̠ǋƓ˵ǃå ƗǄǆƓƶǆ ˥ǆ ̞Ǆ˱ƪ ̠ǀƼ Ɏ̇Ƥá ƗơƓǈ ˥ǆā .ç̇Ḫ̆˸ǃå
 ïƓ˸˰ǃå í˗Ƶ ˥ǆ Ɇḧǃ Ɨɂ˦˹ƶǆ ƗȺƓ˱˯ƪå üƓ˹ǋ ˕ǈƓḪ ˣǃ˘Ḫā Üç̇ Ḫ˘˸ǃå ïƓǋðǕå ˥ǆ í˗Ƶ ˙ˮǂåā

ǃɣå ÿð˦ǃå ÜǏǄḧǃå ý˦˶˲˸ǃå Ü èƓƙƓ˹ǃå ǏǄƵ ˙ˠƿā ý˦˟ ˣǃ˘Ḫā ç̇ ˸˰Ǆǃ úƓ˱ǃåā êðƓ
 ÜƗƿïā ˗˹Ƶ ò̇ ǃå èǚǆƓƶǆ Ɠǌ˻Ǆɂā ˥˻˯ǀǄƽǃå ˥˻˯ƿï˦ǃå ƗǄơ̇ ǆ ǑƼ Ɇɂ̇ ˰ǒǙƓȺ ò̇ ǃå ˗˹Ƶ Üç̇ ˸˰ǃå
 ̞Ǆ˱ƪ ̠ǀƼ Ɏ̇Ƥá ƗơƓǈ ˥ǆā .Ǒǃå˦˯ǃå ǏǄƵ ƓǃðƓ˹ƙ Ɠǌˮ˻ƙ̇˯ƕ Ɨʿ ơʿ ûåïāá Ɨƛǚƛā ˥˻˯ƿïā

ïƓ˸˰ǃå ý˦ ā˟ ïƓ˸˰ǃå ý˦˶ ǆ˲  èåßå̇ǀǃ ʕ ǃʿ Ąǚƿå ̠ǋƓ˵ǃå ƗǄǆƓƶǆ .Ɨƪ˦ḧǃå èƓƙƓ ˹ǃ Ɠǋ̇ ˠƿā 
   ƕǄ˕ƾ˶ǁäIntroduction : 

  ) Ɨƪ˦ḧǃå  èƓ ǈ ˙ˮ˯ƶȻCucurbita pepo L.  Ɨ ʸ̇ ǀǃå ƗǄƑƓƶǃå ƴ ˯ƙ Ǒ˯ǃå èƓƙƓ ˹ǃå ˥ǆ (
Cucubitaceae   ˕˲ƙ ßƓ˯˵ǃå Ɇ˶Ƽ ǑƼ Ɠǌ˯Ƶåïð ˥ɜ˸ɂā Ɨƽ ˶ǃå Ɇ˻ƮƓ˲˸ǃå ˗ơå ˦ǋā

 èƓƙƓ ǈ ˚˻˸˯ƙā ÜƓǋ˦˸˹ǃ Ɨǆðǚǃå úā˙ˢǃå ˙Ƽ˦ƙ ƴǆ ( èƓɁ˦˶ǃå ) Ɨ ˸˲˸ǃå è˦˻ˮǃå úā˙ˡ
 ̨ƽǈ ǏǄƵ ç̇Ḫ̆ǆ ɏ̇Ƥåā Ɨ˰ǈ˓ǆ ïƓǋðå Ɇ˸ ƙ˲ ƓǌǈƋȺ èƓẏ ǀǃå ˥ǆ ̇˻˰ḧǃå Ɇ˰ǆ Ɨƪ˦ḧǃå

 ïå̇ ˸˯ƪå ƴǆā Ǚāá ç̇ Ḫ˘˸ǃå ïƓǋðǙå ˙ǌˠƙ ˖˻ơ èƓ ˹ǃå ïƓǋðǙå êƓ˯ǈå ýíƓ ƙ é˗˲Ȼ ˦˸˹ǃå
 ƗơƓ˹ǃå ˥ǆ ʕǌ˸ǃå Ɇ˻ƮƓ˲˸ǃå ̠ơå Ǒǋā  Ü ɊǀƼ Ɨ˰ǈ˓ǆ ïƓǋðå ÿ˦ḧ˯ƙ ʕƛ Ɨ˰ǈ˓˸ǃåā ç̇Ḫ̆˸ǃå
 ˥ǆ ˙˻˰ḧǃå ǏǄƵ ƓǌƑå˦˯ơǙ ÿƓ˴ǈǘǃ Ɨ ˲Ʈ ˗Ƒå˦Ƽ èåî ƓǌǈǕ ˣǃîā ƗȻíƓ˶˯ƿǙåā ƗɂïƓ˱˯ǃå

˻˴ǃƓḧǃåā ï˦ƽƪ˦ƽǃåā þ˦˻˴˹ƹƓ˸ǃå ā þ˦˻ùƪƓƙ˦ˮǃå  Ɇù˰ǆ Ɨ ùƑå˘ƺǃå ˙ƮƓ˹ƶǃå Ɨ ˹ƹ ƓǌǈǕ Ɠ˷Ȼáā þ˦
 ˥˻ǆƓ˯˻Ƽ Ɇ˰ǆ èƓ˹˻ǆƓ˯˻ƽǃƓȺ C ,E ,B6  ˕˯ˮƛå ˗ƿā èåï˗˻ǋ˦Ɂ̇ ḧǃå ǏǄƵ ƓǌƑå˦˯ơǙ ˣǃ˘Ḫā

 ëǚǆǙåā èƓ˹˻ǆƓ˯˻ƽǃå ǏǄƵ Ɠǋå˦˯ơǙ ˣǃîā Ɠǌǃ ˥˻Ǆǆā ç˗ƶ˸Ǆǃ êǚƶḪ þ˗˳˯˴ƙ Ɠǌǈå é˦˲ ǃå
]èåï˗˻ǋ˦Ɂ̇ ḧǃåā Ɨ ǈ˗ƶ˸ǃå1,2.[ 

å̇sǈ ƗȻíƓ˶ ƿ˯å Ɏā̠ƞ āí Ɨƪ˦ḧǃå ý˦˶ ǆ˲ ̇ˮ ƶ˯Ȼ ÜƓ˸ǃƓƵ  ÜˣǄǌ˯˴˸Ǆǃ  Ɨ ˲˶ǃå ǉ˗Ƒå˦ƽǃ
 êƓ˯ǈå çíƓɂ̊ǃ Ɨ˸ǄƵ û̇  ˟Ǐǃå ý˦Ʈ˦Ǆǃ éƓ˲ȺǕåā èƓƪåï̠ǃå ˥ǆ ̠ǒ̠ƶǃå ̞ ɂ̇ƞá xǃ̆ǃ
 þå̠˳ ƪ˯å ̇ ƛ˻Ƌƙ ǏǄƵ èƓƪåï̠ǃå ˞ ƶȺ ̇Ḫð .û˦ ǃ˴å èƓǄɣ˯ǆ ̇ Ƽ˻˯˦ǃ Ɨƪ˦ḧǃå ý˦˶ ǆ˲
 ˥˻ ǂ˴Ǚå Ɇ˰ǆ ˦˸˹ǃå èƓ˸s ǆ˹ þ̠˳ ƪ˯å x ǃ̆Ḫā  ǑƑƓ˸ḧǃå íƓ˸˴ǃåā ɏ˦˷ƶǃå íƓ˸˴ǃå
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Ḫā ˥˻˹˻Ḫ˦˯˻˴ǃåā .êƓ˯ǈǗå èǙ̠ƶǆ ǏǄƵ ÿ˦ƽ˯ǒǙå āå ˥Ǆ˻˰ǒǙå ˦˸ ǃ˹å ʕs ǆ˹ā ˥Ǆ˻Ǆɂ̇˱ˮ ǃå xǃ̆
 ˥ǆ ƗƽǄ˯˳ǆ Ɨ ƞ˦ǃ˦˻˴Ƽ ïƓ˸Ƶå ǏǄƵ Ɇɂ̇ ˰ǒǙå ˦˸˹ǃå  ˤˢ˹˸Ⱥ ò̇ ǃå ˤƙ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼā

]Ɨƪ˦ḧǃå ÷̇ ƿ  èƓ ˹ǃ   ûåïāǕå3.[ 
  : ƕƨäî˕ǁä ˣǄ ù˕Ǌǁä- 

Ɨƪåï˗ǃå ǉ˘ǋ ú˗ǌƙ Ǐǃå ˗ǒ˗˲ƙ ï˦˟ ˦˸˹ǃå ǃåā   ûåïāǖǃ ˔ƪƓ˹˸ǃå ƗȺƓ˱˯ƪå Ǌǃ Ɨƛ˗ơ ɏ˘
ƗǄǆƓƶ˸ǃå ˗˹Ƶ ò̇ ǃƓȺ Ɇɂ̇ ˰ǒǙƓȺ ƴǆ  Ɨƪåïí ÜǏǄƵ ǉ̇ ˻ƛƋƙ  èƓƽƮ ÜïƓǋðǗå  èƓƽƮ   ˦˸˹ǃå 
 ɏ̇˷ ǃ˳å ý˦˶˲˸ǃå Ü çí˦ƞā  .ïƓ˸˰ǃå 

 :˔˰ ǁä ƕ ˶ǉà-  
1-  ý˦˟ Ü Ɨ˰ǈ˓˸ǃå ïƓǋðǙå í˗Ƶ) Ɨƪāï˗˸ǃå èƓƽ˶ǃå ǏǄƵ Ɇɂ̇ ˰ǒǙå ˦˸˹ǃå ˤˢ˹ǆ ˙˻ƛƋƙ Ɨƪåïí

˸Ḫ Ü Ɠǌǃ˦˟ā Ɠ˸˰ǃå ˙ˠƿ ā èƓ ˹ǃå(ý˦˶˲˸ǃå Ɨ 
2-  ÿāí ā Ɨ˰ǒ̠ơ Ɨ˸ǄƵ û̇ Ɂɣā û˦ ǃ˴å èƓǄɣ˯ǆ Ǒƽḧ˯ǃ ý˦˶˲˸ǃå ˥ǆ èƓ˸ḧǃå ̇ Ƽ˻˦ƙ

 .ˣǄǌ˯˴˸ǃƓȺ ï˙˷ǃå 
     ƕƾȸƑ˲ǁä çƑƨäî˕ǁäReview of  Literature :- 
       ˤ˯ǒ Ɨɂ˦˷Ƶ Ɨ ƑƓ ˸ Ḫ íå˦ǆ Ǒǋā ( Ɨ ƙƓ ˹ǃå èƓǈ˦ǆ̇ ǌǃå ) ˦˸˹ǃå èƓ˸ˢ˹ǆ ˙ˮ˯ƶƙ

 ˥˻˴ǂǙå Ɇ˰ǆ  Ɠ Ǆ˸ƶǆ Ɠǌ˻ƶ˹˶ƙIBA  ˥˻˹˻Ḫ˦˯˴ǃå āBA   ˥˻Ǆɂ̇ ˮ˱ǃåāGA   ˦˸˹ǃå ˤˢ˹ǆā 
D 2Ü4 ]ǑƵåï̊ǃå êƓ˯ǈǗå ˥˻˴˲ ǃ˯ Ɠ˸ǃƓƵ Ɨǆ̠˳ ˯˴˸ǃå íå˦˸ǃå ˥ǆ Ɇɂ̇˰ǒǙåā ÿ˦ƽ˯ǒǙå4 [

  èƓ ˹ǃå Ɠǌƶ˹˶Ȼ āå ƓǌǀǄ˳Ȼ Ǒ˯ǃå Ɨ ƙƓ ˹ǃå èƓǈ˦ǆ̇ ǌǃå  ïāí ā Ɨ˸ǌǆ ˛ƽǈ ɏí˓ƙ Ǒ˯ǃåā
ǆå˦ƶǃå ˤǋá ˥ǆ Ɨ ƙƓ ˹ǃå èƓǈ˦ǆ̇ ǌǃå āå ˦˸˹ǃå èƓ˸ˢ˹ǆ Ü Ɨ˴ƽ˹ƕ ǑƼ ˤɜ˲˯ƙ Ǒ˯ǃå Ɨ ǄƤå˗ǃå Ɇ

 èƓ Ǆ˸ƶǃå ˥˴˲ƙ āå ˗ɂ̊ ƙ Ɠǌ˹ǆ ç̇ ˻ƺƮ èƓ ˸Ḫ ƗƼƓưã ÿåā èƓ ˹ǃå ˤ˴ƞ ï˦ˠƙā ˦˸ǈ
 èƓƽ˶ǃå ˥˻˴˲ƙ ýǚƤ ˥ǆ ƗƵåï˚ǃå ˥˻˴˲ƙ ǑƼ ˕˸ǋƓƪ ǑǃƓ˯ǃƓɁā  èƓ ˹ǃå ǑƼ Ɨɂ˦˻˲ǃå

]êƓ˯ǈǗå  çíƓɂðā  èƓƙƓ ˹Ǆǃ Ɨɂ̇ ˸˰ǃå ā  Ɨɂ̇ ǋ̊ ǃåā Ɨɂ̇ ˷˳ǃå3.[ 
  ˗ƞā Ɨƪåïí ǑƽƼ- èƓ ǈ ƗǄǆƓƶǆ ÿå  ˚˻Ḫ̇ ˯ƕ Ɇɂ̇ ˰ǒǙƓȺ ò̇ ǃƓȺ  Ɨƪ˦ḧǃå75- 150- 

225  ç̇Ḫ̆˸ǃå ïƓǋðǙå æƓ˴ơ ǏǄƵ Ɨ˰ǈ˓˸ǃå ïƓǋðǙå çíƓɂð Ǐǃå Ɏíá ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ
]Ǌƙí˦ƞā ý˦˶˲˸ǃå Ɨ ˸Ḫ çíƓɂð ˣǃ˘Ḫā5.[ 
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 ÿ˦ƽ˯ǒǙå ˦˸ ǃ˹å  ʕs ˹˸Ⱥ  ò̇ǃƓȺ  Ɨƪ˦ḧǃå èåïíƓȺ   ƗǄǆƓƶǆ ÿå ̠ƞā Ɏ̇Ƥá Ɨƪåïí ǑƼ xǃ̆Ḫā
 ˚˻Ḫ̇ ˯ƕ300- 450 Ĳ 600 ß̊ ƞ   ̊Ḫ˻˯̇ƕ ƗǄǆƓƶ˸ǃå è̇ǌlá ̟ ơ˻  Üÿ˦Ǆ˻˸ǃå ǑƼ450 

 Ɨɂ̇˷ ǃ˳åā Ɨɂ̇ǋ̊ǃå èƓƽ˶ǃå ) Ɨƪāï̠˸ǃå èƓƽ˶ǃå ǑƼ Ɨɂ˦˹ƶǆ çíƓɂð ÿ˦Ǆ˻˸ǃƓȺ ß̊ƞ
]ý˦˶˲˸Ǆǃ Ɨ ƞƓ˯ǈǗåā6.[ 

 ƗƽǄ˯˳ǆ èå̊ ˻Ḫ̇ ˯ƕ Ɇɂ̇ ˰ǒǙå ˦˸˹ǃå ˤˢ˹ǆ ˙˻ƛƋ˯ǃ Ɨƪåïí ǑƼ Ɠ˷Ȼáā0- 200- 400-600 
Ⱥ ̞ǈƓḪ èǚǆƓƶ˸ǃå Ɇ˷ Ƽå ÿå ̠ƞā ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ ˚˻Ḫ̇ ˯ƕ ò̇ ǃƓ200  ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ

]Ɨɂ̇ ˷˳ǃå ˦˸˹ǃåā Ɨ˰ǈ˓˸ǃå ïƓǋðǙå ý˗ƶǆ ǑƼ çíƓɂ̊ ǃå ˖˻ơ ˥ǆ4.[   
 ̞ǈƓḪā êƓ˯ǈǗå ˥˻˴˲ ƙ Ǐǃå èíá ÿ˦ƽ˯ǒǙå ˦˸ ǃ˹å ʕs ˹˸Ⱥ Ɨƪ˦ḧǃå èåïíƓȺ ƗǄǆƓƶǆ  èíá Ɠ˸ǂ

]Ɨƪ˦ḧǃå ÷̇ ƿ èƓ ˹ǃ Ɨ ˴˹˱ǃå Ɨ ˴˹ǃå ǏǄƵ ˙˻ƛƋƙ Ɠǌǃ7.[ 
ˢ˹˸Ⱥ Ɨƪ˦ḧǃå  èƓ ǈ ƗǄǆƓƶǆ  èíá  Ɨƪåïí ƗƽǄ˯˳ǆ èå̊˻Ḫ̇˯ƕ ÿ˦ƽ˯ǒǙå ˦ ǈ˸ ʕ150 -

200- 250 ] Ɨ˰ǈ˓˸ǃå ïƓǋðǙå í̠Ƶ ǑƼ Ɨɂ˦˹ƶǆ çíƓɂð Ǐǃå ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ8.[ 
 ̝ ǁ˰ä ú̠ Ā̋ ìäʕ˶ǁä Material and Method:- 

 Ɨɂāå̊ ǃå Ɨǀˠ˹˸Ⱥ Ɨƪåï˗ǃå ǉ˘ǋ ˕ɂ̇ ƞáĲ  Ɠ ˮ˻ǃ2018  Ɇɂ̇ ˰ǒǙå ˙˻ƛƋƙ Ɨƪåï˗ǃ (Ɨɂāå̊ ǃå ƗƶǆƓƞ)
ƗƽǄ˯˳ǆ Ɠ ƞ˦ǃ˦˻˴Ƽ ïƓ˸Ƶå ǏǄƵ  ˚˻Ḫ̇ ˯ƕ Ɇɂ̇ ˰ǒǙƓȺ ò̇ ǃƓȺ Ɨƪ˦ḧǃå èƓ ǈ ûåïāǕ250  ß̊ ƞ

]ÿ˦Ǆ˻˸ǃå ǑƼ6,8.[ 
 ˛˸Ƥ ƗɁ̇ ˱˯ǃå ˕˹˸˷ƙ ˖˻ơ Ɨ Ƒå˦˵ƶǃå  ƗǄǆƓḪ èƓƵƓˠǀǃå ˤ ˸˶˯ƕ ƗɁ̇ ˱˯ǃå ˕˸˸Ʈ ˖˻ơ

 ˦ǋā Ɇɂ̇ ˰ǒǙå ˦˸˹ǃå ˤˢ˹ǆ ˥ǆ ˗ơåā ˚˻Ḫ̇ ˯ƕ ò̇ ǃƓȺ èǚǆƓƶǆ250  ǏǄƵ ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ
 ïƓ˸Ƶå) ûåïāǖǃ ƗƽǄ˯˳ǆ ˦˸ǈ èƓɂ˦˯˴ǆ ā èǚǆƓƶǆ ƴɁïå) ǑǃƓ˯ǃƓḪ ( ƗƽǄ˯˳ǆ Ɠ ƞ˦ǃ˦˻˴Ƽ

. Ɨ ʿ ʿơ ûåïāá Ɨƛǚƛā ˥˻˹ƛåā Ɨƿïā Ü ˥˻˯˻ǀǄƼ ˥˻˯ƿïā Ü (˗ǋƓ˵ǃå 
æíˤƢˑ˶ǁä çäÞä̠ ƾǁä Āä çƑǆƑ ˬǁä  : 

 å-  ɏ̇˷ ǃ˳å ˦˸ ǃ˹å èƓƪƓʾ 
1- (ˤƪ) èƓ ˹ǃå ý˦˟ 
2-  ûåïāǕå í˗Ƶ 
3-  Ɨƿï˦ǃå ý˦˟) Ɨƿï˦ǃå ƗơƓ˴ǆ Ã Ɨƿï˦ǃå ô̇ Ƶ Ã0.75  ˤƪ2 ( 
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4-  êðƓɣǃå ÿð˦ǃå( ˤƞ) úƓ˱ǃå ā 
æ- :˙˻ǋ̊ ˯ǃå èƓƽƮ 

. (ç̇ Ḫ˘˸ǃå ïƓǋðǙå Ǐǃå Ɨ˰ǈ˓˸ǃå ïƓǋðǙå í˗Ƶ) Ɨ ˴˹˱ǃå Ɨ ˴˹ǃå æƓ˴ơ 
ê- :ý˦˶˲˸ǃå çí˦ƞ 
1- (ˤƪ) ïƓ˸˰ǃå ý˦˟ 
2-  (ˤƪ) ïƓ˸˰ǃå ˙ˠƿ 
í-   ) ý˦˶˲˸ǃå Ɨ ˸Ḫ Ã( ˥˟ / ïƓ˯ɜǌǄǃ ý˦˶˲ǆ Ɋƪ˦˯ǆ 

]Ɨǀɂ̇ ˠȺ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå èƓǈƓ ˮǃå Ɇ˻Ǆ˲ƙ ˤƙ / ǑƑƓ˶ơǙå Ɇ˻Ǆ˲˯ǃå9.[ 
 ƕ˳ƽƑ˷˶ǁä Ā ƛƏƑ˭˷ǁäResults and Discussion     :-  
) ýā˗ƞ ˥ǆ Ơ˷˯ǒ1 ƗơƓ˴ǆā ûåïāǕå í˗Ƶā èƓ ˹ǃå ý˦˟ ) Ɨƪāï˗˸ǃå èƓƽ˶ǃå ÿá (

 ʕs ˹˸Ⱥ ò̇ǃƓȺ Ɠǌ˯ƕƓ˱˯ƪå ǑƼ Ɠɂ˦˹ƶǆ ̞ƽǄ˯Ƥå ( ûåïāǖǃ úƓ˱ǃåā êðƓɣǃå ÿð˦ǃåā Ɨƿï˦ǃå
 ï˗ǃå ǉ˘ǋ ˥ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ˥ǆ ˗˱ǈ ˖˻ơ ÜɆɂ̇ ˰ǒǙå ˦˸˹ǃå Ɇ˷Ƽå ÿá Ɨƪå

 ˦˸˹ǃå ˤˢ˹ǆ ò̇ ƕ ˕ǈƓḪ Ɨƪāï˗˸ǃå èƓƽ˶ǃå ǏǄƵ Ɨɂ˦˹ƶǆ çíƓɂð Ǐǃå èíá Ǒ˯ǃåā èǚǆƓƶ˸ǃå
 ˚˻Ḫ̇ ˯ƕ Ɇɂ̇ ˰ǒǙå250  ˥˻ ƿ˯ï˦ǃå èåî èƓ˹Ǆǃ Ǒƞ˦ǃ˦˴˻ ƽǃå ̇ ƶ˸ǃå ǏǄƵ ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ

 Ɋƪ˦˯˸Ɂā èƓ ˹ǃå ý˦ˠǃ Ɨ˸ ʾ ǏǄƵå ˕ˠƵá ˖˻ơ ˥˻˯˻ǀǄƽǃå90.12  ǑƿƓ ƕ ƗǈïƓǀǆ ˤƪ
Ɠƶǆ ƓǌǄƿåā èǚǆƓƶ˸ǃå Ɋƪ˦˯˸Ⱥ ˗ǋƓ˵ǃå ƗǄǆ40.00  ˕ǈƓḪ ûåïāǕå í˗ƶǃ Ɨ ˸ƿ ǏǄƵåā ˤƪ

 Ɋƪ˦˯˸Ⱥ30.33  Ɋƪ˦˯˸Ⱥ ˗ǋƓ˵ǃå ƓǌǄƿåā18.10  ǑƼ Ɨˡ˦˲Ǆǆ çíƓɂð Ǐǃå èíá Ɠ˸Ḫ Ü
 Ɋƪ˦˯˸Ⱥ Ɨƿï˦ǃå ƗơƓ˴ǆ407  ˤƪ2  ̠ǋƓ˵ǃƓȺ ÿïƓǀǆ286  ˤƪ2 ƗǄǆƓƶǆ èíá Ɠ˸Ḫ Ü

èƓƽ˶ǃå ǑƿƓȺ  ǑƼ ɋ˦˲Ǆǆ ˥˴˲ƙ Ǐǃå Ɨɂ̇ ˸ƶǃå ƗǄơ̇ ˸ǃå ǉ˘ǋ ǑƼ èƓƙƓ ˹ǃå  êðƓɣǃå ÿð˦ǃå )
.ûåïāǖǃ úƓ˱ǃåā 

 ˥ǆā-  ƗȺƓ˱˯ƪå Ǌǃ é˗ơ ûåïāǖǃ Ǒƞ˦ǃ˦˻˴Ƽ ˙˸Ƶ Ɇ˷Ƽå ÿå Ɲ˯˹˯˴ǈ ƝƑƓ˯˹ǃå ǉ˘ǋ ýǚƤ
 ƴǆ Ɨǀƽ˯ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ǉ˘ǋā ˥˻˯ǀǄƽǃå ˥˻˯ƿï˦ǃå ˦ǋ Ɇɂ̇ ˰ǒǙå ˦˸˹ǃå ˤˢ˹˸ǃ

 ] ˥ǆ ɆḪ ˥ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå3  Ü6  Ü2 .[ 
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 ) üĀ˕Ɯ1ǁä ˢˠ˷˶ȸ ƕǂǄƑƴ˶ǁä ˗˹ƙƉƗ ( ƕƨˤḥǁä ö̠ ƽ çƑ ˷ǁ ƕɀ˗˵˱ǁä çƑƻ˴ǁä ǍǂƳ Ʉɀ˗ˮǐǗä ˤ˶˷
 ƕƙǘƙ Û þƑ˭˹ƾ ʽƟ þƑ˭ƽîĀÛ ƕ ʽ ʽƟ ƕƽîĀ Û ƕ ʽǂƺ ƕƽîĀ ) ƕ ǁƑ˭ǁä ƕ Ɯˤǁˤ˹˲ƻǁä îƑ˶ƳǗä ˒˲Ɵ

.(˕ǉƑ˳ǁƑȸ ƕǆîƑƾǄÛ ƕ ʽ ʽƟ çƑƽîĀ 
 

Least Significant Difference (LSD) 
 

) ýā˗ƞ ˥ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ˥ǆ Ơ˷˯ǒ2 Ɇɂ̇ ˰ǒǙå ˦˸˹ǃå ˤˢ˹˸Ⱥ ò̇ ǃå ÿå (
 ˚˻Ḫ̇ ˯Ɂā250  ˥˻˯˻ǀǄƼ ˥˻˯ƿïā Ǒǋā ûåïāǖǃ Ɨƞ˦ǃ˦˴˻ ƽǃå ïƓ˸ƵǙå ǏǄƵ ÿ˦Ǆ˻˸ǃå ǑƼ ɍ̊ƞ

 Ǒƞ˦ǃ˦˴˻ ƽǃå ̇ ƶ˸ǃå ɆƵ ɏ˦ƶ˹ǆ ̇ ƛ˻Ƌƙ Ǌǃ ÿƓḪ Ɨʿ ơʿ ûåïāá Ɨƛǚƛā ˥˻˹ƛå ā Ɨƿïā ā
Ɇ˷Ƽå ˕ǈƓḪ ˖˻ơ  ˥˻˯˻ǀǄƽǃå ˥˻˯ƿï˦ǃå  Ɨƪāï˗˸ǃå èƓƽ˶Ǆǃ ˤ ʾ Ɇ˷Ƽå ˕ˠƵåā èǚǆƓƶ˸ǃå

 ƗƞƓ˯ǈã ǑƼ xǃ̆Ḫā ïƓ˸˰Ǆǃ úƓ˱ǃåā êðƓɣǃå ÿð˦ǃåā ïƓ˸˰ǃå ̇ ƿɣā Ü ïƓ˸˰ǃå ý˦  ˟)
 ˙˸ƶǃå  ƴǆ ˤ ʿǃå ƗɁïƓǀ˯ǆ ˕ǈƓḪā Ǒƞ˦ǃ˦˻˴ƽǃå ˙˸ƶǃå å˘ǋ Ǌ ʼ æƓ˱˯ƪå Ǒ˯ǃåā ( ý˦˶˲˸ǃå

˦˸˹ǃå ˤˢ˹˸Ⱥ ò̇ ǃå ˙˻ƛƋ˯ǃ ƗȺƓ˱˯ƪǙå ˛ƽǈ Ɠǌǃā Ɨǀ ʿơ Ɨƿïā Ǒƞ˦ǃ˦˻˴ƽǃå  Ɇɂ̇ ˰ǒǙå-    ÿáā

çǘǄƑƴ˶ǁä 
 
  ˗˶ƴǁä

 ǏƜˤǁˤ˹˲ƻǁä
çƑ ˷ǂǁ 

 Ʉɀ˗ˮǐǗä ˘˹Ḩ˗Ɨ
 Ǐƺ Þ̆ Ɯ /
 þʕ ǂ˹˶ǁä 

 üˤ˝
 çƑ ˷ǁä
(ˢƨ) 

 ì˕Ƴ
 úäîĀǓä
çƑ ǆ/ 

 ƕƟƑ˲Ǆ
 ƕƽîˤǁä
 ˢƨ)2( 

 þïʕǁä
 éïƑ˞ǁä
 úäîĀǔǁ
(ˢƜ) 

 þïʕǁä
 ùƑ˯ǁä
 úäîĀǔǁ
(ˢƜ) 

˕ǉƑ˳ǁä  ƕǂǄƑƴǄ þĀ̞Ɠ 40.00 18.10 296 52.46 10.06 

ˣ˹˭˹ƾǂƺ ˣ˹˭ƽîĀ 250 90.12 30.33 407 98.40 29.70 
ƕ ʽ ʽƟ ƕƽîĀ 250 76.06 26.46 401 80.93 25.66 
ˣ˹˭˹ƾ ʽƟ ˣ˹˭ƽîĀ 250 65.06 23.86 303 78.36 21.83 
 çƑƽîĀ èǘƙ
ƕ ʽ ʽƟ 

250 55.00 21.10 289 66.33 19.70 

LSD(0.05)  5.65 2.63 2.49 1.68 0.96 
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 ǉ̆ǋā ̠ǋƓ˵ǃå ƗǄǆƓƶ˸Ⱥ xǃ̆Ḫā Ɨƞ˦ǃ˦˴˻ ƽǃå ïƓ˸ƵǙå ǑƿƓƕ ƗǈïƓǀǆ Ɨɂ˦˹ƶǆ ûā̇Ƽ Ɠǌ˻Ƽ üƓ˹ǋ
] ˥ǆ ɆḪ ˥ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ˥ǆ ƗǌƕƓ˵ǆ ƝƑƓ˯˹ǃå8  Ü10.[ 

 
) üĀ˕Ɯ2 þïʕǁäĀ  îƑ˶ˮǁä ̠˞ ƽĀ  üʕ  ̋ ) çƑƻ˴ǁä ǍǂƳ Ʉɀ̠ˮǐǗä ʕ˶ ǁ˷ä sɣ ˷˶ȸ ƕǂǄƑƴ˶ǁä ̠˹ƙƉƗ (

 îƑ˶ˮǂǁ ùƑ˯ǁäĀ éïƑ˞ǁä   ƕ ǁƑ˭ǁä ƕ Ɯˤǁˤ˹˲ƻǁä îƑ˶ƳǗä ˒˲Ɵ ƕƨˤḥǁä ö̠ ƽ çƑ ˷ǁ üˤ˴˰˶ǁä ƕ ˶ḨĀ
.(˕ǉƑ˳ǁƑȸ ƕǆîƑƾǄÛ ƕ ʽ ʽƟ çƑƽîĀ ƕƙǘƙ Û þƑ˭˹ƾ ʽƟ þƑ˭ƽîĀÛ ƕ ʽ ʽƟ ƕƽîĀ Û ƕ ʽǂƺ ƕƽîĀ ) 

 
çǘǄƑƴ˶ǁä 

 
 ˗˶ƴǁä

 ǏƜˤǁˤ˹˲ƻǁä
 çƑ ˷ǂǁ 

 ˘˹Ḩ˗Ɨ
 Ʉɀ˗ˮǐǗä
 Þ̆ Ɯ /
 Ǐƺ

 þʕ ǂ˹˶ǁä 

 üˤ˝
  îƑ˶ˮǁä
(ˢƨ) 

 ˗˞ƽ
 îƑ˶ˮǁä
(ˢƨ) 

 ƕ ˶ǀ
 üˤ˴˰˶ǁä
 îƑ˭ɚǉ / ˣ˝ 

 þïʕǁä
 éïƑ˞ǁä
 îƑ˶ˮǂǁ
(ˢƜ) 

 þïʕǁä
 ùƑ˯ǁä
  îƑ˶ˮǂǁ
(ˢƜ) 

˕ǉƑ˳ǁä  þĀ̞Ɠ
 ƕǂǄƑƴǄ 

9.23 1.82 6.95 63.93 20.75 

ˣ˹˭˹ƾǂƺ ˣ˹˭ƽîĀ 250 12.30 3.02 18.60 283.70 90.30 
ƕ ʽ ʽƟ ƕƽîĀ 250 11.50 3.00 16.20 206.30 66.23 

 ˣ˹˭ƽîĀ
ˣ˹˭˹ƾ ʽƟ 

250 11.30 2.90 10.20 160.20 53.32 

 çƑƽîĀ èǘƙ
ƕ ʽ ʽƟ 

250 9.56 2.20 7.95 139.30 40.86 

LSD(0.05)  0.84 0.12 1.76 8.64 2.74 
Least Significant Difference (LSD) 

) ýā˗ƞ ýǚƤ ˥ǆā3 ˚˻Ḫ̇ ˯ƕ Ɇɂ̇ ˰ǒǙƓȺ ò̇ ǃå ƗǄǆƓƶǆ ÿå Ɍơǚǈ (250  ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ
 ˥˻˯ǀǄƽǃå ˥˻˯ƿï˦ǃå Ǒƞ˦ǃ˦˻˴ƽǃå ˙˸ƶǃå ǏǄƵ-  ˙˻ˮƶ˯ǃå ƗƽƮ ǑƼ Ɨɂ˦˹ƶǆ çíƓɂð Ǐǃå èíá

 ƗɁïƓǀ˯ǆ ƝƑƓ˯ǈ ˕ˠƵá Ɠ˷Ȼá Ǒ˯ǃå) ç̇ Ḫ˘˸ǃå ïƓǋðǙå í˗Ƶ Ǐǃå Ɨ˰ǈ˓˸ǃå ïƓǋðǙå í˗Ƶ) Ǒ˴˹˱ǃå
å ˙˸ƶǃå ǑƼ ƗǄǆƓƶ˸ǃå ƴǆ ïƓǋðǖǃ í˗Ƶ ǏǄƵå ˕ˠƵá ˖˻ơ  .(Ɨ ʿ ʿơ Ɨƿïā Ǒƞ˦ǃ˦˻˴ƽǃ
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 ƝƑƓ˯˹ǃå å˘ǋā Ü˗ǋƓ˵ǃå ƗǄǆƓƶ˸Ⱥ ƗǈïƓǀǆā Ɨ ƞ˦ǃ˦˻˴ƽǃå ïƓ˸ƵǙå ǑƿƓ ƕ ƗǈïƓǀǆ Ɨ˰ǈ˓˸ǃå
] ˥ǆ ɆḪ ƴǆ Ɨǀƽ˯ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå11  Ü4  Ü8 .[ 

) üĀ˕Ɯ3  ˕ƳĀ ƕˮǆˑ˶ǁä îƑǉïǗä ì˕Ƴ ) çƑƻ˴ǁä ǍǂƳ Ʉɀ˗ˮǐǗä ˤ˶˷ǁä ˢˠ˷˶ȸ ƕǂǄƑƴ˶ǁä ˗˹ƙƉƗ ( ì
 ƕƽîĀ Û ƕ ʽǂƺ ƕƽîĀ ) ƕ ǁƑ˭ǁä ƕ Ɯˤǁˤ˹˲ƻǁä îƑ˶ƳǗä ˒˲Ɵ ƕƨˤḥǁä ö̠ ƽ çƑ ˷ǁ  æ̠ Ḩ˖˶ǁä îƑǉïǗä

.(˕ǉƑ˳ǁƑȸ ƕǆîƑƾǄÛ ƕ ʽ ʽƟ çƑƽîĀ ƕƙǘƙ Û þƑ˭˹ƾ ʽƟ þƑ˭ƽîĀÛ ƕ ʽ ʽƟ 

Least Significant Difference (LSD) 
 

ƕƬǘ˱ǁä : 
 Ɨƪåï˗ǃå ǉ˘ǋ ƝƑƓ˯ǈ ˥ǆ :  Ơ˷˯ǒ 

1-    ˚˻Ḫ̇ ˯ƕ Ɇɂ̇ ˰ǒǙå ˦˸˹ǃå ˤˢ˹˸Ⱥ ò̇ ǃå250  ˥˴ ƙ˲ Ǐǃå Ɏíá ̟ ơ˻ ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ
 ÿð˦ǃåā Ɨƿï˦ǃå ƗơƓ˴ǆ ÜûåïāǕå í̠Ƶ ÜèƓ˹ǃå ý˦  ˟) Ɨƪāï̠˸ǃå èƓƽ˶ǃå ǑƼ Ơưåā

 .( èƓ ˹Ǆǃ úƓ˱ǃåā êðƓˠǃå 

çǘǄƑƴ˶ǁä 
 

 ˗˶ƴǁä
 ǏƜˤǁˤ˹˲ƻǁä
 çƑ ˷ǂǁ 

 Ʉɀ˗ˮǐǗä ˘˹Ḩ˗Ɨ
 Ǐƺ Þ̆ Ɯ/
 þʕ ǂ˹˶ǁä 

 ƕˮǆˑ˶ǁä îƑǉïǗä ì˕Ƴ
çƑ ǆ / 

îƑǉïǗä ì˕Ƴ çƑ ǆ/æ̠ Ḩ˖˶ǁä 

 ˕ǉƑ˳ǁä ƕǂǄƑƴǄ þĀ̞Ɠ 2.30 5.10 

ˣ˹˭˹ƾǂƺ ˣ˹˭ƽîĀ 250 6.05 1.55 
ƕ ʽ ʽƟ ƕƽîĀ 250 5.30 1.91 

ˣ˹˭˹ƾ ʽƟ ˣ˹˭ƽîĀ 250 4.22 2.00 
 çƑƽîĀ èǘƙ
ƕ ʽ ʽƟ 

250 3.50 3.32 

LSD(0.05)  0.45 0.30 
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2-   Ɨǀ ʿ˲ǃå Ɨƿï˦ǃå Ü ˥˻˯˻ǀǄƼ ˥˻˯ƿïā Ǒƞ˦ǃ˦˻˴ƽǃå ˙˸ƶǃå ˗˹Ƶ Ɇɂ̇ ˰ǒǙå ˦˸˹ǃå ˤˢ˹˸Ⱥ ò̇ ǃå Ɏíá
 . ý˦˶˲ ǃ˸å Ɨ˸Ḫ ā ïƓǋðǙå ˥ɂ˦ḧƙā ɏ̇˷ ǃ˳å ˦˸ ǃ˹å ǑƼ Ɨɂ˦˹ƶǆ çíƓɂð  Ǐǃå 

3-  ā ˥˻˯ǀǄƽǃå ˥˻˯ƿï˦ǃå ˗˹Ƶ ǏǃāǕå ˦˸˹ǃå ƗǄơ̇ ǆ ǑƼ ˕ǈƓḪ Ɨƪ˦ḧǃå  ÷̇ ƿ èƓ ǈ ƗȺƓ˱˯ƪå ÿå
 ÜèƓ ˹ǃå ý˦˟ ) Ɨƪāï˗˸ǃå èƓƽ˶ǃå ǑƼ Ɨɂ˦˹ƶǆ çíƓɂð Ǐǃå èíá Ǒ˯ǃå ǉ˗ơåā Ɨ ʿ ʿ˲ǃå Ɨƿïā

 Ɨƿï˦ǃå ƗơƓ˴ǆ Ü ûåïāǕå í˗Ƶ ç̇ Ḫ˘˸ǃå ïƓǋðǙå í˗Ƶ ôƓƽ˳ǈåā Ɨ˰ǈ˓˸ǃå ïƓǋðǙå í˗Ƶ ˣǃ˘Ḫā
.( Ɏ̇ƤǕå Ɨƞ˦ǃ˦˴˻ ƽǃå ïƓ˸ƵǕƓȺ ƗǈïƓǀǆ ) ý˦˶˲˸ǃå Ɨ˸Ḫ çíƓɂðā ïƓ˸˰ǃå çí˦ƞ ˥˻˴˲ƙā 

: ƕ Ƭˤ˭ǁä 
 Ɇɂ̇ ˰ǒǙƓȺ Ɨƪ˦ḧǃå èƓƙƓ ǈ ò̇ ƕ Ɨ Ʈ˦˯ǃå ˥ɜ˸Ȼ ǊǈƎƼ Ɠǋ̇ Ḫî ɖƕƓ˴ǃå ƝƑƓ˯˹ǃå ýǚƤ ˥ǆ

 ˚˻Ḫ̇ ˯ƕ250  ˦ǃå ƗǄơ̇ǆ ǑƼ ÿ˦Ǆ˻˸ǃå ǑƼ ß̊ƞ ā ç˗ơå˦ǃå Ɨ ʿ ʿ˲ǃå Ɨƿï˦ǃå ā ˥˻˯ǀǄƽǃå  ˥˻˯ƿï
 èƓƽ˶ǃå ǑƼ ƗǄ˰˸˯ǆ Ɠǌ˯ƪåïí ˤƙ Ǒ˯ǃå èƓƽ˶ǃå ˤˢƶ˸ǃ Ɨɂ˦˹ƶǆ çíƓɂð Ǐǃå èíá ƓǌǈǕ ˣǃî
 ûåïāǖǃ úƓ˱ǃåā êðƓɣǃå ÿð˦ǃå ÜƗƿï˦ǃå ƗơƓ˴ǆ ÜûåïāǕå í̠Ƶ ÜèƓ˹ǃå  ý˦  ˟) ɏ̇˷ ǃ˳å

ǋ̇ ˠƿā ïƓ˸˰ǃå ý˦˟ā ÜƗ˰ǈ˓˸ǃå ïƓǋðǙå í˗Ƶ Ǒǋā Ɨ ˴˹˱ǃå Ɨ ˴˹ǃåā úƓ˱ǃåā êðƓɣǃå ÿð˦ǃåā Ɠ
.ý˦˶˲˸ǃå  Ɨ ˸Ḫā ïƓ˸˰Ǆǃ 
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˛˱ǂ˶ǁä  
Ɨ ƞƓ˯ǈå ˥˻˴˲˯ǃ Ɨ Ǆ˸Ƶ Ɨƪåïí ˖˲ ǃå å˘ǋ ýāƓ˹˯ǒ   ɏ˦˯˴˸ǃå  Ǒ˴˸˵ǃå  ƴ˸˱ ǃ˸å

 èåî Ǒ˴˸Ƭ ƴ˸˱˸ǃ Ɨ ƑƓɂ̊ ˻ƽǃå ˝ƑƓ˶˳ǃå ˞ƶȺ Ɨƪåï˗ǃ ˤ ˸˶˯ǃå ǏƼ Ɇǒ˗ƶƙ ɆƞǕ
 ÷ƓƶƬǙå ǏƼ ˗ǀƽǃå Ɨ Ǆ˸Ƶ ˥ǆ ˗˲Ǆǃ Ǒ˴˸Ƭ ƴ˸˱ǆ ˤ ˸˶ƙ ˤƙ ˖˻ơ Ü ˥˻˻ƞƓƞð ˥˻ƑƓˠƹ
  ƴ˸˱˸ǃå Ɇ˻Ʈ˦ƙ ˤƛā ƴ˸˱˸ǃå ɆƤåí Ǒ˴˸˵ǃå ÷Ɠƶ˵ǃå ˥ǆ Ǌ ˸Ḫ ˙ˮǂƋȺ ɋƓƽ˯ơåā Ǒ˴˸˵ǃå

ƕ Ɠɂïå̇ ơ ýā˚ƶǆ ÿå̊ ˳Ⱥ ˕˻ˮ˰ƙ ˤƙā "Ɨǆ˦ˢ˹˸ǃƓȺ" ç̇ Ƒå˗ǃå ˕˻˸ƪā Ɨǃā˚ƶǆ ˔˻ƕƓǈá Ɨˠƪå˦
Ɨɂāå̊ ƕ Ɇ˻˸ƙ ˖˻˲Ⱥ Ɨ˹˻˯ǆ ç˗ƵƓƿ ǏǄƵ Ɨǆ˦ˢ˹˸ǃåº 5.32  ƗơƓǈ ǑǀƼǕå Ɏ˦˯˴˸ǃå ǏǄƵ

 å˘ǋā Ǒ˴˸˵ǃå ÷˦ ˠ˴ǃå èƓƵƓƪ ßƓ˹ƛå ˛˸˵Ǆǃ ô̇ ƶǆ ÿƓɜǆ ǑƼ Ɨǆ˦ˢ˹˸ǃå ˕ˮƛā æ˦˹˱ǃå
  Ɨ ƪ˗˹ǌǃå Ɨ ˹ǀ˯ǃå Ɨ Ǆǂ) ǏƼ í˦ƞ˦ǆ ÿƓɜ˸ǃåĲ ïā˚˹ƞ-  (Ɠ ˮ˻ǃ èƓƞïí Ɇ˻˱˴˯ƕ Ɠ˹˸ƿ ˖˻ơ

) ƗƵƓ˴ǃå ˥ǆ Ɨǆ˦ˢ˹˸Ǆǃ êā˙˳ǃåā ý˦Ƥ˗ǃå çïå̇ ơAM9:00 ___PM  14:00  ç˗ƶǃ (
) ˙ǌƬ ˥ǆ Ɨƪåï˗ǃå ç̇ ˯Ƽ èá˗ƕ ā ˙ǌƬá Ɨƛǚƛ ç˗˸ǃā þƓȻá4/2019ú-6/2019 ˕˻ơ (ú

 ƗƿƓˠǃƓȺ ǊƮƓƤ èǙíƓƶǆ ýǚƤ ˥ǆ Ɨǆ˦ˢ˹˸Ǆǃ Ɨ Ǆḧǃå Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå æƓ˴˲Ⱥ Ɠ˹˸ƿ
ƑƓ˯˹ǃå ˕˵ƿ˦ǈ ˤƛ Ɨ ˴˸˵ǃå ƴǆ ƓǀȺƓƪ çí˗˲˸ǃå ˙ǌƬǖǃ Ɨɂ˦˱ǃåā Ɨ ƤƓ˹˸ǃå úā˙ˢǃå ˔˴ơ Ɲ

ǑǈƓ ˮǃå Ɇ˻˰˸˯ǃå  Ɇ˻˴ǂǙå ƝǆƓǈ̇ ˮƕ ˤƛā ˙ǌƬ Ɇḧǃ þƓƿïǕƓȺ Ɨ˹˻ˮ˸ǃå ýāå˗˱ǃå ǏƼ ˤ ʿǃå êåïíɀā
 èåî Ǒ˴˸Ƭ ƴ˸˱˸ǃ Ɨǃ˦ˮǀǆ ƝƑƓ˯ǈ ˕ˠƵå Ɨǆ˦ˢ˹˸ǃå ÿƓȺ Ơ˷ƙåā Ɨ ǈƓ ˮǃå èƓƿǚƶǃå êƓ˯˹˯ƪå

ǀȺƓ˴ǃå èƓƪåï˗ǃƓȺ ǊǈïƓǀǆ ˥˻˻ƞƓƞð  ˥˻ƑƓˠƹ ˗ơåā ǑƞƓƞð ßƓˠƹ èåî Ǒ˴˸Ƭ ƴ˸˱˸ǃ Ɨ
[1]  é˦˲Ⱥ ˚Ḫ̇ ǆ ˥ǆ ǉǚƵá çï˦Ḫ˘˸ǃå ç˗˸Ǆǃ Ǒ˴˸˵ǃå ÷ƓƶƬ Ǚã èƓǈƓ ƕ ˘ƤƋȺ Ɠ˹˸ƿ ˖˻ơÜ

mailto:boker@yahoo.com
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 ǉƓ ˸ǃå Ɨ Ǆ˲ƙā çí˗˱˯˸ǃå èƓƿƓˠǃåı äîˤƜƑƗ-   Ƒ ˬ˹ǁ  ƝƑƓ˯˹ǃå ƗǈïƓǀǆ ˕˸ƙ ˣǃ˘Ḫā Ü
ɂïå̇ ơ ƗƿƓ˟ ˙ˮǂå ˕ˠƵá  ˕˻ơ Ü ƗǀȺƓ˴ǃå èƓƪåï˗ǃƓȺ Ɨǆ˦ˢ˹˸ǃå ˥ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ˥ǆ Ɨ

 ÿá ˖˻ơÜ ˤ ˸˶˯ǃå ǏƼ úǚ˯Ƥå ˔ˮ˴Ⱥ ˣǃî ˙˻˴ƽƙā ˗ơåā ǑƞƓƞð ßƓˠƹ åî Ɨǆ˦ˢ˹ǆ
  í˦ƶƮ Ǐǃã Ɏî˓ǒ Ɠ˸ǆ ˙ˮǂá çïå̇ ơ Ǌƞïí ǏǄƵ ý˦˶˲ǃå ˗˹Ƶ ÷̇ ƪá Ɨǆ˦ˢ˹˸Ǆǃ ɖƼ˗˯ǃå ý˗ƶǆ
 ˤ˯ƙā ǉƓ ˸Ǆǃ Ǒƶ ˮˠǃå ɖƼ˗˯ǃå Ɨ Ǆ˸Ƶ ÷̇ ˴ƙ ǑǃƓ˯ǃƓɁā Ɠǌ˯ƼƓ˰Ḫ ˕ƽƤ ˔ˮ˴Ⱥ ǏǄƵá Ǐǃã ǉƓ ˸ǃå

˥˻˳˴ƙ Ɨ Ǆ˸Ƶ . Ɨǆ˦ˢ˹˸ǃå 
ǂḥǁäƕ ǂ˹ǁ˕ǁä çƑ˶ ƗƿƓˠǃå ÜǑ˴˸˵ǃå  ƴ˸˱˸ǃå ÜǉƓ ˸ǃå Ɨ Ǆ˲ƙā çí˗˱˯˸ǃå èƓƿƓˠǃå :

  Ɨ ƪ˗˹ǌǃå Ɨ ˹ǀ˯ǃå Ɨ ǄḪ ÜƗɂïå̇ ˲ǃåĲ ïā˚˹ƞ- .Ɠ ˮ˻ǃ 

Abstract:  

This research deals with a practical study to improve the 

productivity of the planar solar collector by modifying the design 

to study some of the physical properties of a solar collector with 

two glass covers, as a solar collector with two glass covers was 

designed to reduce the process of loss in solar radiation and to 

preserve the largest amount of solar radiation inside the collector 

and then connect the collector with thermally insulated tank by 

insulated tubes and the circuit was called "the system" and the 

system was installed on a solid base that tilted at an angle of 32.5□ 

at the horizontal level towards the south.( College of engineering 

Technology ïJanzour-libya) The temperature entry and exit of the 

system from the clock (9: 00AM ___ 14:00 PM) for several days 

and for a period of three months, and the study period began from 

(4/2019 -6/2019 ) when we calculated the total thermal energy of 

the system through the equations for solar energy and then the 

results are discussed according to the climatic and weather 

conditions for the months previously specified, with the graphic 

representation in the excel program, and the inclusion of the values 

in the tables shown in numbers for each month, and then a 

conclusion is drawn from the graphical relations and it is clear 

through its predecessor proved that the system gave acceptable 

results for a solar collector with two glass covers compared to 
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previous studies for a solar collector with one glass cover, where 

we took solar radiation data for the above-mentioned period from 

the "Research Center for Renewable Energies and Desalination ï 

Tajoura-libya ", as well as compared The results obtained from the 

system with previous studies, where it gave the largest thermal 

energy from a system with one glass cover, and the explanation of 

this due to a difference in design, as the rate of flow in the system 

is faster when the temperature is higher, which harms the rise of 

water to a higher because of its lower density and thus speed. The 

process of natural flow of water and the heating process take place 

in the system. 

ƕǄ˕ƾ˶ǁä 
   ˖˻ơÜ ɆƮå˦˯˸ǃå ˕˲ ǃåā þƓ˸˯ǋǙå ɖ˲˯˴Ȼ Ɨ Ǆ˸ƶǃå ôå̇ ƹǕ Ɨ ˴˸˵ǃå ƗƿƓˠǃå ýƓ˸ƶ˯ƪå

) þƓƵ Ɨɂ˦˯˴˸ǃå Ɨ ˴˸˵ǃå èƓƶ˸˱˸ǃå ýƓ˸ƶ˯ƪå ß˗ƕ ÿã1960 Ɨ ˴˸˵ǃå ƗƿƓˠǃå þå˗˳˯ƪǙ(ú
Ǆ˸ƶǃå èƓǀ ˮˠ˯ǃå  ÿã ÜƗ˭Ƽ˗˯ǃåā ǉƓ ˸ǃå ˥˻˳˴˯ǃ ǑƼ Ɇ˻Ǆǀƙā çßƓƽḧǃå ǑƼ çíƓɂð Ǐǃã êƓ˯˲ƙ Ɨ

ǃå Ɨ˶ Ƥï íïå˦ǆā ç̊ ǌƞá ïƓḧ˯ƕåā ɆƮå˦˯˸ǃå ˕˲ ǃƓȺ Ǚã ˣǃî ˤ˯ǒ Ǚā ƗƽǄḧǃå˰ Ɏ̇ǈ xǃ̆ǃ Ü ˥˸
 Ɠǌǆå˗˳˯ƪå ˥ɜ˸Ȼ ç˗˻ƞā ç˗ǒ˗ƞ íå˦ǆ ˙ɂ˦ˠƙ èǙƓ˱ǆ ǑƼ ç˗ǒå̊ ˯ǆ çï˦˶Ⱥ ç̇ ƑƓƪ éƓ˲ȺǕå ÿá

˱˸ǃå ǑƼ Ɨ ˴˸˵ǃå ƗƿƓˠǃå  ˥ǆ çíƓƽ˯ƪǙå ǑƼÜ ƗǄƛƓ˸˯ǆ ôå̇ ƹǕ Ɨɂ˦˯˴˸ǃå Ɨ ˴˸˵ǃå èƓƶ˸
)flat plate collectors Ɨɂ̊ ˻Ḫ̇ ˯ǃå èƓƶ˸˱˸ǃåā (   .[2](Focusing collectors) 
.èƓƶ˸˱˸ǃå ˤ˴ǀ˹ƙā  ÷å˦ǈá ç˗Ƶ Ǐǃå Ɨɂ˦˯˴˸ǃå Ɨ ˴˸˵ǃå:Ɨ ˴ Ƒï 
1- ˥ǆ Ɨɂïå̇ ơ ǊƿƓ˟ Ǐǃå Ɨ ˴˸˵ǃå ƗƿƓˠǃå Ɇɂ˦˲˯ƕ þ˦ǀƙ Ǒ˯ǃå Ɨɂïå̇ ˲ǃå Ɨ ˴˸˵ǃå èƓƶ˸˱˸ǃå

 Ǒ˯ǃå þƓ˴ƞǕå ˝ƑƓ˶Ƥ ýǚƤ. Ɨ ˴˸˵ǃå ƗƶƬǕå óƓ˶˯ǆå ǏǄƵ çï˗ƿ Ɠǌǃ 
2- Ɇɂ˦˲˯ƕ þ˦ǀƙ Ǒ˯ǃå þƓ˴ƞǕå Ǒǋā (Ǌ ˯ǃ˦Ƽ ˦ƙ˦ƽǃå ƓȻǚ˳ǃå) Ɨ ƑƓɁ̇ ǌḧǃå Ɨ ˴˸˵ǃå èƓƶ˸˱˸ǃå

 ý˦Ƥ̠ǃå ÿāí ̇ƬƓǆ Ɇɜ˵Ⱥ ƗƑƓɁ̇ǌḪ ǊƿƓ˟ Ǐǃã Ǒ˴˸˵ǃå ÷ƓƶƬǙå ƗƿƓ˟ǑƼ  èƓ Ǆ˸Ƶ
. ý˦˲˯ǃå 
3-ʿǄǃ Ɨ ˴˸˵ǃå ƗƿƓˠǃå Ɇ˸ƶ˯˴ƙ Ǒ˯ǃå Ɨ ƑƓ ˸ Ḫ ˦ƙ˦ƽǃå èƓƶ˸˱˸ǃå ƗɂāƓ˸ Ḫ èǚƵƓƽ˯ƕ þƓ

 Ɨ ƙåï˗˻ǋ˦Ɂ̇ ḧǃå íïå˦˸ǃå  êƓ˯ǈɀā[7] ˚˻Ḫ̇ ˯ǃå Ɨɂ̇ ˢǈ þ˗˳˯˴˯Ƽ Ɨɂ̊ ˻Ḫ̇ ˯ǃå èƓƶ˸˱˸ǃå Ɠǆá Ü
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 ƴƼ̇ ƙ ɏ˘ǃå Ɇˮǀ˯˴˸ǃå Ơˠ˴ǃå Ǐǃå ç̊ Ḫ̇ ˸ǃå ƗƶƬǕå Ǌƞ˦ǒ ɏ˘ǃå Ǒ˹˲˹˸ǃå ˛ǂƓƶǃå Ɨˠƪå˦ƕ
 ƗƶȺƓ˯˸ǃ óƓƤ ðƓǌƞ þå˗˳˯ƪå Ǐǃå ç̊ ǌƞǕå ǉ˘ǋ Ɇ˰ǆ ǑƼ ˙ǆǕå êƓ˯˲Ȼ ˗ƿā Ü Ǌƙïå̇ ơ

ƶƬǙåǃå Ɇ˸ƶȻ Ǐ˯ơ Ǒ˴˸˵ǃå ÷Ɠƴ˸˱˸  çï˦Ʈ Ɇ˷Ƽå ǏǄƵ ˛ǂƓƶǃå[2] Ɨ ơƓ˹ǃå ˥ǆā Ü
 ˥ǆ Ɨˠ ˴ ǃå Ɨɂ˦˯˴˸ǃå Ɨ ˴˸˵ǃå èƓƶ˸˱˸Ǆǃ ÿå̊ ƙǙå çïå̇ ơ Ɨƞïí ˗ɂ̊ ƙ Ɠǆ åïíƓǈ Ɨ Ǆ˸ƶǃå

²)ʉ150 Ɇƿá çïå̇ ˲ǃå Ɨƞïí Ɇ˶ƙ íïƓ ǃå ßƓ˯˵ǃå úā˙ˡ ǏƼā Ɨ ǃƓ˰˸ǃå úā˙ˢǃå ˗˹Ƶ (
Ǆ˸ǃ ɏïå̇˲ǃå ̠ǀƽǃå ÿǙÜ Ɨƞï̠ǃå ǉ̆ǋ ˥ǆ ̇˻˰ɜȺ çïå̇ơ Ɨƞï̠ǃ Ɏ˦ ǀ˶ǃå ʕ ǃʿå ˥ǆ í̠˲Ȼ Ɋ˲

 êā˙˳ǃåƗ˹ɜ˸˸ǃåÛ  ǏǄƵá Ɨɂïå̇ ơ èƓƞïí Ɲ˯˹ƙ ÿå Ɨɂ̊ ˻Ḫ̇ ˯ǃå Ɨ ˴˸˵ǃå èƓƶ˸˱˸Ǆǃ ˥ɜ˸Ȼ Ɠ˸Ḫ
 Ɇƿá Ɏïå̇ơ ̠ǀƽȺ Ɇ˸ƶƙ ÿå ˥ɜ˸Ȼ Ɠ˸ǂÜ Ɨɂ˦˴˯ ǃ˸å Ɨ˴˸˵ǃå èƓƶ˸˱ ǃ˸å ˥ǆ Ɨ˱ƙƓ˹ǃå xǄƙ ˥ǆ

 Ɨ ǃƓƵ Ɨɂïå̇ ơ çßƓƽɜɁā[5]. 
1- ƕǄʕɣ ˷˶ǁä ƑǊ˷Ǆ þʕḥ˭Ɨ Ǐ˭ǁä Þä̆ƜǓä. 
- :ǏƜîƑ˱ǁä Ʉɚ Ǌǁä  Ǌ˯ƼƓơ ǏǄƵ ̠˹˯˴ɂā óƓ˸ǃå ë˦Ǆǃåā ýðƓƶǃåā ̝ ƕ˻ƓǈǕå ǏǄƵ Ɏ˦˯˲Ȼ

. ˔˵˳ǃå ˥ǆ ÷˦ ˹˶ǆ Ɇɜ ǌǃå å˘ǋā úƓƽ˵ǃå ßƓˠƺǃå Ɠ Ǆƶǃå 

- :üïƑƴǁä ) Ɨɂïå̇ ˲ǃå Ǌ˯˻ǄƮ˦ǆ ā ǑƞƓƞ̊ ǃå ú˦˶ǃå ˥ǆ ˦ǋāK=0.035w/m.c° (
) Ǌɜ˸ƪād=5cm.óƓ˸ǃå ë˦ Ǆǃåā ǑƞïƓ˳ǃå Ɇɜ ǌǃå ˥˻ƕ ƴǀɂā ( 

- :òƑ˶ǁä êʕ ǂǁä  ǏǄƵ Ǌ˯ˮ˰ǆ Ɨ ƪƓ˲˹ǃå ˔˻ƕƓǈǕå ˥ǆ ç˗˸Ƶá āá ú˦ƽƮ ˥ǆ ˔Ḫ̇ ˯ǒ ˦ǋā
) Ɨɂïå̇ ˲ǃå Ǌ˯˻ǄƮ˦ǆ ā Ǒǈ˗ƶǆ Ơˠƪk=385 w/m.c°) ˣ˸˴Ɂā (d=2 mm ƗơƓ˴ǆā (

)Ǌ˲ˠƪ 2m2 A= )  ƗǄƤåí ïƓɣƿƋȺ ˥˻˻˴ Ƒï ˥ Ɂ˻ˮ˦ǈá ǏǄƵ Ɏ˦˯˲ɂā (cm 27( 1.  
) ýå˦˟áā150 cm(  Ɨ˯ˮ˰ǆ ƴǆ ƗǄ˶˯ǆā ÿ˗ƶ˸ǃå Ơˠƪ ǏǄƵ10  ˔˻ƕƓǈá Ɨ ǄƤåí ïƓˠƿƋɁā

)0.9525 cm ˥˻ƕ ƗƼƓ˴˸ǃåā (˔˻ƕƓǈǕå (10 cm)  ɎïƓ˱ƙ í˦ƪá ßǚɣȺ ǑǄɣǆ ˦ǋā Ü
.÷Ɠ˸ǃ ˙˻ƹ 

-ùƑƻ˳ǁä ÞƑ˞Ƹǁä) ˣ˸˴Ⱥ êƓƞ̊ ǃå ˥ǆ Ɨǆ˦ˢ˹˸ǃå ǑƼ þ˗˳˯˴˸ǃå ßƓˠƺǃå :d=4mm (
 ˥˻ƕ ƗƼƓ˴˸ǃåā æ̇ ˴ƙ ƴǈƓ˸Ḫ Ɇ˸ƶȻ Ǒɜ ˯ƪǚƕ Ɋɂ̇ Ƭ Ɨˠƪå˦ƕ Ɇɜ ǌǃå ǏǄƵá ǑƼ ˕ˮ˰ǆāÜ

 ˥˻˻ƞƓƞ̊ ǃå ˥˻ƑƓˠƺǃå10cm. 
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-ǇƑ ˶ǁä þä̆ Ƣ ) Ǌ˯ƶƪ Ɠɂïå̇ ơ ýā˚ƶǆ ÿå̊ Ƥ ˥Ƶ çïƓ ʸ ˦ǋā80 L ýíƓ ǆ å ǊǄƤå˗ƕ ˗ƞ˦ǒ (
) Ǌǃ˦˟ ɏïå̇ơ4cm ) ǏǄƵ Ɏ˦˯˲ɂā (8 ) ˙ˠǀȺ ñƓ˲˹ǃå ˥ǆ ÷˦ ˹˶ǆā ( èƓƽǃ0.9525 

cm.Ǒ˴˸˵ǃå ƴ˸˱˸ǃƓȺ Ɇ˶˯ǆā ( 

- :Ʉ˹Ƭˤ˭ǁä ˒˹ƓƑǆà Ɠǌǃ˦˟ ɏïå̇˲ǃå ÿå̊˳ǃåā Ǒ˴˸˵ǃå ƴ˸˱ ǃ˸å ˥ ƕ˻ ɊɁ̇ƙ ̝ ƕ˻Ɠǈá Ǒǋā
)L=4 m ā () ˙ˠǀɁ0.9525 cm Ǐǃã ƗƼƓưǗƓȺ ɏïƓ˱˯ǃå ˥˻˯˻ǃ˦ˮǃå ˥ǆ ýðƓƶȺ Ɨǃā̊ƶǆā (

. Ɨǆ˦ˢ˹˸ǃå  ɊɁ̇ ǃ ˕ǆ˗˳˯ƪå Ǒ˯ǃå èǚƮ˦ǃå 
-þä̆ ˱ǁäĀ Ǐ˲˶˳ǁä Ʋ˶˯˶ǁä ˓˹ˬˮƗ æ˕ƳƑƽ  ˗ǒ˗˲ǃå ˥ǆ Ǒǈ˗ƶǆ ɆǆƓơ ˥Ƶ çïƓ ʸ Ǒǋā:

) ÷ƓƽƙïƓȺ100cm Ɨǆ˦ˢ˹˸ǃå ˕˻ˮ˰ƙā Ü ǑƙǓå Ɇɜ˵ǃå ǑƼ ˥˻ˮǆ Ɠ˸Ḫ ÿå̊ ˳ǃå Ǌƿ˦Ƽ ˕ˮ˰ǒ (
Ⱥ ôïǕƓȺ Ɇ˻ǆ Ɨɂāå̊Ɂā æ˦˹˱Ǆǃ Ǌǌƞ˦ǆ ÿ˦ḧƙ ̟˻˲²)32.5 ǏǄƵ ( ǑǀƼǙå  Ɇ˷Ƽá Ǒǋā

 Ɨɂ˦˯˴˸ǃå  Ɨ ˴˸˵ǃå èƓƶ˸˱˸Ǆǃ è˗ƞā Ɨɂāåð[5,4] 
) Ɇɜ˵ǃåā1 ˤ ˸˶ƙ ˤƙ ˕˻ơ Ü ñƓ ʿǃå ç̊ ǌƞáā Ǒ˴˸˵ǃå ƴ˸˱˸Ǆǃ Ɨǆ˦ˢ˹˸ǃå Ơư˦ǒ (

 ƗƿƓˠǃƓȺ ǉƓ ˸ǃå ˥˻˳˴ƙ Ɨǆ˦ˢ˹ǆ Ɨƪåïí ýǚƤ ˥ǆā  Ɠ Ǆ˲ǆ Ɨǆ˦ˢ˹˸ǃå ƴ ˸˱ƙā ÿå̊ ˳ǃå
Ɨ ˴˸˵ǃå  ǉ˘ǋ Ɇ˸Ƶ á˗ˮǆā Ɨ Ǆ˸ƶǃå èåïƓ ˯ƤǙå ǑƼ Ɨǆ˗˳˯˴˸ǃå Ǒƶ ˮˠǃå ˙ɂā˗˯ǃå ÷˦ ǈ ˥ǆ

 ƗƿƓˠǃå æƓ˴˯ǂå ǏǄƵ ˗˸˯ƶȻ Ɨǆ˦ˢ˹˸ǃåƗ ˴˸˵ǃå  ƓǌǄɂ˦˲ƙā ƴ˸˱ Ǆ˸ǃ Ɏ˦˯˴˸ǃå ë˦Ǆǃå Ɇˮƿ ˥ǆ
 ƗɂïƓ˴ǃå ǉƓ ˸ǃå ˥˻˳˴˯ǃ  Ɏî˓ƙ Ɨɂïå̇ ơ ƗƿƓ˟ ǏǃãǑƼ  ˣǃî ˔ˮ˴˯ɂā Ɠǌ˯ƼƓ˰Ḫ Ɇǀ˯Ƽ ˔˻ƕƓǈǙå

å ɆƤå˗ƕ Ɠ ʹ ˮ˟ ßƓ˸ǃå ÿåïāí ǏƼ êƓ˯ǈǗå ā Ɨǆ˦ˢ˹˸ǃǑǃƓ˲ǃå  ˤ ˸˶˯ǃå ˛ƽǈ ǏǄƵ Ǐ˹ˮǆ 

] [5,4. 

 
 

) ɆɜƬ1 ñƓ ʿǃå ç̊ ǌƞáā Ǒ˴˸˵ǃå ƴ˸˱˸Ǆǃ Ɨǆ˦ˢ˹˸ǃå Ơư˦ǒ ( 
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2- çƑƴ˶˯˶ǂǁ ƕƽƑ˞ǁä åƑ˲˰ǁ çǗìƑƴǄ. ƕ ˲˶˳ǁä 
  Ɏ˦˯˴˸ǃå ë˦Ǆǃå Ɇˮƿ ˥ǆ Ɨ˴˸˵ǃå ƗƿƓɣǃå æƓ˴˯ǂå ǏǄƵ ̠˸ ƶ˯Ȼ Ɨǆ˦s ˹˸ǃå ǉ̆ǋ Ɇ˸Ƶ á̠ˮǆ

 ƗɂïƓ˴ǃå ǉƓ ˸ǃå ˥˻˳˴ƙ Ǐǃã Ɏî˓ƙ Ɨɂïå̇ ơ ƗƿƓ˟ Ǐǃå ƓǌǄɂ˦˲ƙāÜ ƴ˸˱˸ǄǃǑƼ  Ɇǀ˯Ƽ ˔˻ƕƓǈǕå
 ˣǃî ˔ˮ˴˯ɂā Ɠǌ˯ƼƓ˰ǂǑƼ  êƓ˯ǈǗå ÿã Ɨǆ˦ˢ˹˸ǃå ɆƤå˗ƕ Ɠ ʹ ˮ˟ ßƓ˸ǃå ÿåïāíǑǃƓ˲ǃå  Ǐ˹ˮǆ

  èƓƞïí ñƓ ʿǃ ç̊ ǌƞá ˔˻Ḫ̇ ƙ ā Ɨǆ˦ˢ˹˸ǃå ïƓ ˯Ƥåā ˝˲Ƽ ô̇ ƺǃā ˤ ˸˶˯ǃå ˛ƽǈ ǏǄƵ
 ƗǄƤå˗ǃå çïå̇ ˲ǃå èƓƞïí ñƓ ʾāÜ Ǒ˴˸˵ǃå ƴ˸˱˸ǃå Ǐǃåā ˥ǆ ƗƞïƓ˳ǃåā ƗǄƤå˗ǃå  çïå̇ ˲ǃå
 ɎāƓ˴ƙ ǊƙßƓƽḪ ÿ˦ḧƙ Ɠǆ ƓǃƓƹā Ɋ˲ ǃ˸å çïå̇ơ Ɨƞïí ñƓʾā ÿƓ˳˴ ǃå Ǐǃåā ˥ǆ ƗƞïƓ˳ǃåā

 ˗ơå˦ǃå ˥ǆ Ɇƿá āá Ơ ˲Ʈ ˗ơåā çïå̇ ˲ǃå ˝Ǆ˳˯˴ƙ Ɠǋ˗˹Ƶ Ǒ˯ǃå çïå̇ ˲ǃå Ɨƞïí ÿåā Ơ ˲˶ǃå
 ˛˸˵˯ǃå ˥ǆ ˕ƕƓƛ ïå˗ǀǆ ˕˲ƙ ˥˻˳˴˯ǃå ë˦ ǃ Ɇ˸ƶȻ Ɠǆ˗˹Ƶ ç̊ ˻˸˸ǃå Ɨƞï˗ǃƓȺ Ɠǌ˻ǃå ïƓ˵Ȼ

 Ɨ˯ƕƓƛ úā˙ˡ ˕˲ƙāɏá  Ɇǒ˗ƶƙ ˥ɜ˸Ȼ Ɠ˸Ḫ ˥˻˳˴˯ǃå Ɨƞïí çíƓɂ̊ ƕ Ɇǀ˯ƪ çßƓƽḧǃå ÿå Ǐ˹ƶ˸Ⱥ
ƗƵ̇ ƪ ÿã ˖˻ơ ɆƿƓ˹ǃå ƴƑƓ˸ǃå ÿƓɂ̇ ƪ ƗƵ̇ ƪ ˙˻ƺ˯ƕ ˥˻˳˴˯ǃå Ɨƞïí  Ɨ˷ƽ˳˹ǆ ƴƑƓ˸ǃå ÿƓɂ̇ ƪ

 Ɨ ǃƓƵ çßƓƽḪā Ɨ˷ƽ˳˹ǆ ˥˻˳˴ƙ Ɨƞïí Ɲ˯˹ƙ[3]. 
  ) Ɇɜ˵ǃå2 Üƴ˸˱ ǃ˸å ʕ˸˶ ƙ) ǏǄƵ ̠˸˯ƶƙ Ɏ˦˯˴˸ǃå Ǒ˴˸˵ǃå ƴ˸˱ ǃ˸å çßƓƽḪ Ơư˦ǒ(

 ƣǃå...Ǒ˴˸˵ǃå ƴ˸˱˸ǃå Ɠǌ˹ǆ ÷˦ ˹˶˸ǃå íå˦˸ǃå[ 6] 

 

) Ɇɜ˵ǃå2 ǑƑƓ˸ǃå) ÷˦ ǈ Ɨ ˴˸˵ǃå èƓƶ˸˱˸Ǆǃ çßƓƽḧǃå Ơư˦ǒ (Ĳ ( ǑƑå˦ǌǃå[ 6]. 
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 þƓsǈ ǏƼ Ɏ˦˯˴˸ǃå Ǒ˴˸˵ǃå ƴ˸˱ ǃ˸å ˥ǆ Ɨ˶ Ǆ˳˯˴˸ǃå Ɨɂïå̇˲ǃå ƗƿƓɣǃå æƓ˴ơ ˥ɜ˸Ȼ Ɠ˸ǂ
 ƴ˸˱˸Ǆǃ Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå íƓ˱ȻǗ Ɨ ǃƓ˯ǃå ƗǃíƓƶ˸ǃƓȺ  ˕ǆ˗˳˯ƪå ˖˻ơ ˥˻ƑƓˠƹ èåî ɖǄƺǆ

 ǑǃƓ˯ǃƓḪ èǙíƓƶ˸ǃå ǉ̆ǋā ˥˻ ƞ˻Ɠƞð ˥˻ƑƓɣƹ èåî Ɏ˦˯˴˸ǃå Ǒ˴˸˵ǃå[2]. 
ὐ ὟὧὝὴ Ὕὥ        O ρ 

 ˕˻ơJ   Ɏïå̇˲ǃå ýƓǀ˯ǈǙåW/m²  
   Tp  óƓ˸ǃå Ơˠ˴ǃå çïå̇ ơ ǊƞïíC□ 

    Ta  ßå˦ǌǃå çïå̇ ơ ǊƞïíC□   
□      Uc ƴ˸˱ Ǆ˸ǃ  ǏǄḧǃå Ɏïå̇˲ǃå ɆǆƓƶǆ□ C W/m ²  

ρ

Ὗὧ

ρ

ὟὨ

ρ

Ὗὴ

ρ

ὟЊ
        O ς 

Uc     ƴ˸˱ Ǆ˸ǃ  ǏǄḧǃå Ɏïå̇˲ǃå ɆǆƓƶ˸ǃå□ C W/m ² 
Ud     ƴ˸˱ Ǆ˸ǃ ýāǙå ǑƞƓƞ̊ǃå ßƓɣƺǄǃ Ɏïå̇˲ǃå ɆǆƓƶ˸ǃå□ C W/m² 
Up    Ɏïå̇˲ǃå ɆǆƓƶ˸ǃå ǑǈƓ˰ǃå ǑƞƓƞ̊ ǃå ßƓˠƺǄǃ  ƴ˸˱˸Ǆǃ□ C W/m² 

ὐ
ὗ

ὃ
      O σ 

 ˕˻ơὗ ñƓǀƙā ƴ˸˱˸Ǆǃ Ɨɂïå̇ ˲ǃå ǊƿƓˠǃåὡ 
A   ƴ˸˱˸ǃå ǊơƓ˴ǆm² 

ὗ ὐὃ     O τ 
4-  ƕ˳ƽƑ˷˶ǁäĀ ƛƏƑ˭˷ǁä 

) Ɇɜ˵ǃå ˥ǆ Ɠ˹ǃ Ơ˷˯ǒ3 ) ˤƿï ýā˗˱ǃåā (1 Ɇɂ̇ ƕá ˙ǌ˵ǃ ƗƞïƓ˳ǃå Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå ÿƋȺ (
 Ǐǃå˦ơ Ɠǌǃ Ǌ˸ ʾ Ɇƿá ˕Ǆ˱˴Ƽ Ɠ ˮ˴ǈ ç̇ ˻ƺ˯ǆW 277.4  ǏǄƵáā ÿā̇˵ ƶǃåā ˥ǆƓ˰ǃå þ˦˻ǃå ǑƼ

 Ɠǌǃ Ǌ˸ ʾW 356.4  Ǐǃå˦ơ Ɨɣƪ˦˯˸ǃå Ɠǌ˯˸ āʾ ÿā̇˵ ƶǃåā ƴƪƓ˯ǃå þ˦˻ǃå ǑƼW 320  
ǃ̠˯ƶǆ ÿ˦ḧƙ çïå̇˲ǃå è Ɠƞïí ÿǙ ƗǑƼ .˥˴ơå Ǌ ʼ Ɨǆ˦ˢ˹˸ǃå ßåíá ˙ˮ˯ƶȻ ˣǃ˘ǃ ˙ǌ˵ǃå å˘ǋ 
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) üĀ˕˯ǁä1) ˗Ǌ˳ǁ ýƑȹǗä ˜ƴȸ ƲǄ ƕɀîä̠ ˰ǁä ƕƽƑ˞ǁä ü˕ƴǄ (4/2019( ù 

ýƑȹǗä 
Day ) ƕɀîä̠ ˰ǁä ƕƽƑ˞ǁä ü˕ƴǄw( 

25 342.78 
26 286 
27 318.23 
28 277.4 
29 356.4 
30 338.1 

 

 
) Ɇɜ˵ǃå3 Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå ˙˻ƺƙ ý˗ƶǆ Ơư˦ǒ () ˙ǌ˵ǃ þƓȻǙå ˞ƶȺ ƴǆ4/2019( ú 

) Ɇɜ˵ǃå ˥ǆā4) ˤƿï ýā˗ƞā (2 Ɨǆ˦ˢ˹˸ǃå ˥ǆ ƗƞïƓ˳ǃå Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå ˙˻ƺƙ Ơư˦ǒ (
 Ɠǌǃ Ǌ˸ ʾ Ɇƿå ˕Ǆ˱˴Ƽ þƓȻǕå ˞ƶ ǃ å̇ ˻˰Ḫ ǉ̇ ˻ƺ˯ǆ ˦ǒƓǆ ˙ǌ˵ǃW157.4  ˙˻ƺ˯ǃ ˣǃîā
 Ǐǃå˦ơ Ɠǌǃ Ǌ˸ ʾ ǏǄƵáā ˖ǃƓ˰ǃå þ˦˻ǃå ǑƼ Ɨ ƤƓ˹˸ǃå úā˙ˢǃåW 434.13 ǑƼ  ˖ǃƓ˰ǃå þ˦˻ǃå

˵Ƶ Ǐǃå˦ơ Ɨˠƪ˦˯˸ǃå Ɠǌ˯˸ ʾā ˙W321.4. 
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) üĀ˕˯ǁä2) ˗Ǌ˳ǁ ýƑȹǓä ˜ƴȸ ƲǄ ƕɀîä̠ ˰ǁä ƕƽƑ˞ǁä ˗˹ƸƗ ü˕ƴǄ (5/2019( ù 
 

ýƑȹǗä 
Day 

) ƕɀîä̠ ˰ǁä ƕƽƑ˞ǁä ü˕ƴǄw( 

2 256.9 
3 157.45 
6 364.2 
8 378.4 
9 411.2 
13 434.3 
14 379.36 
29 190 

 

 
) Ɇɜ˵ǃå4 ˙ǌ˵ǃ  þƓȻǕå ˞ƶȺ ƴǆ Ɨǆ˦ˢ˹˸Ǆǃ Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå ˙˻ƺƙ ý˗ƶǆ Ơư˦ǒ (5/2019 ú

 ÿǚ˻ǆ Ɨɂāå̊ ƕ□32.5 ǀƼǙå ǏǄƵǑ 

) Ɇɜ˵ǃå ˥ǆ Ɠ˹ǃ ˥˻ƕ Ɠ˸ǂ5) ˤƿï ýā˗˱ǃåā (3˦˻ǈ˦ǒ ˙ǌ˵ǃ Ɨǆ˦ˢ˹˸Ǆǃ Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå ÿá (  
 Ɏîá Ɠ˸ǆā Ɨɂ˦˱ǃåā Ɨ ƤƓ˹˸ǃå úā˙ˢǃ å̇ ˢǈā Ɨ ưƓ˸ǃå ˙ǌƬǖǃ Ɨ ˴˹ǃƓȺ Ɠǆ ƓƵ˦ǈ ǉ̇ ˻ƺ˯ǆ

˙ǌ˵ǃå å˘ǌǃ ƗȻå˗ƕ ǑƼ Ǌ˸ ʾ Ɇƿá ˕ˠƵá ƓǌơǚƮɀā Ɨǆ˦ˢ˹˸ǃå Ɇˠƶǃ  Ǐǃå˦ơ Ɠǌǃ Ǌ˸ ʾ Ǐǈíáā
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8.150  ˕Ǆ˱ƪ Ɨ˸ ʾ ǏǄƵåā ˙ǌ˵ǃå å˘ǌǃ ˙˵Ƶ ǑǈƓ˰ǃå þ˦˻ǃå ǑƼ èåā èåā482  ǑƼ  þ˦˻ǃå
ǃå Ɠǌ˯˸ āʾ ÿā̇˵ ƶǃåā ˥ǆƓ˰ǃå èåā Ǐǃå˦ơ Ɨˠƪ˦˯˸4.277  Ǌ ǄƵƓƼ ˙ˮ˯ƶƙ ˣǃ˘ǃ Ɨ˱ ˯ǈā

 Ɨǆ˦ˢ˹˸ǃå Ɇ˻ƺ˵˯ǃ Ɠ ʼƓḪ ˙ˮ˯ƶȻ ˤƿ̇ ǃå å˘ǋā ˙ǌ˵ǃå å˘ǌǃ Ɠǆ ƓƵ˦ǈ ç̇ ˻ƺ˯ǆ ƗƿƓˠǃå. 
) üĀ˕˯ǁä3) ˗Ǌ˳ǁ ýƑȹǓä ˜ƴȸ ƲǄ ƕɀîä̠ ˰ǁä ƕƽƑ˞ǁä ˗˹ƸƗ ü˕ƴǄ (6/2019( ù 

ýƑȹǗä 
Day ) ƕɀîä̠ ˰ǁä ƕƽƑ˞ǁä ü˕ƴǄw( 

11 204.54 
12 150.8 
15 193 
18 163.6 
21 290.46 
25 
26 
27 
28 

293.36 
342.26 
377.4 
482 

 

 
 

) ɆɜƬ5 ˙ǌ˵ǃ þƓȻǕå ˞ƶȺ ƴǆ Ɨǆ˦ˢ˹˸Ǆǃ Ɨɂïå̇ ˲ǃå  ƗƿƓˠǃå ˙˻ƺƙ ý˗ƶǆ Ơư˦ǒ (6/2019 ú
 ÿǚ˻ǆ Ɨɂāå̊ ƕ□32.5 ǑǀƼǙå ǏǄƵ 
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) Ɇɜ˵ǃå ˥ǆā6) ˤƿï ýā˗˱ǃåā (4˙ǌƬǙå ƴǆ Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå ˙˻ƺƙ Ɋƪ˦˯ǆ Ơư˦ǒ ( 
) ǊǀȺƓƪ Ɨƪåïí ˥ǆ ˗ơåā ǑƞƓƞð ßƓˠƹ è åî ǏǃāǙå ˥˻˯ǆ˦ˢ˹˸ǃ4/5/6/2009  ( ú

[1]  ) ˥˻˻ƞƓƞð ˥˻ƑƓˠƹ èåî Ɨ ǈƓ˰ǃå Ɨǆ˦ˢ˹˸ǃåā4/5/6/2019 Ɨɂāå̊ ƕ Ɠ˸ǋ ǚḪā( ú
 ÿǚ˻ǆº32.5  ǑƼ Ǌ˸ ʾ ǏǄƵå ˕Ǆ˱ƪ Ɨ ǈƓ˰ǃå Ɨǆ˦ˢ˹˸ǃå ÿƓȺ Ơ˷˯ǒ ˖˻ơÜ ǑǀƼǕå ǏǄƵ

 Ɇɂ̇ ƕá ˙ǌƬW 320˦˻ǈ˦ǒ ˙ǌƬ ǑƼ Ɨ˸ ʾ Ǐǈíá Ɠ˸˹˻ƕ W 277.4  Ɨ˸ ʿǃå ǉ˘ǋ ˙ˮ˯ƶƙ
 Ɠ˸ǆ Ɨƪåï˗ǃå ƗǄƮå˦ǆā ƓǌơǚƮå ˤƙā Ɨǆ˦ˢ˹˸ǃå ǑƼ ɆˠƵ ˔ˮ˴Ⱥ Ɠǆ ƓƵ˦ǈ Ɨˠƪ˦˯ǆ ƗƿƓˠǄǃ
 ɆƤåí çïå̇ ˲ǃå æ̇ ˴˯ǃ Ǐǈíá Ɠ˸ǆ êƓƞ̊ ǃå ǑƼ ɖƬ í˦ƞ˦ǃ ˣǃîāÜ ƓǌƙßƓƽḪ Ɨ˸ ʾ ˥ǆ ɆǄƿ
 ˙ǌƬ ǑƼ Ɨ˸ ʾ ǏǄƵá Ɋƪ˦˯ǆ ˕Ǆ˱ƪ ǏǃāǕå Ɨǆ˦ˢ˹˸Ǆǃ Ɨ ˴˹ǃƓȺ ƓǆáÜ ˥˻˻ƞƓƞ̊ ǃå ˥˻ƑƓˠƺǃå

 ˦˻ǈ˦ǒW   267  Ǌ˸ ʾ ɆƿåāW 183 ˙ǌ˵ǃå ýǚƤ ÷ƓƶƬǗå Ǌ ˸Ḫ çíƓɂ̊ ǃ ƴƞ̇ ǒ å˘ǋā
 å˘ǋā ǏǃāǙå Ɨǆ˦ˢ˹˸ǃå ˥ǆ Ɇ˷Ƽå ƝƑƓ˯ǈ ˕ˠƵå Ɨ ǈƓ˰ǃå Ɨǆ˦ˢ˹˸ǃå ÿƓȺ Ɠ˹ǃ Ơ˷˯ǒ Ɠ˹ǋ ˥ǆāÜ

 ˔ˮ˴ǃ ƴƞ̇ ǒǑƼ  ßƓˠƺǃå ˖˻ơ ˥ǆ ˤ ˸˶˯ǃå úǚ˯ƤåǑƞƓƞ̊ ǃå  æ̇ ˴ƙ Ǌ ˴ǈ Ɇǀƙ Ɠǆ˗˹ƶƼ
.Ɇ˷Ƽá çßƓƽḪ ǏǄƵ Ɇ˶˲ǈ Ɨǆ˦ˢ˹˸ǃå ɆƤåí ÷ƓƶƬǙå 

) üĀ˕Ɯ4˗ǊƪǓä ƲǄ ƕɀîä̠ ˰ǁä ƕƽƑ˞ǁä ˗˹ƸƗ Ɉƨˤ˭Ǆ ( ǏƜƑƜï ÞƑ˞Ʒ ç äí ǍǁĀǗä ˣ˹Ǆˤˠ˷˶ǁ 
) ǈƾȸƑƨ ƕƨäîì ˣǄ ˕ƟäĀ4/5/6/2009  ( ù[1]   ˣ˹˹ƜƑƜï ˣ˹ƏƑ˞Ʒ çäí ƕ ǆƑˮǁä ƕǄˤˠ˷˶ǁäĀ

)4/5/6/2019 þǘ˹Ǆ ƕɀĀä̆ Ɠ Ƒ˶ǉ ǘḨĀ( ùº32.5  ǍǂƳǏƾƺǓä 

 
˗Ǌ˳ǁä 

ǁä ƕƽƑ˞ǁä Ɉƨˤ˭Ǆƕɀîä̠ ˰  ƕǄˤˠ˷˶ǁä ˣǄ
 ˕ƟäĀ  ǍƜƑƜï ÞƑ˞Ʒ äí çäʕ ǁƑȸW 

 ƕǄˤˠ˷˶ǁä ˣǄ ƕɀîä̠ ˰ǁä ƕƽƑ˞ǁä Ɉƨˤ˭Ǆ
 ˣ˹˹ƜƑƜï  ˣ˹ƏƑ˞Ʒ çäíçäˤǁƑȸ W 

April 183 320 
May 216 321.4 

June 267 277.4 
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) ɆɜƬ6 ßƓˠƹ è åî ǏǃāǙå ˥˻ǆ˦ˢ˹˸ǃ ˙ǌƬǕå ƴǆ Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå ˙˻ƺƙ Ɋƪ˦˯ǆ (ǑƞƓƞð  ˗ơåā

) ǊǀȺƓƪ Ɨƪåïí ˥ǆ4/5/6/2009 ˥˻˻ƞƓƞð ˥˻ƑƓˠƹ åî  Ɨ ǈƓ˰ǃå Ɨǆ˦ˢ˹˸ǃåā( ú
)4/5/6/2019 ÿǚ˻ǆ Ɨɂāå̊ ƕ Ɠ˸ǋ ǚḪā ( úº32.5  ǏǄƵǑǀƼǕå 

.ƕƬǘ˱ǁä 
 Ɇ˶ ˲˯˸ǃå Ɏ˦ ǀ˶ǃå Ɨɂïå̇˲ǃå ƗƿƓɣǃå ÿá ̠ƞā Ɨƪāï̠˸ǃå  Ɨǆ˦s ˹˸ǃå ýǚƤ ˥ǆ ÿá ˥˻ˮƙ
 ƴƞ̇ ǒ å˘ǋā ƗǀȺƓ˴ǃå èƓƪåï˗ǃå ˥ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå ˤ ʾ ˥ǆ Ɇ˷Ƽá Ɠǌ˻ǄƵ

 ƴ˸˱˸ǃå ˤ ˸˶ƙ ǑƼ úǚ˯Ƥå ǏǃãǑ˴˸˵ǃå  ÷ƓƽƙïǙ ÷̇ƪá ɖƼ̠˯ǃå ý̠ƶǆ Ɠǌ˻Ƽ ÿ˦ɜȻ ̞ ơ˻Ü
 çïå̇ ˲ǃå èƓƞïíǑƼ Ǆǀƙā  Ɨǆ˦ˢ˹˸ǃå èƓƪƓɜƶǈǙå Ɇ˻Ǒ˯ǃå  ßƓˠƺǃå èƓǀ ˟ ˥˻ƕ é˗˲ƙ

ǑƞƓƞ̊ ǃå   ƗǀȺƓ˴ǃå èƓƪåï˗ǃå ƴǆ ɖƕƓˠ˯ƙ Ɨƪåï˗ǃå ˥ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ÿá ˥˻ˮƙāÜ
 ǉƓ ˸ǃå ˥˻˳˴˯ǃ Ɠ˸ǌ˹ǆ çíƓƽ˯ƪǚǃ Ǌ˲ǃƓƮ  Ɨǆ˦ˢ˹˸ǃå Ǐ˹ƶȻ å˘ǋāÜ. 

ƲƜä̠ ˶ǁä 
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]1[  Ǌ˹ƪ Üɏ̇˻˲˴ ǃå ǊǄǃå ˗ˮƵ ǏǄƵ ï˦˯Ḫ̠ǃå úå̇Ƭå ˕˲ƙ ǏǄ˻˱ƶǃå ÿƓ˸Ȼã
2009ƗǃƓƪïÜú  ˝ƑƓ˶˳ǃå ˞ƶȺ ƗǈïƓǀ˸ǃ Ɨ Ǆ˸Ƶ Ɨƪåïí ÿå˦˹ƶȺ ˙˻˯˴ƞƓǆ

 Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ ˸ȻíƓǂå ˥˻Ȑ˦˯˴ǆ ˥˻˻˴˸Ƭ ˥˻ƶ˸˱˸ǃ Ɨ ƑƓɂ̊ ˻ƽǃåĲ  ïā˚˹ƞĲ. Ɠ ˮ˻ǃ 
]2[  Ǌ˹ƪ Ǌ˟ Ɏ̇ƪ í˦˸ ǆ˲.í å2000 Ɠǋ̇ ưƓơ çí˗˱˯˸ǃåā ç˗ǒ˗˱ǃå ƗƿƓˠǃ Ü ú

.ƓǌǄˮǀ˯˴ǆā 
]3[  ˦ ǒ.íÜ ˗˻ƶƪ ˤ ˀå̇ ƕå Ɇ˻ǄƤ .íÜ ˙ǂƓƬ ˙ƕƓƞ ˙ǂƓƬ .í Ɨ˸ƞ̇ ƙ .˗ǒåā ý˦ƪ í˦ǃ˦ǆ Ʉƪ

 Ɨǆ˗ǀǆ ëā˗˸ǆ íƓ˸Ƶ.í ˥˴ơ ǑƼ  Ü Ɨ ˴˸˵ǃå ƗƿƓˠǃå1989 ˔˯ḧǃå ïåí Ɨɂ̇ ǒ˗ǆ Üú
.ɆƮ˦˸ǃå ˙˵˹ǃåā ƗƵƓ ˠǄǃ 

]4[   ǏǃāǙå Ɨ˹˴ǃå ÜƗǃƓ ƪ ˗ɂ̇ Ƽ ˗˸˲ǆ íå˓Ƽ .í1992 Ʉ˶ǈ ƗɂïƓ Ƥå Ɨ ˸ǄƵ ç̇ ˵ǈ " ú
 ˖˲ Ǆǃ Ɨ ˮƶ˵ǃå Ɨ˹˱Ǆǃå ƗǈƓǆƋȺ Ɨ ˴˸˵ǃå ƗƿƓˠǃå èƓƪåïí ˚Ḫ̇ ǆ Ɠǋï˗˶Ȼ Ɨɂ˦˹ƪ

ǃå ÷ƓƶƬǙå" Ǐ˸Ǆƶǃå .ýāǙå í˗ƶǃåÜƗƿƓˠǄǃ ɆƑƓǋ ï˗˶ǆ Ǒ˴˸˵ 
]5[  Ɨ˹˴ǃ ëƓ ˶ǃå íƓƶƪ ïåí ˗˸˲ǆ Ɇ˻ˮǈ Ǐƽˠ˶ǆ1995 ÜƗƿƓˠǃå Ɇˮǀ˯˴ǆā ˛˸˵ǃåÜú

.ƴɂð˦˯ǃåā ˙˵˹Ǆǃ ëƓ ˶ǃå íƓƶƪ ïåí 
[6] Adenb.Meined and Marjoriep.Meinel (Author  ) ā APPLIED  
SOLAR ENERGY MEINEL āAn introduction Hardcover-

January1ā1977. 

]7[     í Ɨ˹˴ǃ Üÿā̇Ƥáā ̠ƶƪ ʕ å̇ˀƕå ǏǄƵ .2006 èƓǀ ˮˠƙ ǑƼ çïå̇ ˲ǃå ýƓǀ˯ǈå Üú
. ƴɂð˦˯ǃåā ˙˵˹Ǆǃ ˙˱ƽǃå ïåí ÜƗ ƪ˗˹ǌǃå 

]8[   .þ.í  ǊǄǃå ˗ˮƵ ˥ǒ˗ǃå ï˦ǈǑƶ Ɂ̇ ǃå Ɨ˹˴ǃ Ü1983 ïƓ˸˰˯ƪǙ Ɨ ˸Ǆƶǃå ûƓƼǓå  Ü
.Ɨʾå̇ƶǃå Ɨɂï˦ǌ˸˱ ǃåÜ ̇˵ ǃ˹åā Ɨ̓Ɠƽ˯ǃå ÿā˓˵ ǃå ïåí  ÜƗ˴˸˵ǃå ƗƿƓɣǃå 
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 æƑǀƑ˰Ǆ ˗˹ƻ˳ƗæîˤƬ ɄƢäì çƑǆƑ Ɠ ƕ ˷˹˯ǁä ƕ Ǆïîäˤ˱ǁä ýä˕˱˭ƨƑȸ 

îˤ˹ƨ ìˤƴ˲Ǆ ƕɀ˗ˬƬ1 æ˕ƴƨˤƓà ˕˶Ɵà ˙ ǆà Û2 ɂƨˤǐ Û ˗ǄƑƳǏˬɀ˗Ƴ3êǘƬ ˕ǁƑƢ Û  ˥ǒ˗ǃå
 ɏï˦˴ ǃå4 

21,Ɨ ˹ǀ˯ǃåā þ˦ǄƶǄǃ ǑǃƓƶǃå ˗ǌƶ˸ǃåĲƓˮ˻ǃ Ų̈Ǆƕå̇˟ ÜƗƶ˸˱ ǃå û˦ƪ 
3Ɠ ˮ˻ǃ Ü˛Ǆƕå̇ ˟ ÜƗ ˹ǀ˯Ǆǃ þ˗ǀ˯˸ǃå ˚Ḫ̇ ˸ǃå 

4 þ˦ǄƶǄǃ ǑǃƓƶǃå ˗ǌƶ˸ǃåèƓ ˹ǀ˯ǃåāĲƓ ˮ˻ǃ Ü˛Ǆƕå̇ ˟ Ü˛Ǆƕå̇ ˟ 
:Ɇ˻˸ȻǗåsabrinainly@gmail.com 

˛˱ǂ˶ǁä 
 ʕ˯ǒ îã Üçï˦Ʈ ɆƤåí ̋ ǈ ßƓƽƤǗ Ɨ˰ǒ̠˲ǃå û̇ ǃɣå Ɏ̠ơã þå̠˳ ƪ˯å ʕƙ Ü̟ ǃ˲å å̆ǋ ǑƼ

ç˗Ƶ Ǐǃã Ɠǌ˸ ˴ǀƙ ˤƛ ˥ǆā ÜƗȻíƓǆï çï˦Ʈ Ǐǃã Ɨǈ˦Ǆ˸ǃå çï˦˶ǃå ˥ǆ ÷˦ ǈ ɏá Ɇɂ˦˲ƙ  ƴ˟Ɠǀǆ
)(BlocksƗ ǆðïå˦˳ǃå þå˗˳˯ƪå ˤƙ ˗ƿā .  Ɨùùù˻˹˻˱ǃå(GA)Genetic Algorithm  Ɨǀɂ̇ ˟ā

 Ɨ ˸ǋá ɆƿǕå Ɨ ƑƓ˹˰ǃå Ɨ Ǆ˳ǃå ýƓƤíã Least Significant Bit (LSB)  ɆƤåí ˙˻ƽ˵˯Ǆǃ
ǒ Ǚ ˖˻˲Ⱥ çï˦˶ǃå ǉ˘ǋɌơǚ  ý˦Ʈā ô̇ ƺǃ çï˦˶ǃå ǏǄƵ Ơùùùùưåā Ǌɂ˦ùùùù˵ƙ āá ˙˻ƺƙ ɏá
ƗǆƓƙ Ɨɂ̇ ˴Ɂā ˝˹Ǆǃ ˥ǆà. 

 ɏïƓ́ ǃ˸å úå̇˲ǈǙå æƓ˴ơ ʕ˯ǒ Ɠ˸ǂStandard Deviation (STD)  Ɇˮƿ ƴˠǀǆ Ɇḧǃ
 ā Ɠ˸ǌ˹˻ƕ ƗǈïƓǀ˸ǃåā ǉ˗ƶɁā ßƓƽƤǗå ˗ƿ ˙˻ǒƓƶǆ ˕ǆ˗˳˯ƪå Peak Signal to Noise 

Ratio(PSNR)  ˥˻ƪƓ ʿ˸Ǆǃ ˤ ʾ Ɇƿá ǏǄƵ ý˦˶˲ǃå ɖǀ˲ƙ Ǒ˯ǃå ǏǄ˰˸ǃå Ɨ˸ ʿǃå ˥Ƶ ç̇ ˮƶǆ
(MSE) Mean Square ErrorǏǃã ƗƼƓưǗƓȺ(STD)  ˥˸˷ƙ Ǒ˯ǃå ƋˠƤ í˦ƞā þ˗Ƶ

ÿá ˖˻˲Ⱥ ˙ƽ˵˸ǃå ˝˹Ǆǃ Ɨƶƞ̇ ˯˴˸ǃå ƓȻǚ˳ǃå ǑƼBit Error Rate(BER)  ƗɂāƓ˴ǆ ÿ˦ḧƙ
.˙ƽ˶Ǆǃ 

 Ɨ ˱ǆ̇ ƕ íƓ˸˯Ƶå ˤƙ Ü˖˲ ǃå å˘ǋ ǑƼƝǆƓǈ̇ ˮƕ  æǚƙƓ˸ǃå©MATLAB  ˤ ˴ǀƙ ˤƙ ˖˻˲Ⱥ
 í˗ƶǃ çï˦˶ǃå64 ) ƴ˟Ɠǀ˸ǃå ˥ǆ(Blocks  Ɇ˷Ƽá ǏǄƵ ý˦˶˲ǃå Ɨù˻ǃƓ˸˯ơå çíƓɂ̊ ǃ ˣǃîā Ý
 Ü ƝƑƓ˯˹ǃå ā.ßƓɣƤá ÿāí ǊƵƓƞ̇˯ƪåā ̋ ù˹ǃå ý˦ùƮā ÿƓ˸˷ ǃ 

mailto:sabrinainly@gmail.com
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Abstract 
In this research, a modern method has been used to hide text in an 

image, by converting any type of color image into a gray image, 

and then dividing it into several blocks. The Genetic Algorithm 

(GA) Least Bit Significant (LSB) to encode within this image in a 

way that does not notice any change or distortion of the image bit 

for the purpose of secure access to the text and in strict 

confidentiality. 

The Standard Deviation (STD) for each segment is calculated 

before and after text hiding and compared. The Peak Signal to 

Noise Ratio (PSNR) standards are used to determine the optimum 

value for the Mean Square Error (MSE) and STD Ensure that there 

is no error in the recovered cells of the encrypted text, and that the 

Bit Error Rate (BER) is equal to zero. 

In this research, MATLAB © software was adopted so that the 

image was divided into 64 blocks in order to increase the 

probability of obtaining the best results to ensure that the text 

arrived and retrieved without error. 

ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä:) Ɨ ˹˻˱ǃå Ɨ ǆðïå˦Ƥ)GA) Ɨ ˸ǋá ɆƿǕå Ɨ ƑƓ˹˰ǃå Ɨ Ǆ˳ǃå Ü(LSB Ü(
)  ɏïƓ́ ǃ˸å úå̇˲ǈǙå Üçï˦Ʈ ɆƤåí ̋ ǈ ßƓƽƤãSTD(( 

ƕøøǄ˕øƾ˶ǁä 

ǆ èƓǆ˦Ǆƶ˸ǃå èƓɜ Ƭ ˙ˮƵ èƓǆ˦Ǆƶ˸ǃå ýíƓ ƙā ˙ƙ˦˻ˮ˸ḧǃå þ˦ǄƵā ýƓ˶ƙǙå ɆƑƓƪā ï˦ˠƙ ƴ
 ÿƓḪ ā .ƗǃíƓ˯˸ǃå èƓǆ˦Ǆƶ˸ǃå ǏǄƵ ɋƓƽ˲Ǆǃ û̇  ˟íƓ˱ȻǗ Ɨ˲Ǆ˸ǃå ƗƞƓ˲ǃå èð̇ƕ ÜƗǈā̇˯ḧǃǗå

 .ýƓ˱˸ǃå å˘ǋ ǑƼ ðïƓȺ ïāí ˙˻ƽ˵˯Ǆǃ 
 ā èƓǆ˦Ǆƶ˸ǃå Ɨɂâï ˥ǆ ÿ˦ǄǄ˴˯ ǃ˸å ˥ɜ˸ƙ ÜƗ˹Ʈ̇ǀǃå ƗǄ˸Ƶ ï˦ɣ ƙ ƴǆā Ü xǃî ƴǆā ÜƓǋ̇ ˻˻ƺƙ

 ÜèƓǆ˦Ǆƶ˸ǃå ǏǄƵ ƓlƓƽơā Ɨɂ̇ƪ ̇ǂ˰áā Ąåï˦ɣ ƙ ̇ǂ˰á Ɠƞ˦ǃ˦˹ḧƙ Ǒ˹ˮƙ Ǐǃã ƗƞƓ˲ǃå è̇ǌlā
 ̋ Ƭ˳ ɏǕ ƗƑ̇ǆ ƗǄùùƪ̇ ǃ˸å èƓùùùùùùùǆ˦Ǆƶ˸ǃå Ǌ̓ ÿ˦ḧƙ ǚ˰˻ Ⱥ˲ Ɨɣƺƙ þƓsǈ þå̠˳ ƪ˯å ʕƙ xǃ̆ǃ
 ˝˹ǃå Üçï˦˶ǃå Üè˦˶ǃå Ɇ˰ǆ ÜƗǄùùùùƪ̇ ˸ǃå ɊƑƓùƪ˦ǃå ɆƤåí ƓǋßƓƽƤã ɖɂ̇ ˟ ˥ùùùùùƵ ˣǃîā

˦ǒ˗˻ƽǃåā[1]. 
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) èƓǆ˦Ǆƶ˸ǃå ßƓƽƤã ˤǄƵ ˙ǌˡ Ɠ˹ǋ ˥ǆāHiding Information þå˗˳˯ƪƓȺ é˗˲˯ƪå ā (
) èƓǆ˦Ǆƶ˸ǃå ßƓƽƤã Ɨ ˹ǀƙSteganography ƗȻƓ˸˲ǃå û̇  ˟Ɏ̠ơã Ɨ˹ǀ˯ǃå ǉ̆ǋ ̠ƶƙ ā (

 ɆƤåí Ɨ˹˻ƶǆ ɆƑƓƪï ßƓƽƤƎȺ ˣǃîā ÜƗ Ƒ̇ ǆ ˙˻ƹ ƗǄˮǀ˯˴˸ǃåā ƗǄƪ̇ ˸ǃå èƓǈƓ ˮǃå Ɇƶ˱ƙ Ǒ˯ǃå
 ɖǀ˲˯˸ǃå ú˗ǌǃåā Ü˥˻ƶǆ ßƓˠƹü˦ɜ˵ǃå çïƓƛã þ˗Ƶ ˦ǋ ßƓƽƤǗå Ɨ Ǆ˸ƶȺ  èƓǈƓ ƕ í˦ƞā ǑƼ

 Ɠǌ˶˲Ƽā ƗǄƪ̇ ˸ǃå ɆƑƓƪ̇ ǃå ɆḪ ǑƼ ˣ˵ǃå ˦ǋ ßƓƽƤǗå ɆǄ˲ǆ ú˗ǋ ÿá ˥˻ơ ǑƼ ÜƗ ʽ˳ǆ
 .Ɠǌ˻Ƽ Ɨ ʽ˳ǆ èƓǈƓ ƕ í˦ƞā ˥ǆ ˗ǂƋ˯Ǆǃ 

 Ɠǋ̇ ˻˻ƺƙ āá Ɠǌƙßå̇ ƿ āá Ɨ ʽ˳ǆ èƓǆ˦Ǆƶǆ í˦ƞā úƓ˵˯ǂå ƓǌǃǚƤ ú̇ ˟ ýāƓ˲Ȼ Ǒ˯ǃå Ɨ Ǆ˸ƶǃå
ˣƼ Ɨ Ǆ˸Ƶ Ǐ˸˴ƙ ƓǌƼ˘ơ āá )ßƓƽƤǗåSteganalysis ˖˲ ǃå Ǐǃã ƗƞƓ˲ǃå è̇ ǌˡ å˘ùǃ Ü(

Ɨ ˸˲ǆā Ɨ˲ ˲Ʈ Ɨǀɂ̇ ˠȺ èƓǈƓ ˮǃåā èƓǆ˦Ǆƶ˸ǃå Ɇ˻Ʈ˦ƙ ô̇ ƺǃ Üçí˗ƶ˯ǆ ɆƑƓƪā ˥Ƶ  ˥ǆ
 ˙ù˻ùƽ˵˯ǃå ˤùǄƵ ˙ùǌˢùƼ èƓǆ˦Ǆƶ˸ǃå ǉ˘ǋ Ǐǃã ǊȺ ë̇ ˶˸ǃå ˙˻ƹ ý˦Ʈ˦ǃå(Cryptography) Ü
˳ƙ ƗȻƓ˸˲Ⱥ ˥˻˶˯˳˸ǃå ˚ǌ˱ƙ Ǒ˯ǃå ˔˻ǃƓƪǕƓȺ Ǒ˹ƶ˸ǃå ˤǄùƶǃå ˦ùǋā ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɇǀǈā ˥ɂ̊

 .èƓǈƓˮǃå ̇˻ƽ˵˯ǃ þ̠˳ ˯˴Ȼ ɏ̇ƪ ëƓ˯ƽǆ ǏǄƵ û̇ ǃɣå ǉ̆ǋ ̠˸ ƶ˯ƙā Ü ƴƪåā ýƓ˱ǆ 

 ˙˻ƽ˵˯ǃå ÿá ˥ǆ ˤƹ̇ ǃå ǏǄƵ ˙ˮ˯ƶȻ Ɇǌ˴Ȼ Ǌǈá Ǚã ÜèƓǆ˦Ǆƶ˸ǃå ƗȻƓ˸˲ǃ ç˗˻ƞ Ɨǀɂ̇ ˟
 Ɨ ˹ǀƙ Ǐǃã Ɨ˲Ǆǆ ƗƞƓ˲ǃå ˕˲ Ʈá ǑǃƓ˯ǃƓɁā ÜƓǌƕ ˔Ƶǚ˯ǃå ɆǄ˴˯ǆ ɏǕ ˥ɜ˸ɂā ÜƓǌƼƓ˵˯ǂå

 ̇ǂ˰áā Ąåï˦ɣ ƙ ̇ǂ˰á èƓǆ˦Ǆƶ˸ǃå Ɨɜ Ƭ ï˦ǌˡ ƴǆ Ɠ˸ ƪ Ǚ ÜèƓǆ˦Ǆƶ˸ǃå ǏǄƵ ɋƓƽ˲Ǆǃ Ɨɂ̇ ƪ
 ßƓƽƤã ˤǄƵ ˦ǋā ÜƗ ˠƺ˯ǃå þƓˢǈ Ǐ˸˴Ȼ Ɠǆ ð˙ƕ ǑǃƓ˯ǃƓɁā Ü(˕ǈ̇ ˯ǈǗå) Ɠǋ̇ ɂ˦ˠƙā Ɨ ˸ǃƓƶǃå
 èƓǆ˦Ǆƶǆ ɆǆƓơ ɆùƤåí ƓǋßƓƽƤå íå̇ ˸ǃå èƓǆ˦Ǆƶ˸ǃå ÷ïð ç̇ ùḧƼ ǏùǄƵ ˗˸˯ùƶȻ ɏ˘ǃåā èƓǆ˦Ǆƶ˸ǃå

 ˦ Ǆƶǆ í˦ƞā ˥˻Ǆƽˠ˯˸ǃå üï˗ǒ Ǚ ˖˻˲Ⱥ Ü˙Ƥà ˥ǆ ɊǀƼ ƗƼā̇ƶǆ ÿ˦ḧƙā ̇Ƥà ÷˦ǈ ˥ǆ èƓǆ
 Ü(Ɇˮǀ˯˴˸ǃåā Ɇƪ̇ ˸ǃå) èƓǆ˦Ǆƶ˸ǃå ǉ˘ǋ ǏǄƵ ÷ǚ˟ǙƓȺ ˤǌǃ ë˦ ˸˴ǆ ˥˻˹˻ƶǆ óƓ˳Ƭá Ɇˮƿ
 Ǒƙ˦Ʈ) ɄǄǆ ÿ˦ɜȻ ÿá ˥ɜ˸Ȼ  ɏ̆ǃåā ßƓɣƹ ɄǄǆ ǑƼ Ɨɂ̇˴ǃå èƓǆ˦Ǆƶ˸ǃå ßƓƽƤã ʕ˯ǒ ̟˻˲Ⱥ

Ǌ˯ˢơǚǆ ɏíƓƶǃå ˝˳˵Ǆǃ ˥ɜ˸Ȼ Ǚ ˖˻˲Ɂā (çï˦Ʈ āá ˦ǒ˗˻Ƽ āá[1]. 



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   тс 

 
 

˸˴ƿ ˖˲ ǃå å˘ǋ ǑƼ Ǐǃã çï˦˶ǃå ˕64 )ƴˠǀǆ(Blocks  ÿá ˖˻˲Ⱥ Ǌƙ̇ ḧƼ Ơ ư˦ƙ ˤƙā
 Ɨǀɂ̇˟ þ̠ƿ ̠ǀƼ ̟ǃƓ˰ǃå ß̊˱ǃå Ɠǆá Üçï˦Ʈ ɆƤåí ̋ ǃ˹å ßƓƽƤã û̇  ˟þ̠ƿ Ǌ˹ǆ ǑǈƓ˰ǃå ß̊˱ǃå
 ǑƼ èƓ Ʈ˦˯ǃå ˤȻ˗ǀƙ ˤƙ  å̇ ˻Ƥáā ˖˲ ǃå ƝƑƓ˯ǈ þ˗ƿ ƴȺå̇ ǃå ß̊ ˱ǃå ā Ü˝˹ǃå å˘ǋ ÷Ɠƞ̇ ˯ƪå

 .Ǌ˹ǆ ˛ǆƓ˳ǃå ß̊ ˱ǃå 

 ǑƼ[1] ʕƙ ǀɂ̇ ˠǃå ˛ƽǈ þå˗˳˯ƪå çï˦˶ǃå ˤ ˴ǀƙ ˤƙ ˥ḧǃā ˖˲ ǃå å˘ǌƕ Ɨơ̇ ˯ǀ˸ǃå Ɨ Ǐǃã16 
)Ɠƶˠǀǆ(Block .ɊǀƼ 

 ƓǆáǑƼ[4,3] ƪá Ɨ ˹˻˱ǃå èƓ ǆðïå˦˳ǃå ɖ˻ˮˠ˯ƕ ˗ǒ˗ƞ Ɲǌǈ þ˗˳˯ ā ƗǆƓǌǃå èƓ ˹ǀ˯ǃå ˗ơá Ǒǋ
 ˥˻ƶǆ ˤ ˸˶˯ǃ ç̇ Ƽ˦˯ǆ ý˦Ǆơ ƗƵ˦˸˱ǆ ˥ǆ Ɇ˰ǆǕå ïƓ ˳ǃå ˥Ƶ ˖˲ ǃå ǑƼ˖˻ơ  þ˗˳˯˴ƙ

 ˥˻˱ǌ˯ǃåā ïƓ ˯ƤǙåā èå̇ ƽˠǃåā ˖ɂï˦˯ǃå Ɇ˰ǆ Ɨɂï˦ˠ˯ǃå Ɠ ƞ˦ǃ˦˻ˮǃå ˥ǆ çƓơ˦˯˴ǆ Ɠ ƞ˦ǃ˦˹ḧƙ
)Crossover Ɨ ƛåï˦ǃå Ɨ˱ǃƓƶ˸ǃå ǉ˘ǋ þ˦ǀƙ ˖˻ơ ßƓƽˠƮǙå ǑƼ ˥ɂāïåí á˗ˮǆ ˗˸˯ƶƙā Ü(

 āćá Ɨ˟˦ˮ˷ ǆ ĉý˦Ǆơ íƓ˱ȻǗ ÜƗʾƓƶ˯˸ǃå ̠ǃå˦˯ǃå èƓǄ˸Ƶ ýǚƤ ˥ǆ ǏǄ˰˸ǃå ƓȻå̊˸ǃå ̇ɂ̇˸ ƕ˯
ɖǀ˲ƙ Ɨ ˮɂ̇ ǀƙ Ɨ Ǆ˰ǆǕå- ) èƓ˯ˮǃå ˔˻Ǆǀƙ ƴǆBits flipping ÜèƓǈƓ ˮǃå ˙˻ƽ˵ƙ ˣƼā ˙˻ƽ˵˯ǃ (

 ɏá ǏǄƵ Ɨ ǆðïå˦˳ǃå ɖ˻ˮˠƙ ˥ɜ˸Ȼ ˖˻˲Ⱥ ǑƑƓ˹ƛ ɄǄǆ ǏǄƵ ˙˻ƽ˵˯ǃå Ɨ Ǆ˸Ƶ ɖ˻ˮˠƙ ˤ˯ǒ ā
 Ɇɜ˵Ⱥ çï˦˶ Ǆǃ ɏ˦ǀǃå ̇˻ƽ˵˯ǃå ÿá Ǐǃã ̇˻ ƙ˵ ƝƑƓ˯˹ǃå ̞ǈƓḪ ̠ƿā Üʕ˱ơ ɏƋɁā ï˦˶ ǃå ˥ǆ ÷˦ǈ

çï˦˶ Ǆǃ ɏ˦ƿ ÿƓǆá Ǐǃã ̇˻˵Ȼ ̇ƬƓǆ ̇ ƹ˻  Ɨ ǆðïå˦˳ǃå çßƓƽḪ Ɨ Ǆ˸ƶǃå ƝƑƓ˯˹ǃå ˕˯ˮƛá îã
.ǉ˦ ˵ƙ āá ˙˻ƺƙ ɏá Ɠǌǃ é˗˲Ȼ ˤǃ Ɨ ʽ˳˸ǃå èƓǆ˦Ǆƶ˸ǃå ÿáā Ɨ ʾ˦ƛ˦ǃå Ɨ ơƓǈ ˥ǆ Ɨơ̇ ˯ǀ˸ǃå 

 Ɇ˷Ƽá Ǐǃã ý˦Ʈ˦Ǆǃ æǚƙƓ˸ǃå Ɨ ˱ǆ̇ ƕ ˙ɂ˦ˠƙ ˤƙ ˗ǀƼ ƗǀȺƓ˴ǃå é˦˲ ǃå ɆḪ ˝˳Ȼ Ɠ˸ ʼ
ǑƼ Ɠǆá ƝƑƓ˯˹ǃå[5] ƗǈƓƶ˯ƪǙå ˤƙ ) ǑƑ̇ ˸ǃå ˙˻ƽ˵˯ǃƓȺVCǄ˸Ƶ ˘˻ƽ˹˯ǃ ( ɆƤåí ˝˹ǃå ßƓƽƤã Ɨ
.çï˦˶ǃå 
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æîˤ˴ǁä ɄƢäì (˛˷ǁä) çƑǆƑ ˬǁä ÞƑƻƢâ ƕ ǂ˶Ƴ 

1 ˣ˹˶˵˭ǁä ƕ ǂ˶Ƴ . 

 ǉ̆ǋ èǚƤ̠Ĉǆ ɄǃƋ˯ƙā çï˦˶ ǃå ǑƼ Ɨɂ̇˴ǃå èƓǈƓˮǃå ˥˻˸˷ ƙ Ɠǌ˻Ƽ ʕ˯ǒ Ǒ˯ǃå ƗǄơ̇˸ǃå Ǒǋ
 :˥ǆ ƗǄơ̇ ˸ǃå 

- :çï˦˶ǃå- æ˦ƪƓ˲ǃå ǏǄƵ Ɇ˰˸ƙ Ǒǋā èƓǈƓ ˮǃå ˥˻˸˷˯ǃ þ˗˳˯˴Ȼ ɏ˘ǃå Ɋƪ˦ǃå ˦ǋā
 ˙ƽ˶ǃå Ɨˠƪå˦ƕ.˗ơå˦ùǃåā 

- :ƗǃƓƪ̇ ǃå-) Ɇɜ˵ǃåā çï˦˶ǃå ɆƤåí ƓǋâƓƽƤã íå̇ ˸ǃå èƓǈƓ ˮǃå āá èƓǆ˦Ǆƶ˸ǃå Ǒǋ1 Ơư˦ǒ (
 çï˦˶ǃå ǑƼ ƓǋâƓƽƤã íå̇ ˸ǃå ƗǃƓƪ̇ ǃå ˔˻Ḫ̇ ƙ[6]. 

- :ëƓ˯ƽ˸ǃå-  ô̇ ƺǃå ǑƼ ˙˻ƽ˵˯ǃå ëƓ˯ƽ˸ǃ ǊȺƓ˵ǆ ˦ǋāþå˗˳˯ƪǙåā ĊɏïƓ˯Ƥå Ǌǆå̠˳ ƪ˯åā Ü
.Ɨ ǆðïå˦˳ǃå ˔˴ơ 

 

.ˤƿï Ɇɜ˵ǃå1 ̇ ˸ǃå ˝˹ǃå Ơư˦ǒ .çï˦˶ǃå ǑƼ ǉßƓƽƤå íå 



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   ту 

 
 

2- ƕ ˷˹˯ǁä ƕ Ǆïîäˤ˱ǁä ýä˕˱˭ƨƑȸ ˣ˹˶˵˭ǁä ƕ ǄïîäˤƢ 

 :Ǒǋ Ɨ Ǆ˸ƶǃå ǉ˘ǋ èå˦ˠƤ- 
2-1- ßƓˠƺǃå çï˦Ʈ çßå̇ ƿ (I) çï˦˶ǃå ßƓƵ˗˯ƪå ˤ˯ǒ ˖˻ơ æǚƙƓ˸ǃå ƝǆƓǈ̇ ƕ þå˗˳˯ƪƓȺ

 ˙ǌˢƙ Ɠ˸Ḫ Ɨǈ˦Ǆ˸ǃå) Ɇɜ˵ǃƓȺ2÷˦ǈ ˥ǆ Ɠǆã ÿ˦ḧ˯ƪ Ǒ˯ǃåā (BMP) ) āá (PNG( 

 

 

.ˤƿï Ɇɜ˵ǃå2æǚƙƓ˸ǃå ˥ǆ çï˦Ʈ  ßƓƵ˗˯ƪå Ɨ˱ ˯ǈ Ơư˦ǒ . 
 
2-1- ) çï˦˶ǃå Ɇɂ˦˲ƙI :ƗȻíƓǆï çï˦Ʈ Ǐǃã (- ˞ ƕǕå Ɏ˦ù˯˲ƙ Ǒù˯ǃå çï˦˶ ǃå Ǒùǋā

Ɠǌ˯ƼƓ˰Ḫ āá Ɠǌƙ˗Ƭ Ɇ˰˸ƙā ɏíƓǆ̇ ǃå èƓƞï˗ùƙ ƴǆ í˦ùƪǕåā (intensity) ˥ǆ þƓùƿïƋȺ0  Ǐǃã
255 ) Ɇɜ˵ǃƓȺ Ɠ˸Ḫ3.( 

 

.ˤƿï Ɇɜ˵ǃå3ƗȻíƓǆï Ǐǃå çï˦˶ǃå Ɇɂ˦˲ƙ Ơư˦ǒ . 

clc 

clear 

Xorginal=imread('C:\Users\hp\Documents\MATLAB \lena.tif'); 
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2-3-  :ǑƙǓƓḪ çï˦˶ǃå ˤ ˴ǀƙ-) ï˦˶ǃå ˤ ˴ǀƙ(I  Ǐǃã4  Ɇ˴Ǆ˴˯ǃå ƓǋâƓˠƵã ˤ˯ǒ ƴ˟Ɠǀǆ
) Ɇɜ˵ǃå ǑƼ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ Ɨɂ̇ ˠƿ çï˦˶Ⱥ4.( 

 

.ˤƿï Ɇɜ˵ǃå4 Ǐǃå ßƓˠƺǃå çï˦Ʈ ˤ ˴ǀƙ Ơư˦ǒ .4 ƴ˟Ɠǀǆ 

 Ǐǃã ƗǀȺƓ˴ǃå ƴ˟Ɠǀ˸ǃå ˥ǆ ˗ơå˦ǃå ƴˠǀ˸ǃå ˤ ˴ǀƙ4  Ɇ˴Ǆ˴˯ǃå ƓǋâƓɣƵã ʕ˯ǒ Ɏ̇Ƥá ƴ˟Ɠǀǆ
) Ɇɜ˵ǃƓȺ Ɠ˸Ḫ Ɠ˷Ȼá Ɨɂ̇ ˠƿ çï˦˶Ⱥ5 ( ˥ǆ ˗ơå˦ǃå ƴˠǀ˸ǃå ˤ ˴ǀƙ Ɨ˱ ˯ǈ Ơư˦ǒ ɏ˘ǃåā

 Ǐǃã ƗǀȺƓ˴ǃå ƴ˟Ɠǀ˸ǃå4 .Ɏ̇Ƥá ƴ˟Ɠǀǆ 

 

.ˤƿï Ɇɜ˵ǃå5 Ǐǃå ƗǀȺƓ˴ǃå ƴ˟Ɠǀ˸ǃå ˥ǆ ˗ơå˦ǃå ƴˠǀ˸ǃå ˤ ˴ǀƙ Ɨ˱ ˯ǈ Ơư˦ǒ .4  Ɏ̇Ƥá ƴ˟Ɠǀǆ 

nn=n/2;  

 mm=m/2; 

 X1=Xgray(1:nn,1:mm);  

X2=Xgray(1:nn,mm+1:mm*2);  

X3=Xgray(nn+1:nn*2,1:mm); 

 X4=Xgray(nn+1:nn*2,mm+1:mm*2);  

XX=[X4,X3;X2,X1];  

figure,imshow(XX); 
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2-4-) ɏïƓ́ ǃ˸å úå̇˲ǈǙå æƓ˴ơSTD :ßƓƽƤǗå Ɇˮƿ ƴˠǀǆ Ɇḧǃ (-  úå̇ ˲ǈǙå ˥˻ˮǒ
ƓƿïǕå ̞˯˵ƙ Ɏ̠ǆ ɏïƓ́ ǃ˸å āá Ɨ˹˻ƶǃå ˝˳Ȼ Ɠ˸ ʼ Ǌ ǃã Ɇ˶ƙ Ǒḧǃā ÜƗ ƑƓ˶ơã Ɨ˹˻Ƶ ǑƼ þ

 íƓ˱Ȼã ̝ Ȼ˱ îã ÝĄǙāá èƓȺƓ˴˲ ǃå ˞ ƶȺ ßå̇ƞã Ǐǃã êƓ˯˲ ƪ˯ ÜxȻ̠ǃ Ǒ˯ǃå èƓǈƓˮǃå ƗƵ˦˸ ǆ˱
 ˦ǋ ˥ǒƓ˯ǃå .ɏïƓ́ ǃ˸å úå̇˲ǈǙå æƓ˴ơ x ɜ˹˸Ȼ ÿá Ɇˮƿ èƓǈƓˮǄǄ˹ǒƓ˯ǃåā ǑƕƓ˴˲ ǃå Ɋƪ˦ǃå

Ɋƪ˦ǃå) ǑƕƓ˴˲ǃå Ɋƪ˦ǃå ˥Ƶ èƓǈƓ ˮǃå ˗ƵƓ ƙ ɏ˗˸ǃ ñƓ ʾ úå̇ ˲ǈǙåā Ü(Ɋƪ˦˯˸ǃå āá 
.˥ǒƓ˯Ǆǃ ǑƶɁ̇˯ǃå ï̆˱ ǃå ˦ǋ ɏïƓ́ ǃ˸å 
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2-5-  :Ɨ ƑƓ˹˰ǃå Ɨƺ ˶ǃå Ǐǃã ǊǄɂ˦˲ƙā ǉâƓƽƤã íå̇ ˸ǃå ˝˹ǃå ɄǄǆ èƓɂ˦˯˲ǆ çßå̇ ƿ-  ɆƤ˗ǈ
 Ǐ˯ơ Ǌǃ ç˗˸ƵǕåā ú˦ƽ˶ǃå í˗Ƶ ˗˱ǈā ǑƑƓ˹˰ǃå þƓˢ˹ǃå Ǐǃã Ǌǃ˦˲ǈā ǉâƓƽƤã íå̇ ˸ǃå ˝˹ǃå

 èƓ˯ƕ Ɇǀǈ ƴ ˠ˯˴ǈ (BITS) èƓ˯ƕ Ǐǃã ú̇ ơ Ɇǂ.çï˦˶ǃå 

 

2-6- ) ƗƿƓ Ǆǃå Ɨǃåí ˗ǒ˗˲ƙ(Fitness Function ƗǃíƓƶǆ þå˗˳˯ƪƓȺPSNR Ɨ ƙǓå [2]
:- 
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(1)............ρπÌÏÇ   =PSNR 

ὓὛὉ
ἵ ἶzz ἻἫ

  ĽĽĽĽ.. (2) 

: MSEßƓˠƤǕå ƴɁ̇ ǆ ˥˻ƕ Ɋƪ˦˯˸ǃå ïƓ ʹ˸ǃå. 
n, mßƓˠƺǃå çï˦Ʈ íƓƶȺá Ɇ˰˸ƙ :. 

:C, S çï˦Ʈ Ɇ˰˸ƙ.Ǒǃå˦˯ǃå ǏǄƵ ǉ˗ƶɁā ßƓƽƤǗå Ɇˮƿ ßƓˠƺǃå 
╒□╪● ï˦˶ǃå ǑƼ Ɨ ǈ˦ǃ Ɨ˸ ʾ ǏǄƵá : 
 

 

2-6-1- ƗƿƓ Ǆǃå Ɨǃåí ˗ǒ˗˲ƙ(Fitness Function) :Ɨ ˹˻˱ǃå Ɨ ǆðïå˦˳Ǆǃ- 

2-6-2-  ƗǃíƓƶǆ ˥˻˸˷ƙPSNR:- 

 ƴƿå˦ǆ ˗ǒ˗˲˯ǃ Ɨ ˹˻˱ǃå Ɨ ǆðïå˦˳ǃå ßƓƵ˗˯ƪå.ƴ˟Ɠǀ˸ǃå ɆƤåí ßƓƽƤǗå 

 

ùùùǃå Ɨǀɂ̇ ˟ þå˗˳˯ƪƓȺßƓˠƺǃå çï˦˶ǃå ǑƼ ƴ˟Ɠǀ˸ǃå ɆƤåí ˝˹ǃå ßƓƽƤã (LSB). 

 

WWW=BW; 

WWWW=WWW; 

Cmax=max(max(WWW)) ; 
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 Ɨ˸ ʾ Ǐǃã ý˦Ʈ˦ǃåPSNR.Ɨ ǃƓ˰˸ǃå 
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7-  ƗƼ˦ƽ˶˸ǃå ÷Ɠƞïã16  Ǐǃã4 :- 
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8- ßƓƽƤǗå ëƓ˯ƽǆ stego_key ô̇ ƺǃ ÜƓ˷Ȼá Ɨ ʽ˳ǆ èƓǈƓ ˮǂßƓˠƺǃå çï˦Ʈ Ǐǃã úƓ˷Ȼ
 ˤǄ˯˴˸ǃå Ǐǃã ƓǌǃƓƪïã :ßƓƽƤǗå ˣƼ ǑƼ Ɠǌǆå˗˳˯ƪåā- 

 

 

9- ) ßƓƽƤǗå ˗ƶȺ çï˦˶ǃå ô̇ ƵStego- image :(- 
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3- öƑƜ˗˭ƨǗä ƕǂƟ̠ Ǆ 

) ˥ùǆ Ɨɂ̇ ù˴ǃå ƗǃƓƪ̇ ùǃå ÷Ɠƞ̇ ˯ƪå Ɠǌ˻Ƽ ˤ˯ǒ Ǒ˯ǃå ƗǄơ̇ ˸ǃå ǑǋStego- Message ɄǃƋ˯ƙā (
) ˥ǆ ƗǄơ̇ ˸ǃå ǉ˘ùǋ èǚùƤ˗ǆStego- Message Ɨ Ǆ˸Ƶ ǑƼ þ˗˳˯˴˸ǃå Ǌ˴ƽǈ ëƓ˯ƽ˸ǃåā (

 ˔˴ơ) ˥˻˸˷˯ǃå Ɨ ǆðïå˦Ƥ ɏí˓ƙā Ɨ ʽ˳˸ǃå ƗǃƓƪ̇ ǃå ǑǌƼ èƓƞ̇ ˳˸ǃå Ɠǆá Ü(Ɨ ǆðïå˦˳ǃå
 Ɨ ʽ˳˸ǃå ƗǃƓƪ̇ ǃå ǏǄƵ ý˦˶˲Ǆǃ ˣǃîā ˥˻˸˷˯ǃå Ɨ ǆðïå˦˳ǃ Ɨ˴ǂƓƶǆ Ɨ Ǆ˸Ƶ ÷Ɠƞ̇ ˯ƪǙå

.Ɨ ˴ Ƒ̇ ǃå Ɨƞï˗ǃƓȺ 

3-1 öƑƜ˗˭ƨǗä ƕ Ǆïîäʕ Ƣ 

 :ßƓƽƤǗå ˗ƶȺ çï˦˶ǃå çßå̇ ƿ- 

 

 :ƗȻíƓǆï çï˦Ʈ Ǐǃã ßƓƽƤǗå ˗ƶȺ çï˦˶ǃå Ɇɂ˦˲ƙ- 
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ˤ ˴ǀƙ  ǏǄƵ (ƗȻíƓǆ̇ ǃå) ßƓˠƺǃå çï˦˶ǃåM ƴ˟Ɠǀ˸ǃå ˥ǆ :- 

 

 Ǐǃã ƗǀȺƓ˴ǃå ƴ˟Ɠǀ˸ǃå ˥ǆ ˗ơå˦ǃå ƴˠǀ˸ǃå ˤ ˴ǀƙ4 ƴ˟Ɠǀǆ :- 

 

)ƗùùùùùùùùùùùùùùùùùùùùùùùùùùùùùƿƓ Ǆǃå Ɨùùùùùùùùùùùùùùùùùùùùùǃåí ˗ǒ˗ùùùùùùùù˲ƙ ÷Ɠùùùùùùùƞ̇ ˯ƪå(Fitness Function :- 
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 ßƓˠƺǃå çï˦Ʈ ˥ǆ ƴˠǀ˸ǃå ˥ǆ ˝˹ǃå ÷Ɠƞ̇ ˯ƪåùǃå Ɨǀɂ̇ ˟ þå˗˳˯ƪƓȺLSB  ëƓ˯ƽǆā
:ßƓƽƤǗå- ýāá Ɨ˸ ʾ ÷Ɠƞïã ýǚƤ ˥ǆ (ßƓˠƺǃå) çï˦˶ǃå ǑƼ ƴ˟Ɠǀ˸ǃå ˥ǆ ˝˹ǃå ÷Ɠƞ̇ ˯ƪå
(BIT)  ɆḪ ˥ǆ(BYTE) .ßƓƽƤǗå ëƓ˯ƽǆ þå˗˳˯ƪƓȺ ƴˠǀǆ Ɇḧǃ 
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:ëƓ˯ƽ˸ǃå Ɨǃåðã- 

 
:ƴƞ̇ ˯˴˸ǃå ˝˹ǃå ô̇ Ƶ- 

 

˥˻˸˷ƙ Ǒ˯˻Ǆ˸Ƶ Ɋ ˴ ˯ǃā  ÷˦ ǈ ˥ǆ çï˦Ʈ ɆƤåí ˝ǈ (ßƓƽƤã)(BMP) ) āáPNG (
ƴƞ̇ ˸ǃå ÿƎƼ ǊƵƓƞ̇ ˯ƪåā  [2] .˥˻˯˻Ǆ˸ƶǄǃ ǑƕƓ˴ǈǙå Ɋɣ˳˸ǃå ǏǄƵ ɏ˦˯˲Ȼ 

 ƛøƏƑø˭˷ǁä 

) üĀ˕Ɯ1ƛǄƑǆ˗ˬǁä ˖˹ƻ˷Ɨ ƛƏƑ˭ǆ ƕ˷˹Ƴ ƞƮˤǐ ( 

Block MSE PSNR STD BER 
1 2.980e- 08 75.257498915995300 11.198421308588090 0 

10 3.346e- 08 74.754447732881350 10.823853276712493 0 
18 4.596e- 08 73.376180143277350 9.482520388493395 0 
20 2.724e- 08 75.646679576299000 10.779361186759983 0 
25 2.957e- 08 75.291296322509110 10.875227531898993 0 
31 2.889e- 08 75.391138531575110 11.209689686032476 0 
38 3.152e- 08 75.013252922681120 12.110964366038647 0 
40 3.126e- 08 75.048997526264100 12.026121345953342 0 
51 3.375e- 08 74.716183654350810 10.848844910746761 0 
58 3.101e- 08 75.084450333910600 10.553416658817332 0 
64 3.346e- 08 74.754447732881350 12.110450184159285 0 
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 ˥ǆ ˥ɜ˸ǆ í˗Ƶ ˙ˮǂá Ǐǃã çï˦˶ǃå ˤ ˴ǀƙ Ǒǋā Ɨƿï˦ǃå ǉ˘ǌƕ Ɨơ̇ ˯ǀ˸ǃå ç̇ ḧƽǃå ǏǄƵ ßƓ˹ƕ
 ƴ˟Ɠǀ˸ǃå)(Blocks Ǒǋā64 .ɖƕƓ˴ǃå ýā˗˱ǃƓȺ Ɨ˹˻ƶḪ ƝƑƓ˯˹ǃå è̇ ǌˡ ƴˠǀǆ 

 Ɨ˸ ʾ ÿá Ɍơǚǈ ýā˗˱ǃƓȺ ƝƑƓ˯˹ǃå ýǚƤ ˥ǆ(BER)  ˙ƽ˶Ǆǃ ƗɂāƓ˴ǆ ˕˹Ḫ ƴ˟Ɠǀ˸ǃå Ɇḧǃ
 ƝƑƓ˯ǈ Ǐǃã ɏí˓ǒ ǑǃƓ˯ǃƓɁā ɏïƓ́ ǃ˸å úå̇˲ǈǙå Ɇƿ Ɠ˸ǄḪ Ɇǀƙ ̞ ˯˵˯ǃå Ɨ˸  ʾÿƎƼ xǃ̆ǂ

.Ɇ˷Ƽá 

 Ɨ ˹˻˱ǃå Ɨ ǆðïå˦˳ǃå þ˦ǀƙ(GA)  ˦ǋ ƴˠǀ˸ǃå å˘ǋā ÜßƓƽƤǘǃ Ɇ˷ƼǕå ƴˠǀ˸ǃå ïƓ ˯ƤƓȺ
 Ɨ˸ ʾ ǏǄƵá èåî ƴˠǀ˸ǃå(PSNR)  ɏïƓ́ǆ úå̇˲ǈå Ɨ˸  ʾǉ̇lƓ˹ǒ(STD) .ç̇ ˻ƺƮ 

ǗäçƑøøƜƑø˭ø˷ø˭øƨ 

¶  Ɨ˸ āʾ ɏïƓ́ ǃ˸å úå̇˲ǈǙå ˥ƕ˻ Ɨ˴ɜƵ Ɨƿǚƶǃå(PSNR)  úå̇ ˲ǈǙå Ɨ˸ ʾ èíåð Ɠ˸ǄḪ
 Ɨ˸  ʾ̞Ǆƿ ɏïƓ́ ǃ˸å(PSNR) Ơ ˲Ʈ ˛ɜƶǃåā. 

¶  æƓ˴ơ ˤƙ(MSE)Ü(PSNR)ā(STD) çï˦Ʈ ǑƼ (ǉ̇ ˻ƽ˵ƙ) ˝˹ǃå Ɇ˻˸˲ƙ ˗ƶȺ
 úǚƺǃå 

¶ Ɨ˸ ʾ(BER)  Ǐǃã êƓ˯˲ƙ ƓǌǈǕ (˙˻ƽ˵˯ǃƓḧƼ) çï˦˶ǃå ÷Ɠƞïã ˗ƶȺ Ǚã ƓǌƕƓ˴ơ ˥ɜ˸Ȼ Ǚ
 í˗Ƶ(BITS).÷ƓƞïǗå ˗ƶȺ Ƌˠ˳ǃå 

¶  Ɇƿ Ɠ˸Ǆǂ(MSE) . Ɇ˷Ƽá Ɨ˱ ˯˹ǃå ˕ǈƓḪ 
¶  íåð Ɠ˸Ǆǂ(PSNR).Ɇ˷Ƽá ƝƑƓ˯˹ǃå ˕ǈƓǂ 
¶  Ɇƿ Ɠ˸Ǆǂ(STD)çï˦˶ǃå èƓǈƓ ˮǃ ˕˻˯˵˯ǃå Ɨ˸ ʾ ˕Ǆƿ Ɠ˸Ǆǂ. 
¶ ƕ ƗơåðƎȺ ˙˻ǒƓƶ˸ǃå æƓ˴ơ ˤƙù8 BITS Ü Ɨ˸ǄɜȺ āá  í˦Ḫ̇ ˻ƽ˵˯ǃå ǑƼ Ɠ˹ǆ˗˳˯ƪå Ɠ˹ǈǕ

 ɏāƓ˴ƙ Ɨ˸Ǆḧǃå Ɇƶƞ8 ˕ƕ. 
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¶  ƗɁ˦ƶƮā ßƓƽƤǗå Ɨɂ̇ ƪ çíƓɂð Ǐǃã ƴ˟Ɠǀǆ Ǐǃã çï˦˶ǃå ƴ ˠǀƙ Ɨ ˹ǀƙ þå˗˳˯ƪå Ɏíá
.Ɨ ʽ˳˸ǃå èƓǆ˦Ǆƶ˸ǃå ˥Ƶ Ʉ˵ḧǃå 

¶  èƓƽƵƓ˷ǆ ÿ˦ḧƙ ÿá çƓƵå̇ǆ ƴǆ ƗơåðǗå Ɨ˸  ʾçíƓɂ̊ƕ ƴ˟Ɠǀ˸ǃå í̠Ƶ ˞ ƽ˳ǈ ÿã ˥ɜ˸Ȼ
.Ɨ˸Ǆḧǃå 

¶  ÿ˦ḧƙ Ɠǆ̠˹Ƶ(BER) Ǆǃ ƗɂāƓ˴ǆ Ɠ˸ǄḪā ßƓˠƤǕå ˥ǆ Ɨ ǃƓƤ ÷ƓƞïǗå Ɨ Ǆ˸Ƶ ÿƎƼ ˙ƽ˶
 Ǐǃã ˕Ɂ̇ ƿ100  ǑƼ ˕ƕ ɆḪ ý˗ƶ˸Ⱥ ßƓˠƤǕå èíåð100. 

¶  Ǐǃã ƓǌǄɂ˦˲ƙ ˤƙ úǚƺǃå çï˦Ʈ ǑƼ Ơ ƙƓƽ˸ǃåASCII  Ǚá ǏǄƵ ó̇ ˲ǃå ˔˱ɂā Ü
ç˦ ˠƤ ˘ƤƋȺ ˣǃîā Ü ǉ̇ ˻ƽ˵ƙ íå̇ ˸ǃå þǚḧǃå ƴǆ Ɲǆ˗˹ƙSTEP .ƝǆƓǈ̇ ˮǃå ǑƼ ˤǋƓˠ˳˯ƙ 

¶ ˻ƺǃ Ơ ƙƓƽ˸ǃå ƗƼ̇ ƶǆ ˔ƶ˶ǃå ˥ǆ.úǚƺǃå ǉï˦Ʈ ǑƼ Ɨ ʽ˳ǆ ˤ ʾ ƓǌǈǕ Ɲǆ̇ ˮ˸ǃå ˙ 
¶ Ⱥ þǚḧǃå ˙˻ƽ˵ƙ ˤƙ þå˗˳˯ƪƓ.ÿƓǆǕå çíƓɂ̊ ǃ ëƓ˯ƽǆ 
¶ .çï˦ùùùù˶Ǆǃ Ɠ ǃƓƵ å̇ ˻ƽ˵ƙ ˥˸˷ƙ Ɨɂ̇ ùùùùùùùˠǀǃå ƗƼ˦ƽ˶˸ǃå 
¶  çï˦Ʈ ƴǆ Ɠǌ˹˻˸˷ƙāƓǋ̇ ˻ƽ˵ƙ ˤ˯ɂā Ɨ˸ǄḪ Ǒǋ˗ǒ˗˱ǃå ˙ˠ˴ǃåā ƗƼƓ˴˸ǃå ÿá çƓƵå̇ ǆ ˔˱Ȼ

.úǚƺǃå 

 çƑø˹Ƭˤø˭ǁä 

м(  ˤ˯ɂïƓùùùƹ˦ǃ þå˗˳˯ƪå) Ɇ˰ǆ ˙ƤàTOPAZ Algorithm Ɨ ˹˻˱ǃå Ɨ ǆðïå˦˳ǃå ý˗ƕ (
.˙ˮǂá ƗƵ̇ ˴Ɂā Ɇ˷Ƽá ƝƑƓ˯ǈ ɖǀ˲ ǃ 

2( .ýƓ ʿ˯ƪåā ýƓƪïã Ǒƙ̇ Ƒåí Ǐǃã ç̇ ḧƽǃå ˙ɂ˦ˠƙ 
3( ßƓƽƤǗå ǑƼ ˙Ƥà Ɋƪā þå˗˳˯ƪå. 
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]м[  ÜÿƓ˸ Ǆƪ ˗˸˲˸ǆƓƶǈá ÜǏ˴ ʸ ˤƪƓƞ þƓǋï ÜǏ˴ ʸ ˤƪƓƞ Ɠɂï2013 þå˗˳˯ƪå" .

 ˙˻ƽ˵ƙ ǑƼ Ɨ ˹˻˱ǃå Ɨ ǆðïå˦˳ǃå ƗǄ˱ǆ " çï˦Ʈ ǑƼ ƓǋßƓƽƤɀā ƗȻíƓǆï Ɨɂï˦Ʈ èƓǈƓ ƕ
) ˗Ǆ˱˸ǃå èƓ ưƓɂ̇ ǃåā æ˦ƪƓ˲ǃå þ˦Ǆƶǃ ˥ǒ˗Ƽå̇ ǃå10)í˗ƶǃå (1(2013 -  óƓƤ í˗Ƶ
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 Ɨ ǆðïå˦Ƥ) ˗Ǆ˱ǆ ÜƗ ƑƓ˶ơǗå þ˦ǄƶǄǃ Ɨ ʾå̇ ƶǃå ƗǄ˱˸ǃå "ßƓƽƤǘǃ ǏǄ˰ǆ Ɨ ˹˻ƞ20 Ü(
 :Ɨ˲ƽƮ ÜèƓ ưƓɂ̇ ǃåā æ˦ƪƓ˲ǃå þ˦ǄƵ Ɨ Ǆḧǃ ƴȺå̇ ǃå Ǒ˸Ǆƶǃå ˙˸ƙ˓˸ǃƓȺ óƓƤ í˗Ƶ
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 æìˤƜ ˢ ˹ƾƗ) ˗ƪˑǄ ýä˕˱˭ƨƑȸ ƕ ʺˤ˯ǁä ǇƑ ˶ǁäWQi ( ý˕ƽ ɔ˝Ƒ˷Ǆ ˜ƴ ǁ
 Ƒ ˬ˹ǁ Ǐƺ Ʉˬ˯ǁäı ƕƨäîì ƕǁƑƟ 

ˢ˳ɚƪ ˕˶˰Ǆ ǏƜƑǆ1   ǏƏä̠ ǄƑ˲ǁä ˢ ʾä̠ Ɠâ Ʉ˹ǂƢ2   Ǐ˷ƪ˗ˬǁä ˕˶Ɵä ìˤƴ˲Ǆ3 

1Ǒǈ˗˸ǃå ˤ˴ǀǃå-Ɨƪ˗˹ǌǃå Ɨ Ǆǂ-   Ǌƙå̇ ˮƮ ƗƶǆƓƞ2Ɨ ƞ˦ǃ˦˻˱ǃå Ɨƪ˗˹ǌǃå ˤ˴ƿĲ Ɨƪ˗˹ǌǃå Ɨ ǄḪ-
˛Ǆƕå̇ ˟ ƗƶǆƓƞ    3Ǒǈ˗˸ǃå ˤ˴ǀǃå- āíƓƞ Ɨƪ˗˹ǌǃå Ɨ Ǆǂ- è˦ǃƓǈ ƗƶǆƓƞ 

1naji.shaksham@sabu.edu.ly 
 

  :˛˱ǂ˶ǁä 
 Ɨƪåïí ǏǄƵ ˖˲ ǃå å˘ǋ ǑƼ ß˦ ˷ǃå Ɋ Ǆ˴ƙ ˤƙ ā æ̇ ˵ǃå ô̇ ƺǃ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå çí˦ƞ ˤ ˻ǀƙ

 ̞ƶ˸Ĉƞ .(Ǒ˱ ƙ Üï̠ƕ Üò˦ ǃ˱å ÜƗǈïå̠ˮǃå) Ǒǋā Ɇˮ˱ ǃå þć̠ƿ ɖ˟Ɠ˹ǆ ǑƼ ƗƵð˦Ĉǆ ïƓȺá Ɨƶ˴ǃ
) ýǚĉƤ ïƓȺǔǃ èƓ˹˻ƶǃå ˥ĉǆ í̠Ƶ2018 ǉ˘ǌǃ Ɨ ƑƓ ˸ ḧǃåā Ɨ ʹ ˮˠǃå óå˦˳ǃå ˥˻˻ƶƙ ˤƙā Ü(

 Ǒ˹˻ƞāï˗˻ǌǃå ñǕå :˙ƮƓ˹ƶǃå ˚˻ǂå̇ ƙ ˗ǒ˗˲ƙā èƓ˹˻ƶǃåpH Ü Ɨ Ǆ˶ǃå Ɨ Ƒå˘ǃå íå˦˸ǃåā
TDS ǑɁ̇ ǌḧǃå Ɇ˻Ʈ˦˯ǃå ÜECç̇ ˴ƶǃå Ü  èƓ˯ɂ̇ ˮḧǃåā þ˦˻˴ ˹ƺ˸ǃåā þ˦˻˴ǃƓḧǃåā ÜƗ Ǆḧǃå

ƗǈïƓǀǆ ƴǆ Üþ˦ǒí˦˶ǃåā þ˦˻ƪƓƙ˦ˮǃåā ) ǑƪƓ ʿǃå ǉƓ ˸ǃå çí˦˱Ⱥ ƝƑƓ˯˹ǃåWHO,2011 Ü(
 ßƓ˸Ǆǃ çí˦˱ǃå ̇Ƭ˓ ǃ˸ ƗƕƓ˴˲ ǃå èƓǄ˸ƶǃå ̞ɂ̇ƞĈáāWQI- Water quality index .

ƑƓ˯˹ǃå ˕˶ǄƤ ˖˻ơ ǏǄƵ ˙ƛá Ɠ˸ǆ Ɨƪāï˗˸ǃå ïƓȺǕå ǑƼ ëǚǆǕå ˚˻Ḫ̇ ƙ ÷Ɠƽƙïå Ǐǃã Ɲ
 .çí˦˱ǃå ˙Ƭ˓ǆ ɖƼā æ̇ ˵Ǆǃ Ɨ˲ǃƓƮ ˙˻ƹ Ǐǃã Ɨ˭ǒí̇ ǃå ˥˻ƕ ˕ǈƓḪ ˖˻˲Ⱥ ǉƓ ˸ǃå çí˦ƞ 

ƕǁä˕ǁä çƑ˶ǂḥǁäǑƪƓ ʿǃå ǉƓ ˸ǃå çí˦ƞ ÜƗ ƑƓ ˸ ḧǃåā Ɨ ʹ ˮˠǃå óå˦˳ǃå ÜƗ ʼ˦˱ǃå ǉƓ ˸ǃå : Ü
ßƓ˸Ǆǃ çí˦˱ǃå ˙Ƭ˓ǆ 

 

 

 

 

mailto:naji.shaksham@sabu.edu.ly1
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 ǇƑ ˶ǁä æìˤƜ ˢ ˹ƾƗ) ˗ƪˑǄ ýä˕˱˭ƨƑȸ ƕ ʺˤ˯ǁäWQi ý˕ƽ ɔ˝Ƒ˷Ǆ ˜ƴ ǁ (
 Ƒ ˬ˹ǁ Ǐƺ Ʉˬ˯ǁäı ƕƨäîì ƕǁƑƟ 

Evaluation of groundwater quality using (WQI)  for some 

Kadam AL -jabal areas in Libya ï case study 

3,     Massoud albershny2,   Khalil samarrai1Naji shaksham 

of , College of engineering/University EngineeringDepartment of civil 1

Subrath, Libya 
2Department of geology Engineering, College of engineering /University 

of Tripoli,  Libya, 3Department of civil Engineering, College of 

engineering/University of Nalut, Libya. 

 

Abstract: 

The study of the quality assessment of groundwater for the 

drinking of seven wells distributed in Kadam AL-jabal (Bdarna, 

Josh, Badr and Tigi) was highlighted in this research. A number of 

well water samples were collected during (2016), natural and 

chemical properties were assigned to these samples and elements 

were identified by the following: pH, TDS solids, EC Electrical 

conductivity, total hardness, calcium, magnesium, sulphate, 

potassium, sodium, results compared to standard water quality 

(who,2011), and (WQI-Water Quality Index), calculations were 

performed. The results found that the salt concentration in the 

studied wells increased, affecting water quality so that it was 

between poor and undrinking according to the quality index. 

    

Keywords: Groundwater, natural and chemical properties, 

standard water quality and water quality index. 
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:ƕǄ˕ƾ˶ǁä 
 ǉƓ ˸ǃå ˗ƞå˦˯ƙ .ǊǀǄƤ ǏǄƵ ǊǄǃå Ɠǌ˸ƶǈá Ǒ˯ǃå ƗǄ˻Ǆ˱ǃå ˤƶ˹ǃå ˥ǆ ˙˵ ǃå ǏǄƵ ǉƓ ˸ǃå Ɨ˸ƶǈ ÿã
 ôïǕå Ơˠƪ ˕˲ƙ Ɨǈā˚˳˸ǃå āá ƗȻíāǕåā ïƓǌǈǕåā èå̇ ˻˲ ǃå Ɇ˰ǆ Ɨ ˲ˠ˴ǃå Ɠǌƙï˦Ʈ ǑƼ

 ǑƼ) ç̇ ơ èƓǈå̊ Ƥ ǑƼ Ɇɜ˵˯ƙā Ɨ ʼ˦˱ǃå ǉƓ ˸ǃƓȺ Ǐ˸˴ƙā ˥ǆƓɜǆunconfined aquifer (
) ç˗˻ǀǆ āåconfined aquifer Ɨ ʸåï˚ǃå ôå̇ ƹǕåā æ̇ ˵ǃå ǉƓ ˸ǃ ǑƪƓƪá ï˗˶ǆ Ɇ˰˸ƙā (

 Ɨ ˴ǈ ˤǃƓƶǃå ǑƼ ƗȺ˘ƶǃå Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå Ɇɜ˵ƙ ˖˻ơ ÜƗ ʸƓ˹˶ǃåā0.6%  ǑǄḧǃå ÷˦ ˸˱ǆ ˥ǆ
ǚƪ í˦˸˲ǆ) Ɨ ưïǕå ç̇ ḧǃå ǏǄƵ ǉƓ ˸ǄǃÜɏā1986 ô̇ ƶ˯ƙ ˤǃƓƶǃå ýāí ˥ǆ ˙˻˰Ḫ ǑƼ .(

 ǉƓ ˸ǃå çí˦ƞ í˗˲ƙā ÜƗ ʼ˦˱ǃå ǉƓ ˸ǃå èƓǈå̊ Ƥ Ǐǃã èƓƛ˦Ǆ˸ǃå æ̇ ˴˯ǃ Ɨ˱ ˯ǈ é˦Ǆ˯Ǆǃ ǉƓ ˸ǃå ǉ˘ǋ
) þå˗˳˯ƪǚǃ Ɨ˲ǃƓƮ ˙˻ƹ āå ƗƵƓ˹˶ǃå āå ƗƵåï˚ǃå āå æ̇ ˵Ǆǃ ƓǌǃƓ˸ƶ˯ƪå ýƓ˱ǆ,1980 

David toodƞïí ǑƼ ˙ƛ˓ɂā ǑƑƓɂ̊ ˻Ƽ é˦Ǆƙ Ǐǃå ǉƓ ˸ǃå é˦Ǆƙ ˤ˴ǀ˹ǒ .( āå ǉƓ ˸ǃå çïå̇ ơ Ɨ
 ú̇ ˶ǃå ǉƓ ǆ ˥ǆ ƝƙƓ˹ǃå ǑƑƓ ˸ ḧǃå é˦Ǆ˯ǃåā ÜƗǀǃƓƶǃå íå˦ ˸ǃå ǑƼ çíƓɂð āå Ɨơ˦Ǆ˸ǃå çíƓɂð
 ˥ɜ˸Ȼ å˘ǋ ˥ǆā ÜƗɂ̇ ˵˲ǃå èå˗˻ˮ˸ǃåā Ɨ ʸåï˚ǃå èƓƽǄ˳˸ǃå āå Ǒˠƽ˹ǃå æ̇ ˴˯ǃå āå Ǒ˲˶ǃå
å èƓƛ˦Ǆ˸ǃå ýƓƤíǗ Ɨ˱ ˯ǈ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå Ɨ ʸ˦ǈ ï˦ǋ˗ƙ ǊǈƋȺ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå é˦Ǆƙ ˃ɂ̇ ƶƙ Ǐǃ

ÜɎāǚƪ í˦˸ ǆ˲) ǉƓ˸ǃå xǄƙ ïíƓ˶ǆ1986 ǑƼ é̠ ƙ˲ Ǒ˯ǃå èå̇˻ƺ˯ǃå Ǒǋ Ɏ̇ƤĈá çïƓ́Ɂā Ü(
 èǙƓ˸ƶ˯ƪǙå āá æ̇ ˵Ǆǃ Ɨ˲ǃƓƮ ˙˻ƹ ƓǌǄƶ˱Ȼ Ɠ˸ǆ Ɨ ƑƓ ˸ ḧǃåā Ɨ ʹ ˮˠǃå ǉƓ ˸ǃå ˝ƑƓ˶Ƥ

úƓ˴Ƶ Ɏ˗ǋ)Ɨ ʸƓ˹˶ǃåā Ɨ ʸåï˚ǃåā Ɨ ǃ̊ ˹˸ǃå  ɏ̇˶˸ǃåāÜ2007 Ɨƪåïí ˖˲ ǃå å˘ǋ ǑƼ ˤƙ .(
 çïƓƽ˱ǃå Ɇǌ˴Ⱥ Ɇˮ˱ǃå þ˗ǀȺ Ɨƶƿå˦ǃå (Ǒ˱ ƙ Üï˗ƕ Üò˦˱ǃå ÜƗǈïå˗ˮǃå) ɖ˟Ɠ˹˸Ⱥ ǉƓ ˸ǃå çí˦ƞ

)Ɇɜ˵ǃå ǑƼ ˥˻ˮǆ Ɠ˸Ḫ Ɠ ˮ˻ǃ ǑƼ1 ǉƓ ˸ǃå ïíƓ˶ǆ é˦Ǆƙ ˥ǆ ɖ˟Ɠ˹˸ǃå ǉ˘ǋ ǑǈƓƶƙ ˖˻ơ Ü(
 Ǐ˸˴ƙ Ǒ˯ǃå Ɨ ưƓɂ̇ ǃå Ɨǀɂ̇ ˠǃå þå˗˳˯ƪå ˤƙ .Ɠ ˮ˻ǃ ɖ˟Ɠ˹ǆ ˤˢƶǆ ǑƿƓ Ḫ Ɨ ʼ˦˱ǃå       

æ̇ ˵ǃå ǉƓ ǆ çí˦ƞ ˙Ƭ˓ǆ)  Water quality index(  Ɠ ˸ǃƓƵ Ǌǃ ˚ǆ̇ ɂāWQi ) ɏ̇Ƥ˻
Ü̊ɂ̊ƶǃå ̠ˮƵā ɏïƓ˸ƶǃå2018 ˥ɜ˸Ȼ ˖˻˲Ⱥ Ǒ˭˻ˮǃå ˤ ˻ǀ˯ǃå ǑƼ þ˗˳˯˴ƙ Ɨ ưƓɂï Ɨ ˹ǀƙ Ǒǋā Ü(

 ˗ơåā ˤƿï Ǐǃå ǉƓ ˸ǃå Ɨ ʸ˦ǈ ˥Ƶ èƓǆ˦Ǆƶ˸ǃå ˥ǆ ç̇ ˻ˮḪ èƓ ˸Ḫ Ɇɂ˦˲ƙ ǊǃǚƤ ˥ǆ Ɨ˸ǄḪ āå
 ˙ˮƶƙ Ɇ˰ǆ ǉƓ ˸ǃå Ɨ ʸ˦ǈ ˥Ƶ Ɨ ǃāí ˙˻ǒƓƶǆ Ǐǃã åíƓ˹˯ƪå (ƣǃå....Ɨ˭ǒíï Ü Ɨˠƪ˦˯ǆ Ü ç˗˻ƞ)

 ÜǉƓ ˸ǃå Ɨ ʸ˦ ǈ Ɨ˱ ˯ǈ ˤǌƼ Ɇǌ˴ɂā ˗ƵƓ˴Ȼ Ɠ˸ǆ (Ɨ ƞ˦ǃ˦˻ƕ Ü Ɨ ƑƓ ˸ Ḫ Ü Ɨ ƑƓɂ̊ ˻Ƽ) Ɨ ˹˟ā āá



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   фс 

 
 

 ˥ǆ̊ ǃå ïā˙ǆ ƴǆ ǉƓ ˸ǃå Ɨ ʸ˦ǈ ǑƼ èå̇ ˻ƺƙ ǏǄƵ ƗƑïƓˠǃå èå̇ ˻ƺ˯ǃå ƴ ˯ƙ ǑƼ Ɨ ˸ǋá Ǌǃ Ɠ˸ǂ
˻ƕ Ɨ ʸ˦˹ǃå ƗǈïƓǀǆ ˥ɜ˸Ȼ ˣǃî Ǐǃã ƗƼƓưǗƓȺ) ǉƓ ˸ǃå ˥ǆ ƗƽǄ˯˳ǆ ïíƓ˶ǆ ˥ þǚƪ

ÜǑǃǚǌǃå2016) Ǒɜɂ̇ ǆǕå ˙˻ˮ˳ǃå ˙ˮ˯ƶȻ .(Horton,1961 ( ˦ǋ Ɇ˻ǃí ë̇ ˯ƿå ˥ǆ ýāá
 ǉƓ ˸ǃå Ɨ ʸ˦ǈAbbasi,2011)  Ɠǌǃ Ɠ˸ǃ Ɨ ˰˲ ǃå ɉƓƪāǕå ǑƼ Ɨǀɂ̇ ˠǃå ǉ˘ǋ è̇ ǌ˯Ƭåā Ü(

.þå˗˳˯ƪǙå Ɨǃ˦ǌƪā Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃåā ɖ˻ˮˠ˯ǃå ǑƼ Ɨƿí ˥ǆ 
 
1.1  ƕƨäî˕ǁä:ƕƾȸƑ˲ǁä 
- Ü̊ɂ̊ƶǃå̠ˮƵā ɏïƓ˸ƶǃå) ˥ǆ ǚḪ Ɏ̇ƞå2018    çí˦˱ǃå ˙Ƭ˓ǆ þå˗˳˯ƪå ˕˹˸˷ƙ Ɨƪåïí (
 )WQI ˝ƑƓ˶˳ǃå ˥˻˻ƶƙ ˤƙ ˖˻ơ Ɠ ˮ˻ǃ ǑƼ ƗƶɁïǙå Ǒơå˦˹ǃå Ɨǀˠ˹˸Ⱥ ïƓȺå ǉƓ ǆ ˤ ˻ǀ˯ǃ (

 ïƓȺá ƗƶɁïå í˗ƶǃ ǉƓ ǆ çí˦ƞ Ǐǃå ǚƮ˦ƙ .ßƓ˸ǃå ˥ǆ Ɨ˹˻Ƶ ç̇ ˵Ƶ ƗƶɁïǕ Ɨ ƑƓ ˸ ḧǃåā Ɨ ʹ ˮˠǃå
 ) çí˦˱ǃå ˙Ƭ˓ǆ ɖƼā æ̇ ˵ǃå ô̇ ƺǃ Ɨ˲ǃƓƮWQI Ɨ˸Ƒǚǆ ̇ ƹ˻ ïƓȺǙå ǑƿƓȺ ƓĄǆå  (

ǚǆǙå ˚˻Ḫ̇ ƙ ÷ƓƽƙïǙ Ɨ˱ ˯ǈ æ̇ ˵Ǆǃ ˕ɂ̇ ˮḧǃå ˙ƮƓ˹ƶǃ Ɨ ǃƓƵ èå̊ ˻Ḫ̇ ƙ í˦ƞā ƴǆ Ɨ Ƒå˘ǃå ë
 .ïƓȺǕå ǉ˘ǌǃ é˦Ǆƙ ïíƓ˶ǆ í˦ƞā ǏǄƵ ˙Ƭ˓ǒ Ɠ˸ǆ ˗ɂï˦Ǆḧǃåā èƓǈ˦Ɂ̇ ɜ ˮǃåā 

-  ÜÿƓơ̇ Ƽ ëǚƮā ˗˻˸ɂ̇ ƞ ˤƪƓȺ) Ɨƪåïí ˕ƿ̇ ˠƙ2016 ǉƓ ˸ǃå çí˦ƞ ˙Ƭ˓ǆ þå˗˳˯ƪƓȺ   (
 æƓ˴ơ ʕƙ îã .ûå̇ƶǃƓȺ è˦ḧǃå ǉƓǆ Ɨ̔˶ƙ ÷ā̇˵ ǆ ǉƓǆ çí˦ƞ ʕ ǀ˻˯ǃ ÿāð˦˸ǃå çí˦ƞ ˙Ƭ˓ǆ

 ǑƼ ǉƓ ˸ǃå Ɨ ʸ˦ǈ Ǐǃã ˙˻˵ƙ ˙Ƭ˓˸Ǆǃ Ɨ ƕƓ˴˲ǃå ƝƑƓ˯˹ǃå ˕ǈƓḪā ÜƗ˹˴ǃå ý˦˶Ƽ ýǚƤ ǉƓ ˸ǃå
 Ǐǃã ˕ǄƮā Ǐ˯ơ ǉƓ ˸ǃå çí˦ƞ Ɇǀƙ ˃ ˶ǃå Ɇ˶Ƽ å˗Ƶ Ɨƛǚ˰ǃå ý˦˶ƽǃå ǑƼ ç˗˻ƞ ÷ā˙˵˸ǃå
 þå˗ƶǈǙ ˃ ˶ǃå ç̇ ˯Ƽ ǑƼ ƗǄƞí ˙ǌǈ æ˦˴˹ǆ ôƓƽ˳ǈå æƓ ƪá Ǐǃã ˣǃî ƴƞ̇ ɂā ÜƗƽ ʹư

 ïå çíƓɂðā ïƓˠǆǙå ý˦ˠǋ ˥ǆ ǉƓ ˸ǃå ˙˳Ⱥ ǑƼ çíƓɂð Ǌ˹Ƶ Ɲ˯ǈ Ɠ˸ǆ çïå̇ ˲ǃå Ɨƞïí ÷Ɠƽƙ
.Ɨơ˦Ǆ˸ǃå ÷Ɠƽƙïåā ƗɂïƓ˱ǃå ǉƓ ˸ǃå èƓ˲ˠ˴ǆ 

- Ü ÿā̇Ƥåā íāāåí ñƓy) ˥ǆ ǚḪ þƓƿ2017 Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå ˤ ˻ǀƙ ý˦ơ Ɨƪåï˗ƕ (
) þå˗˳˯ƪƓȺ ç̇ ˶ ǃå Ɨ˹ǒ˗˸Ⱥ æ̇ ˵ǃå ôå̇ ƹǕWQI ˥ǆ èƓ˹˻ƶǃå ˕ƶ˸ƞ ˖˻ơ (29  å̇ ˭ƕ

˹˻ĈƵā Ɨ˹ǒ̠˸ǃå ǏǄƵ ƗƵð˦ǆ Ąåí̠˲ǆ ̇ Ƶ˵ Ɏ̠ơå ̆ƤƋȺ èƓ˹˻ƶǄǃ ƗƑƓ˸ḧǃå ̋ ƑƓ˶ ǃ˳å ̞
 Ɨ˲˶ǃå Ɨ˸ˢ˹˸ǃ æ̇ ˵ǃå ǉƓ ǆ èƓƽƮå˦ǆ ñƓ ʿǆ ƴǆ ƗǈïƓǀ˸ǃƓȺ Ɠǌ˻ǄƵ èƓȺƓ˴˲ǃå ßå̇ ƞǗ
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 Ɨ ˸ǃƓƶǃåWHO,2011) Ǐǃå Ɨ˭ǒíï ˥ǆ ˕ǈƓḧƼ ǉƓ ˸ǃå èƓ˹˻ƶǃ ƝƑƓ˯˹ǃå çí˦ƞ è̇ ǌˡå .(
 .æ̇ ˵ǃå ôå̇ ƹǕ Ɨ ƪƓ˹ǆ ˙˻ƹ 
)˙Ƭ˓ǆ ƝƑƓ˯ǈ ǏǃāǕå Ɨƪåï˗ǃåWQI( ƓƬå Ɨ˲ǃƓƮ ˙˻ƹ Ɨƪåï˗ǃå ǑƼ ïƓȺǙå ˞ƶȺ í˦ƞ˦ƕ çï

 ç̇ ˻˰Ḫ é˦˲Ⱥ ý˗ƙ ˖˻ơ ˙˲ ǃå ˥ǆ ïƓȺǙå ƴƿå˦ǆ æ̇ ǀǃ ˣǃîā Ɨǃ˦ˮǀǆ Ɨ˱ ˯ǈ ˙ˮ˯ƶƙ Üæ̇ ˵Ǆǃ
 ƗƼƓưǗƓȺ Ɠ ˻ˮǃ ǑƼ ˙˲ ǃå ˥ǆ Ɨ ɂ̇ ǀǃå ɖ˟Ɠ˹˸Ǆǃ Ɨ ʼ˦˱ǃå ǉƓ ˸Ǆǃ Ɨ˲ǃƓ˸ǃå ǉƓ ˸ǃå Ʉơð ǏǄƵ

 .ǉƓ ˸ǃå ˥ǆƓɜ˸ǃ Ɨ ƞ˦ǃ˦˻˱ǃå èƓ˹ɂ˦ḧ˯Ǆǃ Ǒƶ ˮˠǃå é˦Ǆ˯ǃå ǏǃåǑƼ  çíƓɂð ˕ǃí ǑǈƓ˰ǃå ˖˲ ˸ǃå
 Ɏ̇˱˸ǃå ǑƼ ƗɂïƓ˱ǃå ǉƓ˸ǃå èƓ˸Ḫ ǑƼ ôƓƽ˳ǈǙ Ɨ˱ ǈ˯ ˃ ˶ǃå Ɇ˶ Ƽ ǑƼ ̇ǌ˹ǃå Ɨơ˦Ǆǆ
 ǏǄƵ ̞ǃí Ɨ˰ǃƓ˰ǃå Ɨƪåï̠ǃå .ɏ̇ǌ˹ǃå Ɏ̇˱˸ǃå ïƓ˴ǆ ǑƼ Ɨ˲Ǆ˸ǃå èƓǀɣǃå ˞ ƶȺ í˦ƞā ƴǆ
 æƓ ƪƋȺ āá Ɠ ʹ ˮ˟ Ɠǌƛ˦Ǆ˯ǃ ˣǃîā æ̇ ˵Ǆǃ Ɨ˲ǃƓƮ ˙˻ƹ ç̇ ˶ ǃƓȺ ƴƿ˦˸Ⱥ Ɨ ʼ˦ƞ ǉƓ ˸ǃ ƝƑƓ˯ǈ

Ɠƛ˦Ǆǆ) ǑưƓɂ̇ ǃå çí˦˱ǃå ˙Ƭ˓ǆ Ɨǀɂ̇ ˟ ÿã ý˦ǀǃå ˥ɜ˸Ȼ .ƗǄƤåí èWQI ( ƝƑƓ˯ǈ ˕ˠƵá
 ô̇ Ƶā þå˗˳˯ƪǙå Ɨǃ˦ǌƪ Ɨǀɂ̇ ˠǃå ǉ˘ǋ ˝ƑƓ˶Ƥ ˥ǆā ÜƗƽǃƓ˴ǃå é˦˲ Ǆǃ Ɨǀ ʾí Ɨ ưƓɂï

.èåïå̇ ǀǃå ǑƼ Ɠǌ˱ƑƓ˯ǈ ǏǄƵ íƓ˸˯ƵǙå ˥ɜ˸ɂā ɖ˻ˮˠ˯ǃå ǑƼ Ɨ˸ǌ˸ǃå ƝƑƓ˯˹ǃå  

2 :ƕƨäî˕ǁä ƕƾ˞˷Ǆ 
Ɂ̇ ƺǃå Ɇˮ˱ǃå ˥ˠ ƕ Ɨƪåï˗ǃå Ɨǀˠ˹ǆ ƴǀƙ     ˛Ǆƕå̇ ˟ Ɨ˸ƮƓƶǃå æ̇ ƹ çïƓƽ˱ǃå Ɇǌ˴Ⱥ Ǒ                

)ùƕ220 ǑˠƤ ˥˻ƕ (ˤǂ00 00E)     0( 12 ā00 00E)   0( 11  ǑˠƤā 0( 32   
09 00N ) ā30 00N ) 0( 31   ) Ɇɜ˵ǃå ǑƼ ˥˻ˮǆ Ɠ˸Ḫ1 æ˦˴˹ǆ ëāå̇ ˯ɂā  Ü (

˙˲ ǃå Ơˠƪ ˥Ƶ Ɨǀˠ˹˸ǃå  ˥ǆ )200Ĳ 215  ƸǄˮɂā Ü( þ  í˗Ƶ ÿƓɜ˴ǃå32680  Ɨ˸˴ǈ
Ü ǑǈƓɜ˴ǃå íå˗ƶ˯ǃå)2010 ( 
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) Ʉɚ˳ǁä1ƕƨäî˕ǁä ƕƾ˞˷Ǆ Ǐƺ îƑȸǗä ƲƽäˤǄ :( 

 ƝǆƓǈ̇ ƕ :ï˗˶˸ǃå*Q gis .Ɨ Ǆǀ˲ǃå èƓǈƓ ˮǃåā  

1.2 :ëƑ˷˶ǁä 
 èƓƞïí ˥ǒƓ˯ƙā ĄƓƽƮ ïƓơ ̨ ǀɣǃå Üɏāå̇˲˶ǃå ǊƬ ûƓɣ˹ǃå ǑƼ ƴǀƙ Ɨƪåï̠ǃå Ɨǀɣ˹ǆ

) ˥ǆ çïå̇ ˲ǃå30  Ǐǃã40  ) ˥ǆ ßƓ˯˵ǃå Ɇ˶ƽȺ ˞ƽ˳˹ƙā (Ɨɂ˦˭ǆ Ɨƞïí10  Ǐǃã20  
 ˥ǒƓ ˯ƙā ƴ Ɂ̇ ǃå Ɇ˶Ƽ Ǐ˯ơ ˃ɂ̇ ˳ǃå Ɇ˶Ƽ ˙Ƥåāå ǑƼ ïƓˠǆǙå ɊƿƓ˴˯ƙā Ü(Ɨɂ˦˭ǆ Ɨƞïí

) ˥ǆ ïƓˠǆǕå Ɨ ˴ǈ80  Ɨ ˸ƪ˦˸ǃå Ɨ Ɂ̇ ƺǃå Ɨ ǃƓ˸˵ǃå ëƓɂ̇ ǃå Ɨǀˠ˹˸ǃå í˦˴ƙā Ü(Ɨ˹ƪ/ˤǄǆ
Ü ƠǃƓƮā ïƓ˱˹ǃå) ƗƼƓ˱ǃå Ɨ ʾ̇ ˵ǃå Ɨ ǃƓ˸˵ǃåā2009 .( 

2.2 :ƕƾ˞˷˶ǁä Ƒ Ɯˤǁˤ˹Ɯ 
 Ǐǃã ƗƼƓưǗƓȺ ˛ȻƓ˹ǃåā ˕˴ ˵ǃå ï˦˳Ʈ Ǒǋ Ɨǀˠ˹˸ǃå ǑƼ Ɨ ƪƓƪǙå ï˦˳˶ǃå Ɇ˰˸ƙ
 ǉƓ ǆ Ɠǌƕ ˗ƞ˦ƙ Ǚā Ɨ ǆƓ˴˸ǃåā ƗȻîƓƽ˹ǃå Ɨ˸Ȼ˗Ƶ ƓǌǈƋȺ ï˦˳˶ǃå ǉ˘ǋ ˚˻˸˯ƙā ƗɂïƓ˹ǃå ï˦˳˶ǃå
 ǉƓ ˸ǃå è˗ƞā åîƎƼ Ɨ ưïǕå èƓḪ̇ ˲ǃå ˔ˮ˴Ⱥ èƓƵ˗˶˯ǃåā ɖǃå˦ƽǃåā èƓǀǀ˵˯ǃå ǑƼ Ǚã Ɨ ʼ˦ƞ

ƞ ̇ ƹ˻ Ɠǌ˯˻Ƶ˦ǈ ÿ˦ḧƙ Ɠǆ ƓǃƓƹ ɆǆƓƶǃåā ˥˻ˠǃåā ýƓǆ̇ ǃå ˥ǆ èƓǀ ˟ ˗ƞ˦ƙ Ɠ˸Ḫ .ç˗˻
 Ǒ˯ǃåā Ɨǀˠ˹˸ǃå ˣǄƙ ǑƼ ç˗ƞå˦˯˸ǃå ƗȻíāǖǃ Ǒ˲ˠ˴ǃå ÿƓɂ̇ ˱ǃå ˦ǋ Ɠǌ˹ɂ˦ḧƙ ǑƼ ǑƪƓƪǕå
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 Ǒ˯ǃåā Ɨ ɂ̇ ǀǃå èƓ˹ɂ˦ḧ˯ǃå þ˗ƿá ˥ǆ ˤ˹ƺǃå ˙˭ƕ ˥ɂ˦ḧƙ ï˦˳Ʈ Ɠǆå .Ɨƪ˦ƽǈ Ɇˮƞ ˥ǆ ï˗˲˹ƙ
ʾ̇ ˵ǃå Ɨ ǃƓ˸˵ǃå ßå̊ ƞǕå ǑƼ ˗ǒ˗˲˯ǃƓɁā Ɨƪåï˗ǃå Ɨǀˠ˹ǆ ǑƼ ˙ǌˢƙ Ɨǌƞåā ˥ǆ Ɨ Ɂ̇ ƺǃåā Ɨ

˥ǆ ˙˰ǂá Ǐǃã Ɠǌɜ˸ƪ Ɇ˶Ȼ ˖˻ơ Ɨ ˷ǌǃå 200þ.  èƓ Ɂ˦ƪï ǑƼ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå ˗ƞå˦˯ƙ
 ïƓ˱˹ǃå) Ɨ ʼ˦˱ǃå ǉƓ ˸ǃƓȺ Ɨ ˹ƹ Ǒǋā Ɨ ˹ɂ̇ ƺǃåā Ɨ Ǆǆ̇ ǃå èƓ ƪ̇ ˯ǃåā ǑɁ˦˹ǃå ǑǄǆ̇ ǃå ˙˱˲ǃå

Ü þƓ˶Ƶā2009 ïƓȺǓå ˥ǆ ˗ǒ˗ƶǃå Ɨǀˠ˹˸ǃƓȺ ˗ƞ˦ƙā Üç̇ ˻ˮḪ èƓ ˸ɜȺ ǉƓ ˸ǃå Ɲ˯˹ƙ ˖˻ơ Ü(
 ëāå̇ ˯ƙ ˥ǆ ˤǌƿƓ˸Ƶå80  Ǒǃå ˙˯ǆ150 .˙˯ǆ 

3 :ƕǄ˕˱˭˲˶ǁä ìäˤ˶ǁäĀ çäîƑ ˭ƢǗä ƕƾɀ˗˝ 
˙ǌ˵ǃå ǑƼ ïƓȺǙå ǉƓ ǆ ˥ǆ èƓ˹˻Ƶ Ɨƶ ƪ ˘Ƥå ˤƙ ˖˲ ǃå å˘ǋ ǑƼ7 /2018  Ɇ˻Ǆ˲˯ǃå ô̇ ƺǃ
Ɨƪåï˗ǃå Ɨǀˠ˹˸Ⱥ ƗƵð˦ǆ ƗƽǄ˯˳ǆ ƴƿå˦ǆ ˥ǆ ǑƑƓ ˸ ḧǃåā ǑƑƓɂ̊ ˻ƽǃå   :ǑǃƓ˯ǃƓḪ ÿƓ˯˹˻Ƶ  ˥ǆ

) ûƓ˸ƵƋȺ Ɨǈïå˗ˮǃå Ɨǀˠ˹ǆ ˥ǆ ˥ɂ̇ ˭ƕ80 Ü þ160  ɖ˸ƶȺ ò˦˱ǃå Ɨǀˠ˹ǆ ˥ǆ Ɨ˹˻Ƶā (þ
)65) ûƓ˸ƵƋȺ ï˗ƕ Ɨǀˠ˹˸Ⱥ ˥ɂ̇ ˭ƕ ˥ǆ ÿƓ˯˹˻Ƶā (þ55  Ü þ60  Ɨǀˠ˹ǆ ˥ǆ ÿƓ˯˹˻Ƶā (þ

) ûƓ˸ƵƋȺ Ǒ˱ ƙ70  Ü140(þ Ǒǃ˦ˮǃå ˥ǆ ßƓ˸ǃå èƓ˹˻Ƶ ƴ˸ƞ ǑƼ ƗǄ˸ƶ˯˴˸ǃå èå˦ˮƶǃå .
 ˥˻Ǆ˻ƛ)Polyethylene ( ̇ ˠǃå ɖƼā Ɨ˸ǀƶ˸ǃå) ʕ˱ Ⱥ˲ Ɨƶ˯ ǃ˸å Ɨ˸Ǆƶǃå û1  ̞ɂ̇ƞĈá .(ý

 èƓ˹˻ƶǃå Ɇ˻ǃƓ˲ƙ ƝƑƓ˯ǈ .˛Ǆƕå̇ ˟ ƗƶǆƓ˱Ⱥ þ˦Ǆƶǃå Ɨ ǄɜȺ ßƓ ˸ ḧǃå ˤ˴ƿ Ɇ˸ƶǆ ǑƼ æïƓ˱˯ǃå
)ýā˗˱ǃƓȺ Ɨƞï˗ǆ Ɨ ǃƓ˯ǃå æïƓ˱˯Ǆǃ1 :( 

- ) ǑɁ̇ ǌḧǃå Ɇ˻Ʈ˦˯ǃå ñƓ ʾElectrical Conductivityþå˗˳˯ƪƓȺ (  ǉƓ ˸ǃå Ɇ˻Ǆ˲ƙ ðƓǌƞ
ɄƑƓˡ˦ǃå í˗ƶ˯ǆ )Multi meter(Û å íå˦˸ǃƗǆ˗˳˯˴˸ǃå : Üçí˦˱ǃå Ɨ ǃƓƵ Ɇ˻Ʈ˦ƙ ǉƓ ǆ

   ǉ̊ ˻Ḫ̇ ƙ þ˦˻ƪƓƙ˦ˮǃå ˗ɂï˦ǄḪ ý˦Ǆ˲ǆ0.01 N) ǉƓ ˸ǃå èƓ˹˻Ƶ Ü ( 
- ) Ɨ Ƒå˘ǃå Ɨ Ǆ˶ǃå íå˦˸ǃå ñƓ ʾTDS ðƓǌ˱Ⱥ (ɄƑƓˡ˦ǃå í˗ƶ˯ǆ )multi meter íå˦˸ǃå .(

 Ɨƶƪ Ɨ ƞƓƞð ñā˓Ḫ :Ɨǆ˗˳˯˴˸ǃå150 ÿ̇Ƽ Ü ßƓ˸ǃå èƓ˹˻Ƶ Ü ̇˯ǃ ǑǄǄǆ 
-  ñĈǕå ñƓʾ) Ǒ˹˻ƞāï˗˻ǌǃåpH ( ßƓ˸Ǆǃ         ú̇ ƶȻ ðƓǌ˱Ⱥ èƓ˹˻ƶǃå ƴ˸ƞ ˗ƶȺ ç̇ ƬƓ ǆ
 )pH- Meterþ˦˻ƪƓƙ˦ˮǃå ˥˻ƞāï˗˻ǋ èƓƽǄƪ ý˦Ǆ˲ǆ :Ɨǆ˗˳˯˴˸ǃå íå˦˸ǃå .() (0.01 N  Ü

 Ü ç̇ ˠǀǆ ǉƓ ǆßƓ˸ǃå èƓ˹˻Ƶ 
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- ) ßƓ˸Ǆǃ Ɨ Ǆḧǃå ç̇ ˴ƶǃå ñƓ ʾTH) þ˦˻˴ǃƓḧǃåā (+Ca)þ˦˻˴ ˹ƺ˸ǃåā (+Mg ç̇ ǒƓƶ˸ǃƓȺ (
) ý˦Ǆ˲˸ȺEDTA  ( :Ɨǆ˗˳˯˴˸ǃå íå˦˸ǃå .) ý˦Ǆ˲ǆEDTA ǑƵƓɁï ˥˻ǆå ǑƑƓ˹ƛ ˥˻Ǆ˰ǒå (

ƗɂïƓ ʹǃå þ˦Ǆƶǆ ˣ Ǆ˳ǃå ˞ǆƓơ )0.01 N) ˤˢ˹ǆ ý˦Ǆ˲ǆ Ü (pH=10 ˗ɂï˦ǄḪ Ü  (
 Ɠ ǈ˦ǆǙå + þ˦˻ǈ˦ǆǙå-  ) Ɇ˻ǃíErichrom Blank T( 

- ) ˗ǒåï˦Ǆḧǃå ñƓ ʾ-Cl(  Ɇ˻ǃí í˦ƞā ǑƼ Ɨ˷ƽǃå èå̇ ˯ǈ ˥ǆ ǑƪƓ ʾ ý˦Ǆ˲ǆ ƴǆ ç̇ ǒƓƶ˸ǃƓȺ
 èƓǆā˙ǂþ˦˻ƪƓƙ˦ˮǃå    :Ɨǆ˗˳˯˴˸ǃå íå˦˸ǃå .ï˦ǆ Ɨǀɂ̇ ˠȺ èƓǆā˙Ḫ Ɇ˻ǃí Ü ç̇ ǒƓƶ˸ǃå èåāíå

ǑƪƓ ʾ Ɨ˷ƽǃå èå̇ ˯ǈ ý˦Ǆ˲ǆ Ü þ˦˻ƪƓƙ˦ˮǃå-ßƓ˸ǃå èƓ˹˻Ƶ 
- ) ˗ǒåï˦Ǆḧǃå ñƓ ʾ-Cl(  Ɇ˻ǃí í˦ƞā ǑƼ Ɨ˷ƽǃå èå̇ ˯ǈ ˥ǆ ǑƪƓ ʾ ý˦Ǆ˲ǆ ƴǆ ç̇ ǒƓƶ˸ǃƓȺ

þ˦˻ƪƓƙ˦ˮǃå èƓǆā˙ǂ    :Ɨǆ˗˳˯˴˸ǃå íå˦˸ǃå .ï˦ǆ Ɨǀɂ̇ ˠȺ˸ǃå èåāíå èƓǆā˙Ḫ Ɇ˻ǃí Ü ç̇ ǒƓƶ
 ßƓ˸ǃå èƓ˹˻Ƶ Ü ǑƪƓ ʾ Ɨ˷ƽǃå èå̇ ˯ǈ ý˦Ǆ˲ǆ Ü þ˦˻ƪƓƙ˦ˮǃå 

-  ) èƓ˯ɂ̇ ˮḧǃå ñƓ ʾ2-4so  ðƓǌƞ þå˗˳˯ƪƓȺ (                                      
   Spectrophoto- meter DR/2800)  ( 

- ) þ˦˻ƪƓƙ˦ˮǃå ˥ǆ ǚḪ ñƓ ʾ+K) þ˦ǒí˦˶ǃåā (+Na ɏï̆ǃå éƓƶǈǙå ðƓǌ˱Ⱥ (.   íå˦˸ǃå
 :Ɨǆ˗˳˯˴˸ǃå èƓ˹˻Ƶ Üɏï̆ǃå éƓƶǈǙå ðƓǌƞ Üþ˦˻ƪƓƙ˦ˮǃåā þ˦ǒí˦˶ ǃå ˥ǆ ƗƪƓʾ Ɇ˻ǃƓ˲ǆ

.ǉƓ ˸ǃå 
-   ) èƓǈ˦Ɂ̇ ɜ ˮǃå ñƓ ʾ3HCO þ˦Ǆƶǆā Ʉƽ˳˸ǃå ˣ ˯ɂ̇ ˮḧǃå ˞˸ơ þå˗˳˯ƪƓȺ ç̇ ǒƓƶ˸ǃƓȺ (

 ƗɂïƓ ʹǃå  (0.005 N) .ǑǃƓǀƙ̇ ˮǃå Ɇ˻˰˻ǆ Ɇ˻ǃí í˦ƞā ǑƼ 
4 ƕ˳ƽƑ˷˶ǁäĀ ƛƏƑ˭˷ǁä Ʉ˹ǂ˰Ɨ: 

) ýā˗˱ǃå1 ( Ɨ ʼ˦˱ǃå ǉƓ ˸Ǆǃ Ɨ ƑƓ ˸ ḧǃåā Ɨ ʹ ˮˠǃå ˙ƮƓ˹ƶǃå ˚˻Ḫ̇ ƙ ƝƑƓ˯ǈ ô̇ ƶȻ ɏ˘ǃå
 ˤ ʾ ˥ǆ ǏǄƵå ˙ƮƓ˹ƶǃå ˚˻Ḫ̇ ƙ ÿá ƝƑƓ˯˹ǃå ˥ǆ Ơ˷˯ɂā ÜƗƪåï˗ǃå ûƓˠǈ ǑƼ Ɨƶƿå˦ǃå ïƓȺǔǃ

) Ɨ ˸ǃƓƶǃå Ɨ˲˶Ǆǃ Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃåWHO,2011 ˣǃî ǏǄƵ ƗǄ˰ǆǙå ˥ǆā .( ƝƑƓ˯ǈ
) ǑɁ̇ ǌḧǃå Ɇ˻Ʈ˦˯ǃåECå̇ ƙ îã ßƓ˸ǃå èƓ˹˻ƶǃ () ˕ơā2.37.3 µs/cm -   ƴǆ ƗǈïƓǀǆ (
 Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃå1.5 µs/cm) Ü(Ɠ˸Ḫ ) Ɨ Ƒå˘ǃå ëǚǆǙå ˚˻Ḫ̇ ƙ ÷Ɠƽƙïå ˙˻˵ƙTDS( 

 ˔˲˴ǃå èƓ ˸Ḫ ÿƋȺ Ɨƪåï˗ǃå ïƓȺå ǑƼ Ɨơ˦Ǆ˸ǃå Ɨ ˴ǈ ǑƼ çíƓɂ̊ ǃå ÷Ɠƽƙïå í˦ƶɂā ÜèƓ˹˻ƶǃå ǑƼ
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ÜǉƓ˸Ǆǃ ƗǆƓƶǃå Ɨ˭˻ǌǃå) ƗȻ̆ƺ˯ǃå èƓ˸Ḫ û˦ƽƙ ïƓȺǙå ǉ̆ǋ ǑƼ ǉƓ˸Ǆǃ2002  ƝƑƓ˯ǈ .( ˤ ʾ
Ǚåñ )Ǒ˹˻ƞāï˗˻ǌǃåpH) ýā˗˱ǃƓȺ Ɨ˹˻ˮ˸ǃåā ïƓȺǙå ǑƼ (1 ƗƪƓʿǃå èƓƽƮå˦˸ǃå ÿāí ƴǀƙ (
)8.5 ïƓȺǙå ǑƼ ǉƓ ˸ǃå Ɨ ˷ǆƓơ ǏǄƵ ý˗ǒ Ɠ˸ǆ ( pH<8.5 ˚ɂ̊ ƶǃå ˗ˮƵ)

ÜɏāƓƽ˶ǃå2018  .( 

)üĀ˕Ɯ1(Ʉ˹ǂ˰Ɨ ƛƏƑ˭ǆ) ƕƨäî˕ǁä ƕƾ˞˷Ǆ Ǐƺ îƑȸǗä ǇƑ ˶ǁ ƕ ƏƑ ˶ ḥǁäĀ ƕ ʷ ˬ˞ǁä ˛ƏƑ˴˱ǁä :( 

 

éƓ˲ ǃå Ɇ˸Ƶ :ï˗˶˸ǃå* 
) ǉƓ ˸ǃå ç̇ ˴ƶȺ Ɨƪåï˗ǃå ïƓȺå ǉƓ ǆ Ʉ˶˯ƙTH ëǚǆá ˚˻Ḫ̇ ƙ ǑƼ çíƓɂð ƓǌƕƓ ƪá ˤǋáā (

 èƓǀ ˠǃå ǑƼ èƓ ˻Ḫ̇ ˯ǃå ǉ˘ǋ í˦ƞā ǏǄƵ ˣǃî ý˗ɂā ǉƓ ˸ǃå ǑƼ þ˦˻˴ ˹ƺ˸ǃåā þ˦˻˴ǃƓḧǃå
) Ɨ ʼ˦˱ǃå ǉƓ ˸Ǆǃ ƗǄǆƓ˲ǃå Ɨ ƞ˦ǃ˦˻˱ǃå˗˸ơá ˙˸ƵÜ2008 èƓǀ ˠǃå ǑƼ Ɠǋí˦ƞā āá (

Ɠ˴˸ǃ Ɨ ƞ˦ǃ˦˻˱ǃå) þ˦˻˴˹ƺ˸ǃå ÿ˦ǒá ƴɂð˦ƙ ʕ  ʾÿá ƝƑƓ˯˹ǃå ̇ǌsĈƙ .Ɨ̓˦ ǃ˱å ǉƓ˸ǃå ï+2Mg (
) ïƓȺǔǃS2,S4,S5,S6 ǊȺ ë˦ ˸˴˸ǃå íā˗ơ ǑƼ ǉƓ ˸ǃå ǑƼ Ɠǋ̊ ˻Ḫ̇ ƙ (ɖƼā  èƓƽƮå˦ǆ

)(WHO,2011 þ˦˻˴ ˹ƺ˸ǃå èƓǈ˦ǒå ˗ƞå˦ƙā ÜƓǌƕ ë˦ ˸˴˸ǃå íā˗˲ǃå êïƓƤ ïƓȺǙå ǑƿƓȺ Ɠǆå Ü
Ɨ˸ǂå̇ ˯˸ǃå ëǚǆǙå ÿƓɁāî ǏǄƵ ý˗ǒ ǉƓ ˸ǃå ǑƼ  ˚ɂ̊ ƶǃå ˗ˮƵ) ǉƓ ˸ǃå ïƓ˴ǆ ǑƼ

ÜɏāƓƽ˶ǃå2018 ˚˻Ḫ̇ ƙ ǑƼ Ɠǌƕ ë˦ ˸˴˸ǃå ˤ ʿǃå èðāƓ˱ƙ Ɠǌƶ ˸ƞ èƓ˹˻ƶǃå ƝƑƓ˯ǈ ÿã .(
) èƓ˯ɂ̇ ˮḧǃå2-4SO ) ˕Ǆ˱ƪ Ɨ˸ ʾ Ɇƿå ýā˗˱ǃå ˥ǆ ˥˻ˮ˯ǒ îã Ü(469 mg/L Ɨǀˠ˹ǆ ǑƼ (

) ˙˭ˮǃå ˗˹Ƶ Ǒ˱ ƙS6) ˙˭ˮǃå ǑƼ ƓǌǄ˻˱˴ƙ ˤƙ ˤ ʿǃå ˙ˮǂåā Ü(S4 ) ï˗ƕ Ɨǀˠ˹˸Ⱥ (1808 
mg/L.(  ǉ˘ǌǃ ǑƼ˦˱ǃå ÿå̊ ˳Ǆǃ Ǒƞ˦ǃ˦˻˱ǃå ˥ɂ˦ḧ˯Ǆǃ Ǒ˴ ƞ ˔˻Ḫ̇ ƙ í˦ƞā ǏǄƵ ˣǃî ý˗ɂā
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Ü̊ɂ̊ƶǃå ̠ˮƵā ɏïƓ˸ƶǃå ɏ̇Ƥ˻) ïƓȺǙå2018 ǑƼ ˕ɂ̇ ˮḧǄǃ èå̊ ˻Ḫ̇ ˯ǃå ÷Ɠƽƙïå ɏí˓ǒ ˖˻ơ Ü(
 Ɇ˻Ǆ˲ƙ ƝƑƓ˯ǈ Ɠǆá .ÿƓ˴ǈǙå ˤ˴ƞ ßƓƶǆå ǏǄƵ ˙ƛ˓ɂā ˤƶˠǃå ǑƼ çïå̇ ǆ ßƓ˸ǃå  þ˦˻˴ǃƓḧǃå

)+2Ca(  ) ˙˭ˮǄǃ Ɨ˹˻ƶǃå ÿá ǏǄƵ ˙˻˵ƙ2S ) ˚˻Ḫ̇ ƙ Ǌǃ Ɨǈïå˗ˮǃå Ɨǀˠ˹˸Ⱥ (150mg/L (
 íā˗ơ êïƓƤ ƴǀƙ Ɠǌƶ ˸ƞ Ɨ ʾƓ ǃå èƓ˹˻ƶǃå Ɠǆå Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃå íā˗ơ ˥˸ư ƴǀȻ

 ) ˙˭ˮǃå ǑƼ ˚˻Ḫ̇ ƙ ˙ˮǂå ÿƓḪ ˖˻ơ Ü èƓƽƮå˦˸ǃåS7 ˚˻Ḫ̇ ƙ Ǌǃā Ǒ˱ ƙ Ɨǀˠ˹ǆ ǑƼ ƴǀȻ (
 ) èƓƽƮå˦˸ǃå íā˗ơ ðāƓ˱ƙ782mg/L ̨ ǃ˱å ïƓ˱ơå ÿ˦ḧƙ Ǐǃå ǉí˦ƞā ̝ ƪˮ ƴƞ̇ɂā (

Ɨ ʼ˦˱ǃå èƓǈå̊ ˳Ǆǃ Ǒƞ˦ǃ˦˻˱ǃå ˥ɂ˦ḧ˯ǃå ǑƼÜɏāƓƽ˶ǃå ̊ɂ̊ƶǃå ̠ˮƵ)2018(. ˚˻Ḫ̇ ƙ ÷Ɠƽƙïå
 Ɨ ˴ǈ Ɇ˰˸ƙ ˖˻ơ èāƓƽ˯ǆ Ɨƪåï˗ǃå ƴƿ˦ǆ ǑƼ þ˦ǒí˦˶ǃå èƓǈ˦ǒå57%  èåî ïƓȺǙå ˥ǆ

 ˚˻Ḫ̇ ˯ǃå ý˗˯ƶǆ þ˦ǒí˦˶ǃå èƓǈ˦ǒåā èƓƽƮå˦˸ǃå íā˗ơ ǑƼ ïƓȺǙå ǑƿƓȺ Ɠǆå ƴƽƙ̇ ˸ǃå ˚˻Ḫ̇ ˯ǃå
 ɋƓƽ˲ǃå ǑƼ Ɨ ˸ǋå Ǌǃ ßƓ˸ǃå ǑƼ ƓȻǚ˳ǃå ˚˻ƽ˲ƙ ˔ˮ˴Ȼ ǉ̊ ˻Ḫ̇ ƙ çíƓɂð Ɠǆå þ˗ǃå Ɋƺư ǏǄƵ

) Ɨ ǈƓ˟̇ ˴ǃåWHO,2003.( 
 
5 :å˗˳ǁä ǇƑ ˶ǁ æìˤ˯ǁä ˗ƪˑǄ åƑ˲Ɵ 7ÁÔÅÒ ÑÕÁÌÉÔÙ ÉÎÄÅØ71)    

 èƓ ˸Ḫ Ɇɂ˦˲ƙ ƓǌǃǚƤ ˥ǆ ˥ɜ˸Ȼ ˖˻˲Ⱥ Ǒ˭˻ˮǃå ˤ ˻ǀ˯ǃå ǑƼ Ɨ ƕƓ˴˲ǃå Ɨǀɂ̇ ˠǃå ǉ˘ǋ þ˗˳˯˴ƙ
 ǉƓ ˸ǃå Ɨ ʸ˦ ǈ ˥Ƶ ˙ˮƶȻ ˗ơåā ˤƿï Ǐǃå ǉƓ ˸ǃå Ɨ ʸ˦ǈ ˥Ƶ ç̇ ˻˰ǂ

C.R,Ramakrishnaiah,2009)(Ü     :ƗǃƓ˯ǃå Ɨ˴ Ƒ̇ǃå èå˦ɣ ǃ˳å ˥ǆ Ɨǀɂ̇ɣǃå ÿ˦ḧ˯ƙā
ǍǁĀǗä æʕ ˞˱ǁä) èå̇ ˻ƺ˯˸ǃå ïƓ ˯Ƥå :Parameters ( ǏǄƵ ç̇ ˮƶǆ Ɨ ˸ǋáā ˙˻ƛƋƙ Ɠǌǃ Ǒ˯ǃå

 :Ǒǋā ˙˻ƺ˯ǆ ç̇ ˵Ƶ Ɏ˗ơå ïƓ ˯Ƥå ˤƙ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼā ÜƗƪåï˗ǃå Ɨǀˠ˹ǆ ǑƼ ǉƓ ˸ǃå Ɨ ʸ˦ǈ
)+,Na+,K-3,HCO-,SO4,Cl+2,Mg+2pH,TDS,TH,Ca, EC ( 

ƕ ǆƑˮǁä æˤ˞˱ǁä çí˦˱ǃå ý˗ƶǆ æƓ˴ơ :(quality rating scale) qi    ˥ǆ ˙˻ƺ˯ǆ Ɇḧǃ
 ƗǃíƓƶ˸ǃå(1) Jimoh and Tijani,2010) J. Yisa  :( 
    

ή
ὧὭ

ίὭ
ρππ                   ρ 

╬░ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢ  ̇˻ƺ˯˸Ǆǃ  ǑǄƶƽǃå ̊˻Ḫ̇ ƙ  
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▼░ȣȣȣȣȣ 7(/ ςπρρ̝˴ ơ ̇˻ƺ˯˸ǃå ̨ƽ˹ǃ  ǑƪƓ ʿǃå  ̊˻Ḫ̇ ˯ǃå 
 

ƕˮǁƑˮǁä æˤ˞˱ǁä ˥ǆ ëāå̇ ˯ƙ ˙˻ƺ˯ǆ Ɇḧǃ (Ɨǀɂ˙ˠǃå èƓ ư˙Ƽ ˥ǆ) Ɨ˸ ʾ ƴư˦ƙ :
)1-5 ˔ƙ˙ǃƓȺ Ǐ˸˴ƙā ()  wi       èå̇ ˻ƺ˯˸ǃå ǏǄƵ ˤ ʿǃå ǉ˘ǋ ÷ð˦ƙā (

 ǑƼ ˙˻ƺ˯˸ǃå ç˦ƿ ˖˻ơ ˥ǆ èå̇ ˻ƺ˯˸ǃå ˥˻ƕ ˚˻˻˸˯ǃå ˤ˯ǒ Ǐ˯ơ (˙˵Ƶ Ɏ˗ơǙå)
) ýā˗˱ǃå ˥ǆ Ɍơǚǈ ˣǃî ǏǄƵ ýƓ˰ǆā ÜǉƓ ˸ǃå çí˦ƞ ǏǄƵ ǉ̇ ˻ƛƋƙ2 ̇ Ĉ˴Ƶ ÿá (

)ßƓ˸ǃåTH)˔ƙï ǏǄƵ Ɇ˶˲ƙ (1 ǏǄƵ ˙˴ƶǃå ˙˻ƛƋƙ þ˗ƶǃ Ɨ˸ ʾ Ǐǈíá Ǒǋā (
ǆƓƶǃå Ɨ˲˶ǃåā ßƓ˸ǃå çí˦ƞ) Ɨ Ƒå˘ǃå ëǚǆǕå Ɠǆá ˙ƬƓ ˸ǃå Ɇɜ˵ǃƓȺ ƗTDS (

)˔ƙï ǏǄƵ ˕Ǆ˶˲ƙ ßƓ˸ǃå ǑƼ5 Ɠ˸Ḫ ßƓ˸ǃå çí˦ƞ ǑƼ ç̇ ˻ˮḪ Ɨ ˸ǋá Ɠǌǃ Ɠ˸ǃ (
)ýā˗˱ǃƓȺ ˔ƙ˙ǃå í˦˸Ƶ ǑƼ ˣǃî ˥˻ˮǆ2 ÿð˦ǃå æƓ˴ Ⱥ˲ èå˦ɣ ǃ˳å ýƓ˸ḧ˯ƪå .(

)ƗǃíƓƶ˸ǃå ˥ǆ ˔ƙ˙Ǆǃ Ǒˮ˴˹ǃå2( Ketata,et.al,2011) .( 
7Ὥ

ύὭ

В ύὭ
                       ς 

) ýā˗˱ǃå2) ƗǃíƓƶ˸ǃå ɖ˻ˮˠƙ Ơư˦ǒ (2 Ɇḧǃ Ǒˮ˴˹ǃå ÿð˦ǃå æƓ˴ ǃ˲ (
 ɆḪ Ɨ ƙï Ɨ˸˴ǀȺ Ǌ˸ ʾ ˔˴˲ƙā Ü˙˻ƤǙå í˦˸ƶǃƓȺ Ǌ˱ƑƓ˯ǈ ˥˻ˮ˸ǃåā èå̇ ˻ƺ˯˸ǃå

.(˛ǆƓ˳ǃå í˦˸ƶǃå) ˔ƙ˙ǃå ˤ ʾ ÷˦ ˸˱ǆ ǏǄƵ ˙˻ƺ˯ǆ 

)üĀ˕Ɯ2) çä̠˹Ƹ˭˶ǁä ˒Ɨćî x˹ˬǐ :(  wi) ̠˹Ƹ˭Ǆ Ʉḥǁ Ǐˬ˲ ǁ˷ä þïʕǁäĀ (ἥ░( 
Ǐˬ˲˷ǁä þïʕǁä 
ἥ░  ˒Ɨ˗ǁä wi 

çƑƻƬäˤǄ 
WHO- 2011 çä˕Ɵˤǁä ˗ƬƑ˷ƴǁä 

 ˢƽî
˗˭ǄäîƑȸ 

0.088 3 1500 mg/L EC 1 
0.088 2 8.5 µs / cm pH 2 
0.059 5 500- 1000 mg/L TDS 3 

0.147 1 500 mg/L TH 4 

0.029 3 75- 200 mg/L +2Ca 5 
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0.088 3 30- 150 mg/L +2Mg 6 
0.088 5 200- 400 mg/L 4SO 7 
0.147 5 200- 600 mg/L -Cl 8 

0.147 2 350 mg/L -
3HCO 9 

0.059 1 12 mg/L +K 10 

0.029 4 200- 400 mg/L +Na 11 

1.0 34 × 

éƓ˲ ǃå Ɇ˸Ƶ :ï˗˶˸ǃå* 

 :ƕƴȸä̠ ǁä æˤ˞˱ǁä çí˦˱ǃå ˙Ƭ˓ǆ ˤ ʾ æƓ˴ơ(Channo, 2012)  èå˦ˠ˳ǃå ˙Ƥà Ǒǋā
   :Ɨ ǃƓ˯ǃå ƗǃíƓƶ˸ǃå ˥ǆ ˙Ƭ˓˸ǃå ˤ ʾ ˔˴˲ƙā  

ὡὗὍ ὡή                             σ 

)ƗǃíƓƶ˸ǃƓȺ ˙Ƭ˓˸ǃå èƓȺƓ˴ơ ßå̇ ƞǗ ýƓ˰ǆ Ɇ˻˰˸ƙ ˥ɜ˸Ȼ3 ˥ǆ èƓǈƓ ƕ ǏǄƵ ( )˙˭ˮǃåS1  Ü (
 ǑƼ Ɨ˹˻ˮ˸ǃåā) ýā˗˱ǃå3 í˦˸ƶǃå Ü˙˵Ƶ Ɏ˗ơǙå èå̇ ˻ƺ˯˸ǃå Ǐǃå ˚ǆ̇ ǒ ǑǈƓ˰ǃå í˦˸ƶǃå .(

 æ̇ ˷Ⱥ ˣǃîā ˙˻ƺ˯ǆ Ɇḧǃ ˙Ƭ˓˸ǃå ˤ ʾ ˔˴˲Ȼ ˙˻ƤǙå í˦˸ƶǃƓȺ ̇ƺ˻˸˯Ǆǃ Ǒˮ˴ ǃ˹å ÿð˦ǃå ʕʾ
 ) ƴȺå̇ ǃå í˦˸ƶǃƓȺ ˙˻ƺ˯˸ǃå ˛ƽ˹ǃ çí˦˱ǃå ý˗ƶǆ ˤ ʾ ǑƼ ˖ǃƓ˰ǃåWi*qi í˦˸ƶǃå ˤ ʾ ÷˦ ˸˱ǆ .(

) ˙˭ˮǄǃ çí˦˱ǃå ˙Ƭ˓ǆ Ɇ˰˸ƙ ˙˻ƤǕåS1)ɏāƓ˴ƙā ç̠ơåā Ɨ˸  ʾǑǋā Ɨ˱˯˹ǃå ̇ˮƶƙā Ü(151 (
) ˙˭ˮǄǃ çí˦˱ǃå ˙Ƭ˓ǆ ǏǄƵS1 ǑƿƓȺ ǏǄƵ ƓǌƵƓ ƙã ˥ɜ˸Ȼ èå˦ˠ˳ǃå ˛ƽ˹Ɂā Ü( 

) üĀ˕Ɯ3) ˗˫ˬǂǁ æìˤ˯ǁä ˗ƪˑǄ çƑȸƑ˲Ɵ :(S1( 
ἥ░▲░ ▲

░
 ╦░ ˗˹Ƹ˭˶ǁä ý.î 

9.45 107.14 0.088 EC 1 
0.94 16.00 0.059 pH 2 
0.14 0.97 0.147 TDS 3 
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   éƓ˲ ǃå Ɇ˸Ƶ :ï˗˶˸ǃå 
) Ɋˠ˳˸ǃå ǑƼ ˥˻ˮǆ Ɠ˸Ḫ Ɨƪåï˗ǃå Ɨǀˠ˹ǆ ǑƼ ïƓȺǙå2 çí˦˱ǃå ˙Ƭ˓ǆ ƝƑƓ˯ǈ ǊȺ Ơư˦˸ǃå (

 ƓǌǄ˻˰˸ƙ ˤƙ ˖˻ơ Ɨƪåï˗ǃå ïƓȺá ƴ ˸˱ǃ.Ɨ ǈƓ ƕ ç˗˸ƵƋȺ 
 ) èƓȺƓ˴˲ǃå ƝƑƓ˯ǈ ýǚƤ ˥ǆWQI çí˦ƞ ˤ ˻ǀ˯ǃ ˙˻ƺ˯ǆ ˙˵Ƶ Ɏ˗ơå þå˗˳˯ƪƓɁā  Ü (

) Ɇɜ˵ǃå ˥ǆ ˥˻ˮ˯ǒ  Ɨƪåï˗ǃå Ɨǀˠ˹˸ǃ æ̇ ˵Ǆǃ ǉƓ ˸ǃå2: ( 
 

 
) Ɇɜ˵ǃå2Ɨƪåï˗ǃå Ɨǀˠ˹˸ǃ ˙Ƭ˓˸ǃå ˤ ʾ ˥˻ˮǒ Ɋˠ˳ǆ :( 

) ƝƑƓ˯ǈ ǏǄƵ íƓ˸˯Ƶå éƓ˲ ǃå Ɇ˸Ƶ :ï˗˶˸ǃå*WQI( 
    

7.91 268.80 0.029 TH 4 
18.52 209.92 0.088 +

2Ca 5 
19.74 223.73 0.088 2

+Mg 6 
39.18 266.43 0.147 4SO 7 
23.49 159.75 0.147 -Cl 8 
7.05 119.91 0.059 3

-HCO 9 
5.96 202.50 0.029 +K 10 
18.81 159.88 0.118 Na+ 11 
151 В ἥ░▲░

▪
░ = 
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) Ɨ˸ ʾ ǑǈíáWQI) ˙˭ˮǄǃ (S2) ˕ǈƓḪ (132)ˤ ʿǃå ǏǄƵåā ÜǊǈïå˗ˮǃå ƴƿ˦˸ǃå (451 (
) ˙˭ˮǄǃ ˕ǈƓḪāS7 ƗǈïƓǀǆ ˥ɜ˸Ȼ ˙˭ƕ Ɇḧǃ ǉƓ ˸ǃå çí˦ƞ ƗƼ̇ ƶ˸ǃ .Ǒ˱ ƙ ƴƿ˦˸ǃå (

)ƝƑƓ˯ǈWQI Ɨƞï˗˸ǃå ǉƓ ˸ǃå çí˦ƞ í˦˸Ƶ ˤ ʿȺ Ɠǌƽ ˹˶ƙ ˗ǒ˗˲ƙā Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå (
) ýā˗˱ǃƓȺ4( .(æ̇ Ǆ˵ǃ ƠǃƓƮ ̇˻ƹ Ǐǃå å̠ƞ ̠˻ƞ) Ɏ˦˯˴ǆ ˥ǆ Ɇơå̇ǆ Ǐǃå ʕ˴ ǀ˸ǃå 

 
) üĀ˕˯ǁä4) ˗ƪˑǄ ˁ ˷˴Ɨ :(WQIå˗˳ǁä ǇƑ ˶ǁ ( 

 

 
 Ɍơǚǈ ˣǃî ǏǄƵ ýƓ˰ǆā) Ɋˠ˳˸ǃå ˥ǆ2 ÿƋȺ () ˙˭ˮǄǃ ˙Ƭ˓˸ǃå Ɨ˱ ˯ǈS2 ǏǄƵ Ɇ˶˲ƙ (

 )ˤƿ̇ ǃåWQI=132  ā ( ˥˻ˮ˯ɂ) ýā˗˱ǃå ˥ǆ4 ˃ ˹˶˯ǃå ǑƼ ƴǀƙ ˙Ƭ˓˸ǃå Ɨ˸ ʾ ÿá (
) ˖ǃƓ˰ǃå101  >132 > 200 åîå å˘ɜǋā Ü(Ɨ˭ǒíï) ǉƓ ˸ǃå çí˦ƞ í˦˸Ƶ ǑƼ ƓǌǄƕƓǀɂā (

 Ɠǌ˱ƑƓ˯ǈ ÿá ˗˱ǈ ïƓȺǙå ǑƿƓȺ ƴǆ Ɠ˹ƶ ˯ƙ Ąå̠ƞ Ɨ˭ǒíï) Ʉ˹˶ƙ ( .æ̇ ˵Ǆǃ Ɨ˲ǃƓƮ ˙˻ƹ āá
 èƓƽƮå˦˸ǃå ƴǆ ƗǈïƓǀǆ ïƓȺǕå ǉƓǆ ǑƼ ƗƑå̆ǃå ëǚǆǕå ̊˻Ḫ̇ƙ ÷Ɠƽƙïå ƝƑƓ˯˹ǃå ǉ̆ǌǃ Ɏ̊ƶĈɂā

 Ą) Ɨ ƪƓ ʿǃåWHO- 2011(. 
 
6 ƕƬǘ˱ǁä : 

ýǚƤ ˥ǆ :ÿá ˥˻ˮ˯ǒ Ɨƪåï˗ǃå ˗˻ƿ ɖ˟Ɠ˹ǆ ǑƼ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå çí˦ƞ ƝƑƓ˯ǈ Ɇ˻Ǆ˲ƙā Ɨƪåïí 
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-  Ɨǀˠ˹˸ǃ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå é˦Ǆƙā Ɨ ʼ˦˱ǃå èƓǈå̊ ˳Ǆǃ Ǒƞ˦ǃ˦˻˱ǃå ˥ɂ˦ḧ˯ǃå ˥˻ƕ ɉƓ ƙïå í˦ƞā
.Ɨƪåï˗ǃå 
-  Ɨ Ƒå˘ǃå ëǚǆǙå ˥ǆ Ɨ ǃƓƵ èå̊ ˻Ḫ̇ ƙ èåî ˙ˮ˯ƶƙ Ɨƪāï˗˸ǃå Ɨǀˠ˹˸ǃå ǑƼ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå

ƽƮå˦˸ǃ ĄåíƓ˹˯ƪåƗ ˸ǃƓƶǃå Ɨ˲˶ǃå èƓWHO,2011)  çí˦˱ǃå ˙Ƭ˓ǆ ɖƼā ˕ƽ˹Ʈā (
WQI).æ̇ ˵ǃå ôå̇ ƹǕ Ɨ˸Ƒǚǆ ˙˻ƹ ƓǌǈƋȺ ( 
-  èƓ ˸Ḫ ǑƼ ˔Ǆˠǃå ÿå ǏǄƵ ý˗ǒ Ɨǀˠ˹˸ǃå ǑƼ Ɨ ʼ˦˱ǃå èƓǈå̊ ˳Ǆǃ ǑƑƓ˸ǃå ÿå̊ ˻˸ǃå

  .Ɨɂ˦˹˴ǃå ïƓˠǆǙå èǙ˗ƶǆ ƗǄƿā æ˘ƕ˘˯ǃ ƗȻ˘ƺ˯ǃå èƓ ˸Ḫ ðāƓ˱˯ƙ ǉƓ ˸Ǆǃ ˔˲˴ǃå 
1.6 :çƑ Ƭˤ˭ǁä 

 ǉ˘ǋ ˥ǆ:Ɨǀˠ˹˸ǃå ǑƼ Ɨ ʼ˦˱ǃå èƓǈå̊ ˳ǃƓȺ é˦Ǆ˯ǃå çíƓɂð ˥ǆ ˗˲Ǆǃ ǑǃƓ˯ǃƓȺ ǑƮ˦ǈ Ɨƪåï˗ǃå 
-  ˥ǆ ƗơƓ˯˸ǃå ɆƑƓƪ˦ǃå ɆɜȺ Ɠǌƕ ɉå̇ ƼǙå þ˗Ƶā çíā˗˲˸ǃå Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå üǚǌ˯ƪå ˗˻Ƭ̇ ƙ

 .Ɨ Ǆ˲˸ǃå èƓƵåîǙå ɖɂ̇ ˟ ˥Ƶ āå Ɨ ǈǚƵå èƓǀ˶Ǆǆ                 
- ǃ ɉ̇ ƽ˸ǃå ˔˲˴ǃå ˥ǆ ˗˻˻ǀ˯Ǆǃ Ǌ Ǆ˲ǆ ɊȺå˦ư ƴưā.Ɨ ʼ˦˱ǃå ǉƓ ˸Ǆ 
-  ßå̇ ƞå ǑƼ ïå̇ ˸˯ƪǙƓȺ ˣǃîā èå̇ ˯Ƽ ǏǄƵ Ɨǀˠ˹˸ǃå ǑƼ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå çí˦ƞ Ɨ ʾå̇ ǆ

 .ǉƓ ˸ǃå çí˦ƞ ǑƼ èå̇ ˻ƺ˯ǃå ˥ǆ ˗ǂƋ˯Ǆǃ ǉƓ ˸Ǆǃ èƓơ˦˴ǆ 
 

ƕ ȿ˗ƴǁä ƲƜä̠ ˶ǁä 
 ÜÿƓơ̇ Ƽ ëǚƮā ˗˻˸ɂ̇ ƞ ˤƪƓȺ2016ˤ ˻ǀƙ . çí˦ƞ ÷ā˙˵ǆ Ɨ ʽ˶ƙ ßƓǆ è˦ḧǃå  ɏ̊Ḫ̇˸ǃå 

þå˗˳˯ƪƓȺ Ɨǀɂ̇ ˟ ˙Ƭ˓ǆ æƓ˴˲ǃå í̠ƶǃå ÜƗɁ̇ƶǃå èƓƶǆƓ˱ǃå íƓ˲ƙå ƗǄ˱ǆ .ÿāð˦˸ǃå2 Ü
˗Ǆ˱˸ǃå23. 

Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå çí˦ƞ ǑƼ Ɨ ơƓǈ Ɨ ˸˲˸ǃå/ ƗˢƼƓ˲ǆ .ûå̇ƶǃå .Ɏ˦˹˻ǈ  Ü˥ǒ˗Ƽå̇ ǃå þ˦ǄƵ ƗǄ˱ǆ
˗Ǆ˱˸ǃå27í˗ƶǃå Ü4. 
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 Ü̊ɂ̊ƶǃå ̠Ƶˮā ɏïƓ˸ƶǃå ɏ̇Ƥ˻2018 ǉƓ˸ǃå çí˦ƞ ˤ ˻ǀ˯ǃ ǉƓ ˸ǃå çí˦ƞ ˙Ƭ˓ǆ þå˗˳˯ƪå.
Ƽ ƗƶɁïǙå Ǒơå˦˹ǃå ǑƼ Ɨ ʼ˦˱ǃå˗Ǆ˱˸ǃå ÜƗ ˭˻ˮǃå Ɨ ˹ǀ˯ǃåā ïƓ˲ ǃå þ˦ǄƵ ƗǄ˱ǆ .Ɠ ˮ˻ǃ Ǒ4 Ü

.í˗ƶǃå2 
 ÜǑǃǚǌǃå þǚƪ2016ûå̇ ƶǃå Üíå˗ƺȺ .Ɨ ˸ǄƵ èåï˦˵˹ǆ .ǉƓ ˸ǃå Ɨ ʸ˦ǈ Ɨǃíå. 

Üɏ̇˶ ǃ˸åā úƓ˴Ƶ Ɏ̠ǋ2007 Ɨɂï˘ǃå ƗƿƓˠǃå Ɨ˭˻ǋ .Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå é˦Ǆƙ ïíƓ˶ǆ .
.ɖ˵ǆí ÜƗɂï˦˴ǃå 
Ü ǉƓ ˸Ǆǃ ƗǆƓƶǃå Ɨ˭˻ǌǃå2002.  Ɨ ˹Ƽ ˙ɂïƓǀƙƗƪåïí ɆƤå˗ƙ ǉƓ ǆ ˙˲ ǃå Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå ǑƼ 
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ǉƓ ˸ǃå ôå̇ ƹǕ ƗǃƓơ Ɨƪåïí .æ̇ ˵ǃå 
Ü ÿā̇Ƥåā Üíāāåí ñƓy2017ˤ ˻ǀƙ . Ɨ ʸ˦ǈ ǉƓ ˸ǃå Ɨ ʼ˦˱ǃå ôå̇ ƹǕ æ̇ ˵ǃå ǑƼ 
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˗Ǆ˱˸ǃå8. 
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Ǐ˭ǂƻƨǗä ɂƬ̠ǂǁ éǘƴǁä ú̠  ̋Ɍ̞ƟäĀ çƑƾƾ˳ ǁ˭ä ƕƨäîì 

 ˛˱ǂ˶ǁä 
 ǑùƼ þå̠˳ ù˯ƪǙå ƗƶƑƓù˵ǃå ƗǈƓù˶ǃå û̇  ˟˥ǆ û̇  ˟Ɏ̠ơå ˥Ƶ Ɨɂ̇sǈ Ɨƪåïí Ɨƿï˦ǃå ǉ̆ǋ þ̠ǀƙ
 ǑùùùƼ þå̠˳ ù˯ùùƪǚǃ Ɠùùùǌ˯˸Ƒǚǆ Ɏ̠ùùùǆā Ɨ˯ǄƽùùùƪǙå û̇ ǃɣƓùùùȺ èƓǀǀùùù˵˯ǃå Ɨùùù˱ǃƓƶ˸ǃ ʕǃƓùùùƶǃå ýāí ̝ùùùǄƹá

 úƓùù˱ǃå ïƓùù˲ǃå ìƓùù˹˸ǃå åíƓ˹˯ùùƪå êǚùùƶǃå û̇ùùɣǃ  ̆ùù˻ƽ˹˯ǃå èå˦ùùɣƤ ǏùùǄƵ èƓùùǆ˦Ǆƶǆ ýāƓ˹˯˯ùùƪāÜ
Ɇùù˰ǆ èƓƽùƮå˦˸ǃå ˥ùǆ í˗ùƵ ǏùǃåAASHTO ĲASTM )  ƗùùȻǙ˦ ǃ Ɨ ùƪƓ ʿǃå èƓƽùƮå˦˸ǃåā Ü

) Ɠùùùùùùù ǈï˦ƽ ǃƓǂ(CALT  Ɨùùùùùùùǀɂ̇ ˠǄǃ ƓƽùùùùùùùƮāā Ɠơ̇ ùùùùùùùƬā .( ƗȻí˦ƶùùùùùùù˴ǃå Ɨ ùùùùùùùƪƓ ʿǃå èƓƽùùùùùùùƮå˦˸ǃåā
˹˯ǃå ýƓ˸Ƶáā Ɨǆ˗˳˯˴˸ǃå íå˦˸ǃåā Ɠǌǃ ƴƿ˦˯˸ǃå ˙˸ƶǃåā ƓǌƙƓǆå˗˳˯ƪåā ýƓù˸ƵǙå Ɇ˸˵ƙ Ǒ˯ǃåā Ü˘˻ƽ

 ˗ùƿ Ǒù˯ǃå æ˦ù˻ƶǃå ˥Ƶ èƓˢơǚ˸ǃå ˞ƶȺ å̇ ˻ƤáāÜ Ɨ˱ǃƓƶ˸ǃå ßƓ˹ƛáā Ɨ˱ǃƓƶ˸ǃå Ɇˮƿ Ɨɂ̇ ˻˷˲˯ǃå
 ÷˦ùùùǈ ̠ùùùǒ̠˲ƙ ÿāí á̠ùùùˮƙ ÿá ˥ùùùɜǆ ɏǕ ƗǈƓùùùƮ ýƓùùù˸ƵƋƼ Ü Ɠǋ̆ùùù˻ƽ˹ƙ ʕùùùƙ Ǒùùù˯ǃå ƗǈƓùùù˶ǃƓȺ ̇ùùùǌsƙ
 ˞ƶ ùùùƕ ˕ùùùǀ˲ǃ Ǒùùù˯ǃå ïå̇ ùùùưǙå ǏùùùǄƵ ÷ǚùùù˟ǚǃ Ɨùùù Ǆǀơ èåïƓùùùɂ̊ ƕ þƓùùù ʿǃå ˤùùùƙ Ɠùùù˸Ḫ Ü ïå̇ ùùùưǙå

 û̇ùùɣǃå  Ɲǆå̇ùùƕ ̆ùù˻ƽ˹ƙ þ̠ùùƵā ýƓùù˸ǋǙå Ɨùù˱˯ǈ û̇ùùɣǃå ǉ̆ùùǋ ƗùùǃƓơ Ǌùùǃå ̞ùùǃå Ɠùùǆ ǏùùǄƵ ÷ǚùù˟Ǚåā
 ï˦ùùǌˢǃ ˙ùùɜ ˸ǃå ˙ùù˸ƶǃå ǑùùƼ ˗ùùƽ˹ƙ) Ɨùù ƑƓƿ˦ǃå ƗǈƓ ùù˶Ǆǃ ƝǆƓùùǈ̇ ƕ ɖùù˻ˮˠƙ þ˗ùùƵā Ɨùùɂïā˗ǃå Ɨùù ʾå̇ ˸ǃå

 Ɨƿï˦ǃå ǉ̆ǋ ǑƼ Ɠǌ˯˵ƿƓ˹ǆ ʕ˯ƪ˻ Ǒ˯ǃå û̇ ǃɣå ˥ǆā . Ɠˮ˻ǃ ǑƼ (ïå̇ưǙåCrack Sealing 
ƕǁä˕ǁä çƑ˶ǂḥǁä: 
ƽƪǙå ɄƮ̇ ǃåƗǈƓ˶ ǃå û̇  ˟ÜɄƮ̇ǃå ïå̇ưå ÜǑ˯Ǆ ÜCrack Sealing 

 

ǁä ˕˶˰Ǆ ðƑ˷ǐâ .ýǏƾƻǁä ǏǆƑ˯ ˭ ɍǘƾǁä ǏǂƳ ˗˹Ǆà .ý Ǐƺäˤǁä ǈǂǁä ˕ˬƳ ˕ǁƑƢ .ý 
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ABSTRACT 

This paper presents a theoretical study on one of the methods of 

maintenance commonly used in most countries of the world to 

treat cracks with asphalt methods and their suitability for use in a 

hot dry climate, and will address information on the 

implementation steps of treatment methods based on a number of 

specifications such as AASHTO ïASTM), and California standard 

specifications ((CALT and Saudi Standards)) An explanation and 

description of the method, its uses, expected life, the materials 

used, and implementation works, which include preparatory work 

before treatment and during processing, and finally some notes 

about defects that may appear with maintenance that have been 

implemented, Maintenance work cannot start without specifying 

the type of damage, and field visits have also been made to see the 

damage caused to some roads and see what the status of these 

roads has resulted from negligence and the lack of implementation 

of periodic monitoring programs and the lack of implementation of 

a preventive maintenance program (run out in the early age of the 

appearance of the damage) in Libya. One of the methods that will 

be discussed in this paper is Crack Sealing 

Key words: 

Asphalt paving, paving damage, maintenance methods, Crack 

Sealing 

 ϣвϹЧгЮϜ 

 Ɠ˵ǈá Ǒ˯ǃå Ɨƽ ˡ˦ǃå ǏǄƵ ˙ƛ˓ƙ ˗ƿ Ǒ˯ǃå ïå̇ ưǙå ˥ǆ ˗ǒ˗ƶǃå Ǐǃå Ǒ˯ǄƽƪǙå ɄƮ̇ ǃå ô̇ ƶ˯ǒ
 ÜÿƓǆǙåā Ɨǆǚ˴ǃå Ǐǃå ý˦Ʈ˦Ǆǃ ɖɂ̇ ˠǃå Ǒǆ˗˳˯˴˸ǃ Ɨơå̇ ǃåā çíƓ ʿǃå çí˦ƞ Ǒǋā ÜƓǌǄƞá ˥ǆ
 ß˦ƪ āá (ïƓɣǆǙå Üçïå̇˲ǃå) Ɨ˭ƕ˻ Ɇǆå˦Ƶ āá ïā̇˸ǃå ýƓ˸ơá ̝ˮ˴Ⱥ ÿ˦ḧƙ ̠ƿ ïå̇ưǙå ǉ̆ǋā

 ā Ü˘˻ƽ˹˯ǃåā ˤ ˸˶˯ǃå Ɨ Ǆ˲˸ǃå úā˙ˢǃå ƴǆ ɖƕƓˠ˯ƙ Ǚ èƓƽƮå˦ǆ èåî íå˦ǆ þå˗˳˯ƪå ˣǃ˘Ḫ
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 ÜƗ̔ āl ïå̇ưáā ƗƑƓ˵ǈå ïå̇ưá Ǐǃå ̇˻ƛƋ˯ǃå ̟ ơ˻ ˥ǆ ïå̇ưǙå ǉ̆ǋ ÿ˦˶˯˳˸ǃå ʕ˴ƿ ̠ƿā
 ǉ˘ǋ ǏǄƵ ˔Ǆƺ˯Ǆǃ ā ˕˯ƽƙā èƓǋ˦˵ƙā èƓƵ˗˶ƙ Ǐǃå ˤ ˴ǀ˯ǃå ˤƙ ˗ǀƼ Ɇɜ˵ǃå ˖˻ơ ˥ǆ Ɠǆá

ɜ˸Ȼ Ǒ˯ǃå êǚƶǃå û̇  ˟˥ǆ ̠ǒ̠ƶǃå ïƓḧ˯ƕå ʕƙ ïå̇ưǕå û̇ ǃɣå ƗǈƓ˶ ǃ Ɠǌǆå̠˳ ƪ˯å ˥
 íå̇˸ǃå Ɨǀɣ˹ Ǆ˸ǃ ƗǄ˲˸ǃå úā̇s ǃå ǑƵå̇ǒ ÿá ā  ̠ƕǙ û̇ ǃɣå ǉ̆ǋ ˥ǆ ɏá ÿá ǙáÜ Ɨ˯ǄƽƪǗå
 ƗɁ˦˟ ǃ̇å ā çïå̇˲ǃå Ɨƞïí ̟ ơ˻ ˥ǆ Ɨ˭˻ˮǃå úā̇s ǃå ɄǄ˯˳ƙ Ąǚ˰˸Ƽ ÜƓǌǃ ƗǈƓ˶ ǃå ßå̇ƞå

 ˦ǆ ā û̇  ˟þå̠˳ ƪ˯å ÿƋƼ å̆ǃ çïƓ˲ǃå ɖ˟Ɠ˹˸ǃå ǑƼ Ɠǌ˹Ƶ çíïƓǃå ɖ˟Ɠ˹˸ǃå ǑƼ Ɠǋ̇˻ƹā êǚƵ íå
 Ǒ˯ǃåā Ɨ˲ƞƓ˹ǃå ƗǈƓ˶ ǃå ßå̇ƞǕ Ɨ˸ǋǕå ƸǃƓȺ Ǌǃ ÿ˦ɜȻ ̠ƿ ƗǄ˲ǆ ̇˻ǒƓƶǆ ā èƓƽƮå˦ǆ èåî
 èá̠ƕ û̇ Ǆɣǃ ƗǈƓ˶ ǃå èƓ˹ǀƙ ǑƼ ̇˻ˮḧǃå ï˦ɣ Ǆ˯ǃ Ąå̇sǈ ā Üɖɂ̇ɣǄǃ ßåíá Ɇ˷ Ƽá Ǒɣƶƙ
 ƴ ˸ƞ ǑƵå̇ ƙ ā Ɠǋíïå˦ǆ ˤƑǚƙ Ɠǌƕ ƗƮƓƤ ˙˻ǒƓƶǆā èƓƽƮå˦ǆ ƴư˦ƕ ýā˗ǃå ˥ǆ ˗ǒ˗ƶǃå

ýƓ˸ƵƋȺ Ɨˠ ˲˸ǃå úā˙ˢǃå   .ƗǈƓ ˶ǃå[1]  
1. ɂƬ˗ǁä îä̠ Ʈà 

 ˥˻ Ƶ˯˦ùùù˸˱ǆ Ǐùùùǃå ̇˻ƛƋùùù˯ǃå ̟ùùù˻ơ ˥ùùùǆ þƓùùùƵ Ɇɜùùù˵Ⱥ ɄùùùƮ̇ǃå ïå̇ùùùưá ÿ˦ùùù˶˯˳˸ǃå Ʉ˹ùùùƮ ̠ùùùǀǃ
: ˥˻˯˻˴ Ƒï-                                    

-  èƓǈ˦ɜǆ ǑƼ ïƓ ǌǈå éā˗ơ āá ɆǆƓḧǃƓȺ ú˦Ʈ̇ ˸ǃå Ƌ˵˹˸ǃå ïƓ ǌǈå ˦ǋ :Ɨ ƑƓ˵ǈå ïå̇ ưá
 Ɨƶƿå˦ǃå ýƓ˸ơǙå Ɇ˸˲ƙ ǏǄƵ ïíƓƿ ˙˻ƹ Ơ ˶Ȼ ˖˻˲Ⱥ Ƌ˵˹˸ǃå èƓǀ ˟ ˥ǆ ˙˰ǂá āá Ɨǀ ˟

  .Ǌ ǄƵ 
-  ú˦Ʈ̇ ˸ǃå Ƌ˵˹˸ǃå Ɨ ǆ˗˳Ⱥ ç̇ ƬƓ ǆ ƗƿǚƵ Ɠǌǃ ɏ˘ǃå ïå̇ ưǙå Ǒǋ :Ɨ ʽ ˡā ïå̇ ưá

ǏǃāǙå Ɨƞï˗ǃƓȺ þå˗˳˯ƪǚǃ Ǌ˯˻ơǚƮā  ýƓ˸ơǙå Ɇ˸˲ƙ ǏǄƵ Ƌ˵˹˸ǃå çï˗ǀȺ ƗƿǚƵ Ǌǃ ˛ ǃā
.Ǌ ǄƵ Ɨƶƿå˦ǃå 



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   ммо 

 
 

 å̆ǋ ɖˮɣ ǒ˹ ǙāÜ Ǒƽl ǃ˦å ï̇ ǃ˷ƓȺ ƓɁ˦˲ ǆ˶ ǑƑƓ˵ǈǙå ï̇˷ǃå ÿ˦ɜȻ ÿƓơǙå ʕs ƶǆ ǑƼā
 ï̇ ǃ˷ƓȺ ƓɁ˦˲ ǆ˶ ̇ ƹ˻ Ǒƽl ǃ˦å ï̇ ǃ˷å ÿ˦ɜȻ Ɠǆ å̇˰˻Ḫ îå Ǒƽl ǃ˦å ï̇˷ǃå ǏǄƵ

.ǑƑƓ˵ǈǙå 
ùù˴ Ƒï èƓùù˭Ƽ éǚùùùƛ Ǐùùǃå ïå̇ ùùưǙå ˤùù˴ǀ˹ƙ Ɇɜùù˵ǃå ˖ùù˻ơ ˥ùùǆā ˥ùùùǆ ˗ùùǒ˗ƶǃå Ɨùù˭Ƽ ɆùùḪ Ɇ˸ùù˵ƙ Ɨ

:÷å˦ǈǙå-    
1-    èƓǀǀ˵˯ǃåFracture)( 
2-  )  èƓǋ˦˵˯ǃå(Distortion 
3- ) ˕˯ƽ˯ǃåDisintegration( 

ƓǌƙƓ˱ǃƓƶǆ û̇ ā˟ èƓǀǀ˵˯ǃå ýāƓ˹ƙ Ɨƿï˦ǃå ǉ̆ǋ ǑƼ ʕ˯ƪ˻ ā 
2.1 çƑƾƾ˳˭ǁä Fracture)    ( 

 ƓǌƙƓ ˮùùù˴ǆ ˤùùùǋá ˥ùùùǆā ïƓùùù˵˯ǈå Ɠùùùǋ̇ ˰ǂáā ɄùùùƮ̇ ǃå ïå̇ ùùùưá ˤùùùǋá ˥ùùùǆ ˙ùùùˮ˯ƶƙ Ɨùùùɂïå̇ ˲ǃå èå̇ ùùù˻ƺ˯ǃå
 ÷˦ ù˹˯ƙā  ÜßƓù˵ǈǙå ǑùƼ ƗùǄƤå˗ǃå íå˦ù˸ǃå ïƓù ˯Ƥå ǑƼ èƓƽƮå˦˸ǃå ÷Ɠ ƙå þ˗Ƶā  ýƓ˸ơǙå ïå̇ ḧƙā

: Ǐǃå ƓǌǃƓɜƬá ˔˴ơ èƓǀǀ˵˯ǃå- 
 1.2.1 ) Ʉǂḥǁä úʕƾƪ Āà ƕƟƑ˲˶˭ǁä çƑƾƾ˳ ǁ˭ä(Alligator/Fatigue 

Cracking 
 ɆǄḧǃå ïƓ ǌǈå Ɨ˱ ˯ǈ é˗˲ƙ Ɨ ǃå˦˯ǆ ƗǄƤå˗˯ǆ èƓǀǀ˵ƙ ˥Ƶ çïƓ ʸ Ǒǋ  Ɨ ˯ǄƽƪǙå ƗǈƓƪ̇ ˳Ǆǃ

 ÿ˦ḧƙ ā ɄƮ̇ǃå xḧƽƙ Ǐǃå èƓǀǀ˵˯ǃå ˥ǆ ÷˦˹ǃå å̆ǋ ɏí˓ɂā Üçï̇ḧ˯˸ǃå ýƓ˸ơǕå ̇˻ƛƋƙ ̞ ƙ˲
 ñƓƪǕå Ɨǀ ˟ èƓ ƛ þ˗Ƶā çï˙ḧ˯˸ǃå Ɨɂïā˙˸ǃå ýƓ˸ơǕå ǑƼ  ˥˸ḧ˯Ƽ Ɠǌƛā˗ơ æƓ ƪá Ɠǆá ˙ƽơ

) Ɇɜ˵ǃƓȺ Ơư˦ǆ ˤǋ Ɠ˸Ḫ ñƓƪǕå ˕˲ƙ Ɨǀ ˟ āá Ǒ˯ǄƽƪǕå1 .( [2] 
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) Ɇɜ˵ǃå1 èƓǀǀ˵˯ǃå (ɖɂ̇ ˠǃå ˥ǆ Ɠǌƶƿ˦ǆā Ɨ ơƓ˴˸˯ǃå 
 

2.2.1  ƕ ɚ ˳ǁä çƑƾƾ˳˭ǁäBlock cracking  
 íƓƶȺƋȺ ƗƶɁ̇ ǆ ƴˠƿ Ǐǃã Ɨ ˯ǄƽƪǙå Ɨǀ ˠǃå ˤ˴ǀƙ ƗǄƤå˗˯ǆ èƓǀǀ˵ƙ Ǒǋ Ɨ ɜ ˵ǃå èƓǀǀ˵˯ǃå

 ˥˻ƕ Ɠǆ ëāå̇ ˯ƙ30Ã30 ā ˤƪ3Ã3  ɄƮ̇ ǃå Ơˠƪ ǏǄƵ ÿƓɜǆ ɆḪ ǑƼ ˗ƞ˦ƙ ā ˙˯ǆ
 Ɨɂïā̇˸ǃå þƓ˱ơǕå èåî ÷ïå˦˵ǃåā û̇ ǃɣå ǑƼ ̇ḧ˰ƙā ˥ǆ Ʉ˹˶ƙ Ɠǌǈá Ɠ˸Ḫ ÜƗ˷ƽ˳˹˸ǃå

 íå˦˸Ǆǃ ɏïå̇˲ǃå òƓ˸ḧǈǙå ˦ǋ Ɠǌƛā̠˲ ǃ ǑƪƓƪǕå ̝ˮ˴ǃåā ƗƑƓ˵ǈǗåā Ɨ̔ˡ˦ǃå æ˦ ƶ˻ǃå
) Ɇɜ˵ǃå Ơư˦ɂā Üɏïā̠ǃå íƓǌƞǗåā ýƓƶƽǈǚǃ Ɨ˱ ǈ˯ ƗɣȺå̇ǃå Ɨ˯ǄƽƪǗå2 èƓǀǀ˵˯ǃå (

.Ɨ ɜ ˵ǃå 

 

)Ɇɜ˵ǃå2Ɨ ɜ ˵ǃå èƓǀǀ˵˯ǃå Ơư˦ǒ ( 
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3.2.1 ƕ Ʈ˗ƴǁäĀ ƕ ǁˤ˞ǁä çƑƾƾ˳˭ǁä 
Longitudinal and Transverse Cracks)( 
 èƓǀǀùùùù˵˯ǃå Ɠùùùùǆá ɖùùùùɂ̇ ˠǃå ï˦ùùùù˲˸ǃ Ɨùùùùɂðå˦ǆ ˗ùùùù˯˸ƙ èƓǀǀùùùù˵ƙ Ǒùùùùǋ Ɨùùùù ǃ˦ˠǃå èƓǀǀùùùù˵˯ǃå

˗ùùù˯˸ƙ ǑùùùǌƼ Ɨ ùùùư̇ ƶǃå  ǉ̆ùùùǋ ̇ùùùˮ˯ƶƙā Üɖùùùɂ̇ɣǃå ï˦ùùù˲ǆ ƴùùùǆ ç̠ùùùǆƓƶ˯ǆ ĄƓùùùɂ̇ǀƙ ɄùùùƮ̇ǃå ô ù̇ùùƶȺ
 ɖùùǄƶ˯ƙ Ǚ Ǒùù˯ǃå æ˦ùù˻ƶǃå ˥ùùǆ Ǒùùǋā Ɨùù ʽ ˡ˦ǃå æ˦ùù˻ƶǃå ˥ùùǆā Ɨ ƑƓùù˵ǈǙã æ˦ùù˻ƶǃå ˥ùùǆ èƓǀǀùù˵˯ǃå

ƗùùùùɁ˦˟̇ ǃåā ýƓùùùù˸ơǕå ˥ùùùùḧǃ ÜƗùùùùɂïā˙˸ǃå ýƓùùùù˸ơǕƓȺ ) Ɇɜùùùù˵ǃå Ơùùùùư˦ǒ ā ÜƓùùùùǋï˦ǌsȺ Ɇùùùù˱ƶĈƙ3 (
.Ɨ˹Ḫ˦ƪ ɖɂ̇ ˠȺ Ɨ ư̇ ƶǃåā Ɨ ǃ˦ˠǃå èƓǀǀ˵˯ǃå 

 

) Ɇɜ˵ǃå3Ɨ ư̇ ƶǃåā Ɨ ǃ˦ˠǃå èƓǀǀ˵˯ǃå ( 

4.2.1  )  ƕ ˬǆƑ˯ǁä çƑƾƾ˳˭ǁäEdge Cracking( 
ƗƼƓù˴˸Ⱥ ̠ùƶƙā ɄùƮ̇ǃå ƗùƼƓ˲ǃ Ɨùɂðå˦ǆ þƓƵ Ɇɜ˵Ⱥ ƗˮǈƓ˱ǃå èƓǀǀ˵˯ǃå ÿ˦ḧƙ  ëāå̇ ù˯ƙ

 ˥˻ùùùƕ0.3- 0.5  Ɨùùùɂïā˙˸ǃå ýƓùùù˸ơǕå çíƓùùùɂ̊ ƕ Ɨùùù ˮǈƓ˱ǃå èƓǀǀùùù˵˯ǃå íåí̊ ùùùƙā ÜƗùùùƼƓ˲ǃå ˥ùùùǆ ˙ùùù˯ǆ
 ˔ˮù˴Ⱥ ˣǃ˘Ḫā ÜɄƮ̇ ǃå ƗƼƓơ ˥ǆ æ̇ ǀǃƓȺ ç˗ƵƓǀǃåā ñƓƪǕå Ǒ˯ǀ ˟ Ʉƶư ˔ˮ˴Ⱥ ˙ǌˢƙāÜ
 Ơùùư˦ǒ ÜúƓùù˯ǂǙå ɆùùǂƋƙ Ɨùù˱ ˯ǈ ā ɄùùƮ̇ ǃå úå˦ùùơ ˗ùù˹Ƶ Ɨùùɂïā˙˸ǃå ýƓùù˸ơǖǃ Ɨùù˟̇ ƽ˸ǃå çíƓùɂ̊ ǃå

) Ɇɜ˵ǃå4ˮǈƓ˱ǃå èƓǀǀ˵˯ǃå (Ɨ 
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) Ɇɜ˵ǃå4ɖɂ̇ ˠǃå ǑƼ Ɠǌƶƿ˦ǆā Ɨ ˮǈƓ˱ǃå èƓǀǀ˵˯ǃå ( 

5.2.1   ƕ ƨƑɚƴǆǗä çƑƾƾ˳˭ǁäReflection Cracking)  ( 
 Ɨ˯˹˸ƪã ƗǈƓƪ̇Ƥ èƓ˟ǚƕ ǏǄƵ ̆ƽ˹ƙ Ǒ˯ǃå Ɨ˯ǄƽƪǗå û̇ ǃɣå ǏǄƵ ɊǀƼ èƓǀǀ˵˯ǃå ǉ̆ǋ ̇ǌsƙ
 ƗǈƓƪ̇˳ ǃå Ɨ˟ǚˮǃå ˥ ƕ˻ ƗɁ˦˟ ǃ̇åā çïå̇˲ǃƓȺ ç̠ǃ˦˸˯ǃå ƗḪ̇˲Ǆǃ Ɨ˱ ǈ˯ û˦ǀ˵ǃå ǉ̆ǋ Ƌ˵˹ƙā

)Ɇɜ˵ǃå ā ÜǑ˯ǄƽƪǕå Ơˠ˴ǃåā Ɨ Ǆƽ˴ǃå Ɨ ˯˹˸ƪǗå5 .Ɨ ƪƓɜƶǈǙå èƓǀǀ˵˯ǃå Ơư˦ǒ ( 
 

 

) Ɇɜ˵ǃå5 Ɨ ƪƓɜƶǈǙå èƓǀǀ˵˯ǃå ([3] 
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6.2.1   ƕ ʼǗ̆ ǆǕä çƑƾƾ˳˭ǁäSlippage Cracks)( 
 èƓǀǀùùù˵˯ǃå ˙ùùùǌˢƙā ÜƗùùùḪ̇ ˲ǃå ǉƓùùù˱ƙƓȺ çíƓùùùƵ Ɇùùùǀ˯˹ƙā ýǚùùùǋ Ʉùùù˶ǈ ɆɜùùùƬ Ɠùùùǌǃ èƓǀǀùùù˵ƙ Ǒùùùǋā
 ûǙ̊ ùǈã ˔ˮù˴ƙ ˖˻ơ Üÿåïā˗ǃå ɖ˟Ɠ˹ǆ ˗˹Ƶ āá èåïƓ ˴ǃå Ɇǆå̇ Ƽ ýƓ˸ƶ˯ƪå ƴƿå˦ǆ ǑƼ Ɨ ʾǙ̊ ǈǗå

ư˦ǒ ÜɄƮ̇ ǃå Ɨǀ ˠǃ ïƓ ǌǈå āá) Ɇɜ˵ǃå Ơ6.ɖɂ̇ ˠǃå ǑƼ Ɠǌƶƿ˦ǆā Ɨ ʾǙ̊ ǈǗå èƓǀǀ˵˯ǃå ( 

 

) Ɇɜ˵ǃå6 Ɨ ʾǙ̊ ǈǗå èƓǀǀ˵˯ǃå ([2] 

2. ɂƬ˗ǁä îä̠ Ʈä ƕ˯ǁƑƴǄ 

1.3  ƕ˯ǁƑƴ˶ǁä ƕƾɀ˗˝ îƑ ˭Ƣä 

 ïƓ ˯ƤǙā Ɨ˸Ƒǚ˸ǃå Ɨǀɂ̇ ˠǃå ïƓ ˯Ƥå ˥ǆ ˗ƕǙ Ɨ˱ǃƓƶ˸ǃå āá ƗǈƓ ˶ǃå ýƓ˸Ƶá ǑƼ ß˗ˮǃå Ɇˮƿ
 éǚ˰ƕ ïā˙˸ǃå ˥ǆ ˗ƕǙ Ɨ˸Ƒǚ˸ǃå Ɨǀɂ̇ ˠǃåù:Ǒǋ Ɇơå̇ ǆ 

1 .çí˦ƞ˦˸ǃå ƗǃƓ˲ǃå ˤ ˻ǀƙ ù 
2 . Ɨ Ǆ˸ƶǃå Ɨ˱ǃƓƶ˸ǃå èåïƓ Ƥ ˗ǒ˗˲ƙ ù 
3  Ɨǀɂ̇ ˟ ˥ǆ ˙˰ǂå í˦ƞā ýƓơ ǑƼ )˞ƶ ǃå Ɠǌ˷ƶȺ ƴǆ Ɨ Ǆ˸ƶǃå èåïƓ ˳ǃå ƗǈïƓǀǆā Ɇ˻Ǆ˲ƙ ù

.( Ɨ ƪƓ˹ǆ Ɨ˱ǃƓƶǆ 
 1.1.3  æìˤƜˤ˶ǁä ƕǁƑ˰ǁä ˢ ˹ƾƗ 

 ˦ ɜȻ ˤ ˻ǀ˯ǃå å˘ǋā çí˦ƞ˦˸ǃå ƗǃƓ˲ǃå ˤ ˻ǀƙ ˤ˯ǒ  ƗǄơ̇ ˸ǃå ǉ˘ǋ ǑƼ: Ɇơå̇ǆ éǚƛ ǏǄƵ ÿ- 
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1                                                               .ɖƕƓ˴ǃå ǑƼ çí˦ƞ˦˸ǃå èƓǈƓˮǃå ˥ǆ èƓǆ˦Ǆƶ˸ǃå ƴ˸ ƙ˱ā ɏ̇˶ǃå Ʉ˵ ḧǃå ù                  
2 .Ǌ˯˱ǃƓƶǆ íå̇ ˸ǃå ɄƮ̇ ǃå ïƓ ˯Ƥå ù 
3  . Ɨ˱ǃƓƶ˸Ǆǃ ßåíǙå èƓ Ǆˠ˯ǆ ˗ǒ˗˲ƙ ù 

2.1.3  ƕ ǂ˶ƴǁä ƕ˯ǁƑƴ˶ǁä çäîƑ Ƣ ˕ǐ˕˰Ɨ 

 ɏá Ɨƶƞå̇ ǆ ˣǃ˘Ḫā èåïƓ ˯ƤǙå ƝƑƓ˯ǈ Ɇ˻Ǆ˲ƙā ƴ ˸˱ƙ ˤ˯ǒ ɄƮ̇ ǃå ƗǃƓơ ˤ ˻ǀƙ Ɨ Ǆ˸Ƶ ˗ƶȺ
 ƗǄ˸ƶǃå Ɨ˱ǃƓƶ˸ǃå ú̇ƶƙā Ɠǌǀˮɣ ƙ ˥ɜ˸Ȼ Ǒ˯ǃå ƗǄ˸ƶǃå Ɨ˱ǃƓƶ˸ǃå ̠ǒ̠˲ ǃ˯ ÜɎ̇Ƥá èƓǈƓƕ

Ǚå Ɨ ˮǄƙā ɄƮ̇ Ǆǃ Ɨ ʽ ˡ˦ǃå āå Ɨ ƑƓ˵ǈǙå ƗǃƓ˲ǃå Ɨ˱ǃƓƶǆ ǑǄƵ çï˗ǀǃƓȺ ÜƗ Ǆˮǀ˯˴˸ǃå èƓƞƓ ˯ơ
3.1.3 ƕ ǂ˶ƴǁä ƕ˯ǁƑƴ˶ǁä çäîƑ Ƣ ƕǆîƑƾǄĀ Ʉ˹ǂ˰Ɨ 

  ǉ̆ǋ ƗǈïƓǀǆ ̝ Ȼ˱ å̆ǃ ̠ơåā ÿå ǑƼ ƗǄ˸Ƶ èåïƓƤ ç̠Ƶ üƓ˹ǋ ÿ˦ḧƙ ÿá é̠ Ȼ˲ ̠ƿ
 ÜɄƮ̇ ǃå ˙˸Ƶ ˗ǒ˗˸ƙ ˖˻ơ ˥ǆ ƗǈïƓǀ˸ǃåā ˘˻ƽ˹˯ǃå ƗƽǄḪ  ˗ǒ˗˲ƙ ˣǃ˘Ḫā ƗƽǄ˯˳˸ǃå èåïƓ ˳ǃå

 ǑƼ ˘Ƥ˓ƙ ÿá ˔˱Ȼ Ɨ ʼƓưå Ɇǆå˦Ƶ ç˗Ƶ üƓ˹ǋ ÿáā Ɠ˸ǂ ƗǈïƓǀǆā Ɇ˻Ǆ˲ƙ ˗˹Ƶ ïƓ ˯ƵǙå
: Ɠǌ˹ǆ Ɨ˱ǃƓƶ˸ǃå èåïƓ Ƥ-  

1                                                                . ƗǃíƓƶ˸ǃå ˥ǆ ƓǌƕƓ˴ơ ˥ɜ˸Ȼ Ǒ˯ǃåā  Ɨ˱ǃƓƶ˸ǃå ˥ǆ ç˦ ƞ̇ ˸ǃå ç˗ƑƓƽǃå ù            

EAC = Unit Cost of Treatment / Expected Life of Treatment [3]  

 EAC =   Equivalent Annual Cost                
2  .ïā̇˸ǃå Ɏ˦˯˴ǆ ù 
3 . ßƓ˵ǈǙå èåí˗˲ǆ ù 
4 . ( Ɨ˭˻ˮǃå ) ìƓ˹˸ǃå ƗǃƓơ ù 
5  Ɨ˱ǃƓƶ˸ǃå ƗƽǄḧƙ ǏǄƵ ˙˻ˮḪ Ɇɜ˵Ⱥ ˙ƛ˓ǒ ɏ˘ǃåā Ɨ˱ǃƓƶ˸ǃå ɖ˻ˮˠƙ ˥ǆð ù 
6 .Ɨ˱ǃƓƶ˸ǃå Ɨ ʸ˦ǈ ǑǄƵ Ɠǋ̇ ƛáā Ɨ Ǆ˲˸ǃå úā˙ˢǃå ù 
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2.3 ƕ˯ǁƑƴ˶ǁä ú̠˝ 
 ˥ǆ ˗ǒ˗ƶǃå üƓ˹ǋ: Ǒǋā Ɨƿï˦ǃå ǉ̆ǋ ǑƼ Ɠǌ˷ƶȺ Ɨƪåïí ʕ˯ƪ˻ā èƓ˱ǃƓƶ˸ǃå û̇˟- 

 1.2.3 )  úʕƾ˳ǁä ̞ƨ                    (Crack Sealing 
ð ɄƮ˦ǃå 

  ɆƤåí Ǐǃå Ɏ̇ƤǙå íå˦˸ǃå āá ßƓ˸ǃå ý˦Ƥí ƴ˹ǆ ƗǄ˸Ƶ Ɠǌǈá ǏǄƵ û˦ǀ˵ǃå ̠ƪ ƗǄ˸Ƶ ú̇ƶƙ
ƗǄǆƓƶǃå û˦ǀ˵ǃå ǑǄƵāá ɆƤåí íå˦ǆ ƴư˦ƕ xǃîā Üû˦ǀ˵ǃå(Working Crack)  ýā˗˱ǃåā

)1 þå˗˳˯ƪå èƓ Ǆˠ˯ǆ ˥˻ˮǒ ( )(Crack Sealing   .û˦ǀ˵ǃå ô Ƶ̇ā ÷˦˹ǃ Ɨ˴ ǃ˹ƓȺ
) ˤƿï ýā˗˱ǃƓȺ Ɨ˲ư˦ǆ Ɨ ˹ǀ˯ǃå ǉ˘ǌƕ Ɠǌ˯˱ǃƓƶǆ ˤ˯ƙ Ǒ˯ǃå èƓǀǀ˵˯ǃåā)2˙˸ƶǃå ÿá Ɠ˸Ḫ Ü( 

 ǉ˘ǋ í˗˸ƙ ˖˻ơ ÜƗǆ˗˳˯˴˸ǃå íå˦˸ǃå Ɨ ʸ˦ǈ ˣǃ˘Ḫā ɖ˵ǃå ˙˻˷˲˯ƕ ˙ƛƋ˯ǒ Ɨ˱ǃƓƶ˸Ǆǃ ƴƿ˦˯˸ǃå
Ƽ ɄƮ̇ ǃå ˙˸Ƶ ˥ǆ Ɨǀɂ̇ ˠǃå ˥ǆ íā˗ơ Ǒ2  Ǒǃå8  èå˦˹ƪ 

)üĀ˕Ɯ1 ýä˕˱˭ƨä çƑ ǂ˞˭Ǆ (Crack Sealing  úʕƾ˳ǁä ó Ƴ̠Ā öʕ˷ǁ ƕ˲ ǁ˷Ƒȸ[4,5] 

)üĀ˕Ɯ2 ƕ ˷ƾ˭Ɠ ƑǊ˭˯ǁƑƴǄ ˢ˭ǐ Ǐ˭ǁä çƑƾƾ˳˭ǁä (Crack seal 
 ƗơƓ˴˸ ǃ˯å û˦ǀ˵ǃå(Alligator Cracking) 
ˤ ˻ǀ˯ǃå  ƗǈƓ ˶ǃå

Ɨơ̇ ˯ǀ˸ǃå ï˙˷ǃå ç˗ơ ƗƼƓ˰ḧǃå 
Ɋƪ˦˯ǆ  ô ƶ̇Ɂā Ąǚ˻Ǆƿ ƗƑ̇˯ǌǆ ÜƗɜȺƓ˵˯ǆ

˥ǆ3-6 Ɠ ɂ̇ ǀƙ ˤǄǆ 
˥ǆ Ɇƿå20 % Crack Seal 
20 % - 50 % Crack Seal 

 Ɨɜ˵ǃå û˦ǀ˵ǃå    )Block cracking( 

èƓǀǀ˵˯ǃå ˝ƑƓ˶Ƥ 
ô̇ ƶǃå 3-25 ʕǆ 

 ƗƼƓ˲ǃå ï˦ǋ˗ƙ 
 

ßǑƬ Ǚ Ǒǃå ǏǈíǙå ˗˲ǃå ˥ǆ 
˥ǆ Ɇƿå )25% (ɖ˵ǃå ý˦˟ ˥ǆ 

 Ɨɂ˦˹˴ǃå Ɨ ʿƼǙå ƗḪ̇ ˲ǃå  ɏāƓ˴Ȼ āå ˥ǆ ̇˰ǂå3 ʕǆ 



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мнл 

 
 

 Ɋƪ˦˯ǆ  ˥ǆ Ɠǌư̇ Ƶ6 - 13 íƓƶȺå ˤǄǆ
 ˥ǆ ƗǄ˯ḧǃå1.50*1.50 Ĳ 
2.40*2.40  û˦ǀƬ ƴǆ ̇˯ǆ

ç̇ ƛƓ˹˯ǆ Ɨ Ƒå˦˵Ƶ 

˥ǆ Ɇƿå20% Crack Seal  

 Ɋƪ˦˯ǆ  ˥ǆ Ɠǌư̇ Ƶ6 - 13 íƓƶȺå ˤǄǆ
 ˥ǆ ƗǄ˯ḧǃå1.50*1.50 Ĳ 
2.40*2.40  û˦ǀƬ ƴǆ ̇˯ǆ

ç̇ ƛƓ˹˯ǆ Ɨ Ƒå˦˵Ƶ 

˥ǆ Ɇƿå20% Crack Seal  

 û˦ǀ˵ǃå  Ɨ ư̇ ƶǃåā Ɨ ǃ˦ˠǃå )Longitudinal and Transverse Cracks( 

Ɋƪ˦˯ǆ 
 ˥ǆ Ɠǌư̇ Ƶ6 - 13 ƴǆ ˤǄǆ

 ̠ƿ úå˦˲ǃå ç̇ƛƓ˹˯ǆ ƗƑå˦˵Ƶ û˦ǀƬ
˙˻˴ ḧ˯ǃå Ɨ˸Ȼ̠Ƶā ç̇˴ɜǆ ÿ˦ḧƙ 

˥ǆ Ɇƿå20% Crack Seal 

20 % - 50 % Crack Seal 

)    ƗƪƓɜƶǈǙå û˦ǀ˵ǃåReflection Cracking( 
˞ƽ˳˹ǆ  ˥ǆ Ɇƿå Ɠǌư̇ Ƶ6 ˤǄǆ 20 % - 50 % Crack Seal 

Ɋƪ˦˯ǆ 
 ˥ǆ Ɠǌư̇ Ƶ6 ˤǄǆ-13  ƴǆ ˤǄǆ

ç̇ƛƓ˹˯ǆ ƗƑå˦˵Ƶ û˦ǀƬ í˦ƞā 
˥ǆ Ɇƿå20 % Crack Seal 

20 % - 50 % Crack Seal 
ǑǃƓƵ  ˥ǆ ˙ˮǂá Ɠǌư̇ Ƶ13   ˤǄǆ

 ç̇ƛƓ˹˯ǆ ƗƑå˦˵Ƶ û˦ǀ˵Ⱥ Ɨ˟Ɠ˲ǆ
ç˗˵ǃå Ɨ ǃƓƵ āá Ɨˠƪ˦˯ǆ 

˥ǆ Ɇƿå20 % Crack Seal 

  ƗʾǙ̊ǈǙå û˦ǀ˵ǃåSlippage Cracks)( 

ǑǃƓƵ  ˥ǆ ˙ˮǂá ɖ˵ǃå ô̇ Ƶ40 ˤǄǆ 
˥ǆ Ɇƿå20% Crack Seal 
20 % - 50 % Crack Seal 

 
 ïƓǌ˹ƙ ˤǃ Ǒ˯ǃå Ɨ˱ǃƓƶ˸Ǆǃ Ɨ Ǆḧǃå Ɨɂ˦˭˸ǃå Ɨ ˴˹ǃå ñƓ ʿȺ Ɨ˱ǃƓƶ˸ǃå ßåíå ˗ǒ˗˲ƙ ˥ɜ˸Ȼ Ɠ˸ǂ

: Ɨ ǃƓ˯ǃå ƗǃíƓƶ˸ǃå þå˗˳˯ƪƓȺ- 
 = Ɨ ǄƵƓƽǃå100 Ĳ .ïƓ ǌǈǚǃ Ɨɂ˓˸ǃå Ɨ ˴˹ǃå 

 = ïƓ ǌǈǚǃ Ɨɂ˦˭˸ǃå Ɨ ˴˹ǃå100 x   Ɨ˱ǃƓƶ˸Ǆǃ ǑǄḧǃå ý˦ˠǃå  / çïƓǌ˹˸ǃå Ɨ˱ǃƓƶ˸ǃå ý˦˟ 
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 )Ɇɜ˵ǃå ǑƼ Ǐˠƶ˸ǃƓḪ Ɨ˱ǃƓƶ˸ǃå Ɨ ǃƓƶƼ Ɋˠ˳ǆ ǏǄƵ ƝƑƓ˯˹ǃå Ɇ˻˰˸ƙā7 å˘ǋ Ɇ˰ǆ Ü(
 Ɏ̇Ƥá èƓ˱ǃƓƶǆ ɏá ßå̇ƞǙ þðǚǃå ̞ƿ˦ǃå ̠ǒ̠˲ƙ ǑƼ Ɠ˷Ȼá Ǌ˹ǆ çíƓƽ˯ƪǙå ˥ɜ˸Ȼ Ɋɣ˳˸ǃå

  .Ɨ˱ǃƓƶ˸ǃå ˗ǒ˗˱ƙ āá 

 

)ɆɜƬ7( ƝǃƓƶ˸ǃå Ɨ ǃƓƶƼ Ɋˠ˳ǆ 
ð  èƓƽƮå˦˸ǃåā ˤ ˸˶˯ǃå 

:ìäʕ ˶ǁä ǗĀà- 
: Ɨ ǃƓ˯ǃå óå˦˳ǃå çƓƵå̇ ǆ íå˦˸ǃå ïƓ ˯Ƥå ˗˹Ƶ ˔˱Ȼ- 

1 ɖ˵ǃå ˔ǈå˦˱Ⱥ Ɨǀ˶˯Ǆǆ çíƓ˸ǃå Ɇˢƙ ÿá ù(wall of crack )  . 

2  .û̊ ƙ˸ éā̠ơ ÿāí çïå̇˲ǃå Ɨƞïí ǑƼ ̇˻ƺ˯ǃå ˥ǆ ƝƙƓ˹ǃå òƓ˸ḧǈǙåā í̠˸ ǃ˯å þāƓǀƙ ÿá ù 
3  þāƓǀƙ ÿá ù.ïā˙˸ǃå ƗḪ̇ ơ ˥ǆ ƝƙƓ˹ǃå üƓḧ˯ơǙå 
4  .÷̠˶˯ǃå èǙƓơā ýƓ˸ơǙå ˥ǆ Ɨ˱ƙƓ˹ǃå û˦ǀ˵ǃå ƗḪ̇ơ ƴǆ í̠˸ ƙ˯ ÿå ù 

 
)üĀ˕˯ǁä3ƑǊǁ Ǐˬɀ˗ƾ˭ǁä ˗˶ƴǁäĀ ƕ˯ǁƑƴ˶ǁä Ǐƺ ƕǄ˕˱˭˲˶ǁä ìäʕ ˶ǁä ƞƮˤǐ ( AASHTO 
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) ˢƽî üĀ˕˯ǁä3( 

 

 
ð  ˘˻ƽ˹˯ǃå 

 ïā˙˸ǃå ˥ǆ ˗ƕǙ æ̇ ˴˯ǃå ƴǈƓǆ çíƓǆ ƴưā Ɨ Ǆ˸Ƶ ˗ƶɁā ßƓ˹ƛáā Ɇˮƿ:Ɠǌ˹ǆ Ɇơå̇ ǆ ç˗ƶȺ- 
1( ÿƓǆǙåā ïā˙˸ǃå ǏǄƵ ç̇ ˠ ˴ǃå ƗǄơ̇ ǆ 

. æ̇ ˴˯ǃå ƴǈƓǆ çíƓǆ ƴư˦ƕ þƓ ʿǃå ßƓ˹ƛá ÿƓǆǙå èå̊ ˻ǌ˱ƙā ˛Ⱥǚǆ ˙˻Ƽ˦ƙ ˥ǆ ˗ƕǙ 

2(  û˦ǀ˵ǃå ̇˵ ǈā ̋ ƿ ƗǄơ̇ǆ 
 þå̠˳ ƪ˯ƓȺ Ɨ˱ǃƓƶ˸ǃå çíƓ˸ǃƓȺ Ɨ˭ˮƶ˯ǃåā ˃ ˢ˹˯ǃå ýƓ˸ƵǕ Ɠǋ̊˻ǌ˱ǃ˯ û˦ǀ˵ǃå ƴƪ˦ƙ ƗǄơ̇ǆ Ǒǋā

 û˦ǀ˵Ǆǃ ƗǃƓƵ ƗḪ̇ơ Ǌ̓ ÿ˦ḧƙ ɏ̆ǃå ìƓ˹˸ǃå ǑƼ ƓƮ˦˶Ƥ ƗƮƓƤ èå̠ƶǆ 
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) ɆɜƬ8.û˦ǀ˵ǃå ̋ ƿ ƗǄ˸Ƶ ( 
3(  û˦ǀ˵ǃå ˃ ʽ˱ƙā ˃ ˢ˹ƙ ƗǄơ̇ǆ 

 èǚ˷Ƽ ɏá āá ˝ǀǃåā ˙˵˹ǃå Ɨ Ǆ˸Ƶ ˥ǆ Ɨ˱ƙƓ˹ǃå èǚ˷ƽǃå ˥ǆ ɖ˵ǃå ˃ ˢ˹ƙ ǊȺ ˗˶ǀɂā
 Ɠǌǆå̠˳ ƪ˯å ˥ɜ˸Ȼ ˃ ʽ˱ǃ˯åā ˃ ˢ˹˯ǃå û̇  ˟˥ǆ ̠ǒ̠ƶǃå üƓ˹ǋā Ɏ̇Ƥá 

4(  ˘˻ƽ˹˯ǃå ƗǄơ̇ ǆ 
V  ˥ƤƓ˴ǃå ǏǄƵ ˘˻ƽ˹˯ǃå 

 íå˦˸ǃå Ɇ˷Ƽáā Üɖ˵ǃå ˔ǈå˦˱Ⱥ  Ɨ˱ǃƓƶ˸ǃå çíƓ˸ǃå ûƓ˶˯ǃåā ɊɁï ÿƓ˸ư Ǌ˹ǆ ô̇ ƺǃåā
 )ý˗ƶ˸ǃå Ǒ˟Ɠˠ˸ǃå ˕ǄƽƪǙå Ɨǀɂ̇ ˠǃå ǉ˘ǋ ǑƼ Ɨǆ˗˳˯˴˸ǃåRubber modified 

Asphalt) ˥ ƕ˻Ɠǆ ÿ˦ḧ˯Ƽ Ɠǌǀˮɣ ƙ ̝ Ȼ˱ Ǒ˯ǃå çïå̇˲ǃå Ɨƞïí Ɠǆá Ü(178 Ĳ 191  Ɨƞïí
.Ɨɂ˦˭ǆ 

V íïƓ ǃå ǏǄƵ ˘˻ƽ˹˯ǃå 
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Ƽ ɖˮˠƙ Ɨǀɂ̇ ˠǃå ǉ˘ǋ Ɇ˰ǆ û˦ǀ˵Ǆǃ þ̠˳ ˯˴ƙā Ü˥˻˳˴ƙ ÿā̠ƕ ɏá ƗȻíƓƶǃå çïå̇˲ǃå èƓƞïí Ǒ
 )˥ǆ ô̇ ƶǃå èåî16 /3  Ɨ ˯ǄƽƪǙå èƓ Ǆ˲˯˴˸ǃå ÿƓƼ íå˦˸ǃå ˥Ƶ Ɠǆá ÜɆƿá āá (ƗƮ˦ƕ

 ˘˻ƽ˹˯ǃå Ɠǌ˻Ƽ ˘ƽ˹ǒ ÿá ˥ɜ˸Ȼ Ǒ˯ǃå çïå̇ ˲ǃå Ɨƞï˗ǃ Ɨ ˴˹ǃƓɁā Ɨǀɂ̇ ˠǃå ǉ˘ǋ ǑƼ Ɠǆå˗˳˯ƪå ˙˰ǂá
ǆ˥ ǏǄƵá ÿ˦ḧƙ ÿá ̝˱̓ íïƓǃå ǏǄƵ21  ā Ɨɂ˦˭ǆ Ɨƞïí) Ɇɜ˵ǃå9 èƓ Ǆ˸Ƶ ˗ơá Ơư˦ǒ (

 ˘˻ƽ˹˯ǃå 

 

) ɆɜƬ9˘˻ƽ˹˯ǃå èƓ Ǆ˸Ƶ ˗ơá ( 
 

ìäʕ ˶ǁä ƲƮĀ çƑ ˷ƾƗ Ƒ ǆƑƙ 
 íïƓǃå āá ˥ƤƓ˴ǃå ǏǄƵ ̝ Ǆ˶ǃ ƗƪƓ˹˸ǃå Ɨǀɂ̇ɣǃåā û˦ǀ˵ǃå ̠˴ǃ ƗƪƓ˹˸ǃå íå˦˸ǃå ïƓ˯Ƥå ̠ƶȺ
 ˞ƶȺ Ǐǃå ˗˹˯˴ƙ Ǒ˯ǃåā Üæ̇ ˴˯ǃå ƴǈƓǆ ƴưā Ɠǌƕ ˤ˯ǒ Ǒ˯ǃå Ɨǀɂ̇ ˠǃå ˗ǒ˗˲ƙ ˔˱Ȼ
 Üïā̇˸ǃå ƗǃƓơÜ (ƴƪ˦ǃ˯å) û˦ǀ˵ǃå ̋ ƿāá ƴɣƿ ˥˸˷ ƙ˯ èåïƓ˯ƵǙå ǉ̆ǋā èåïƓ˯ƵǙå
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åíǙåÜ íå˦˸ǃå èƓ Ǆˠ˯ǆ Üɖ˵ǃå ˝ƑƓ˶Ƥ ƴưā èƓ ˹ǀƙ ˤ ˴ǀƙ ˥ɜ˸ɂā (ƗƽǄḧǃå Üæ˦Ǆˠ˸ǃå ß
:Ǐǃå æ̇ ˴˯ǃå ƴǈƓǆ çíƓǆ- 

Ò    û˦ǀ˵Ǆǃ ɏ˦Ǆƶǃå ̠˻ǀ˻˯ǃå Ɨ˹ǀƙ  (Over Band) 
ɆɜƬ ǏǄƵ ˘ƽ˹ǒ āband-  aid  )Ɇɜ˵ǃƓȺ Ɠ˸Ḫa-10 () ßƓˠƹ ɆɜƬ ǑǄƵ āáb- 10( 

 þå̠˳ ƪ˯å ̝ Ȼ˱ ǚƼ Ɨ˭ǃƓǆ çíƓ˸Ḫ ÿ˦ḧǄ˻˴ǃå þå̠˳ ƪ˯å ýƓơ ǑƼ Ɠǆáover band  ɆɜƬ āá
 ÿ˦ḧǄ˻˴Ǆǃ Ɨ˴ ǃ˹ƓȺ üƓḧ˯ơǚǃ Ɨ˭˻ ǃ˴å ƗǆāƓǀ˸ǃå ̝ˮ˴Ⱥ  ßƓɣƺǃå . 

Ò )ɏ˦Ǆƶǃå ÿå̊˳ǃå Ɨ˹ǀƙ(Reservoir 
 ɖ˸Ƶ ÿáā Ɠ˸Ḫ ˙˻ˮḪ Ɇɜ˵Ⱥ èƓǀǀ˵ƙ í˦ƞā þ˗Ƶ ƗǃƓơ ǑƼ Ɨ ˹ǀ˯ǃå ǉ˘ǋ þå˗˳˯ƪƓȺ Ơ˶˹ǒ

) Ɇɜ˵ǃåā Ɨɣ ǈ˵ ƗǄǆƓƶǃå û˦ǀ˵ǃå ÿá ýƓơ ǑƼ ̇ˮǂá ÿ˦ɜȻ ÿå̊˳ǃå-  c10  êî˦˸ǈ Ơư˦ǒ (
.Ɨ ˹ǀ˯ǃå ǉ˘ǌǃ 

Ò  û˦ǀ˵Ǆǃ ɏ˦Ǆƶǃå ̠˻ǀ˻˯ǃåā ÿå̊˳ǃå Ɨ˹ǀƙ 
 Combination Reservoir (W/band- Aid) 

 Ɨư̇Ƶ íå˦ǆ þå̠˳ ƪ˯ƓȺ Ơ˶ ǒ˹ Ǚ Ɠ˸Ḫ ÜǑǃƓƶǃå ïā̇˸ǃå èåî û̇ ǃɣå ǑƼ Ɨ˹ǀ˯ǃå ǉ̆ǋ þ̠˳ ˯˴ƙ
 Ɨ˭˻ƪ üƓḧ˯ơå ˝ƑƓ˶Ƥ Ɠǌǃ íå˦ǆ āá ïā˙˸ǃå ˔ˮ˴Ⱥ ÷̊ ˹Ǆǃ[4] ) Ɇɜ˵ǃåā10-  d Ơư˦ǒ (

.Ɨ ˹ǀ˯ǃå ǉ˘ǌǃ êî˦˸ǈ 
Ò  ßɆ˸ǃå Ɨ ˹ǀƙ û˦ǀ˵ǃå ƗḪ̇ơ Ɇ˻ɣ ƶƙā Ɇǆ̇ǃƓȺ 

Combination: Sand Fill (W/Recessed Finish) 
  ˥ǆ ̇˰ǂå Ɠǌǀ˸Ƶ ðāƓ˱˯ǒ Ǒ˯ǃåā Ɨǀ˸ƶǃå û˦ǀ˵ǃå ƗǃƓơ ǑƼ þ̠˳ ˯˴ƙ102  ǙƓȺ Ơ˶˹ɂā ÜˤǄǆ

 ˥ǆ ˙˰ǂá Ɨ˭ǃƓ˸ǃå çíƓ˸ǃå ƴưā ɖ˸Ƶ ðāƓ˱˯ǒ25 )Ɇɜ˵ǃåā ÜˤǄǆe- 10 êî˦˸ǈ Ơư˦ǒ  (
 .Ɨ ˹ǀ˯ǃå ǉ˘ǌǃ 

Ò  )û˦ǀ˵Ǆǃ ƴɂ̇˴ǃå ßɆ˸ǃå Flush Fill( 
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 ǉ˓Ǆǆ ʕ˯ǒ Ǐ˯ơ ƴƪ˦ƙ Ǐǃå ƗƞƓ˲ǃå ÿāí ɖ˵ǃå ɆƤåí Ɋƺ˷Ⱥ çíƓ˸ǃå ƐǄǆ ʕ˯ǒ Ɨ˹ǀ˯ǃå ǉ̆ǋ ǑƼ
) Ɇɜ˵ǃå ɆǆƓḧǃƓȺf-10.Ɨ ˹ǀ˯ǃå ǉ˘ǌǃ êî˦˸ǈ Ơư˦ǒ  (  

                )ɆɜƬa- b- c- d- e- f- 10  ˘˻ƽ˹ƙ èƓ ˹ǀ˯ǃ êîƓ˸ǈ  ([6] crack sealing 

ð  ˔˻ˠ˵˯ǃå ƗǄơ̇ ǆ 

 þå˗˳˯ƪå ˗˹Ƶ ǚ˰˸Ƽ ÜçíƓ˸ǃå ÷˦ ǈā ˗˻ƽ˹˯ǃå èƓ ˹ǀƙ ǏǄƵ åíƓ˸˯Ƶå ˔˻ˠ˵˯ǃå èƓ ˹ǀƙ èāƓƽ˯ƙ
  Ɨ ˹ǀƙ (over band , flush)  Ɨ˲ ʽ˶ǃå èåî Ɨ˲˴˸˸ǃå þå˗˳˯ƪå ˔Ǆˠ˯ǒ Ɠǌˮ˻ˠ˵ƙ ÿƓƼ

Ɨ ˹ǀƙ þå˗˳˯ƪƓȺ Ơ˶˹ǒ Ɠ˸Ḫ ƗȻ˗ǒ˗˲ǃåblotter coats of clean sand)  þ˗˳˯˴ƙ Ǒ˯ǃåā (
ƽƪǙå ˔Ǆ˲˯˴˸ǃå ìǚ˴ǈå ƴ˹˸ǃ) ǏǄƵ ɖˮˠ˸ǃå Ǒ˯Ǆ( over band ɖɂ̇ ˠǃå Ơ˯Ƽ ˗˹Ƶ

 þå˗˳˯ƪƓȺ ˔˻ˠ˵˯ǃå èƓ Ǆ˸Ƶ ǑƼ Ơ˶˹ǒǙ Ɠ˸Ḫ Üïā˙˸Ǆǃblotter coat over) 
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brooming ) Ɇɜ˵ǃå Ɨ˱ǃƓƶ˸ǃå ǏǄƵ èƓǆǚƵ ü̇ ˯ƙ ƓǌǈǙ (11 ƗƽǄ˯˳˸ǃå ÷å˦ǈǙå Ơư˦ǒ (
 . èƓ ˹ǀ˯ǃå ǉ˘ǋ ˥ǆ 

 

) ɆɜƬ11èƓ ˹ǀƙ ˥ǆ ƗƽǄ˯˳˸ǃå ÷å˦ǈǕå ( ˔˻ˠ˵˯ǃå[7] 
éƑ˭˷˭ƨǕä 

:ǑǄǒ Ɠǆ Ɨƪåï˗ǃå ǉ˘ǋ ˥ǆ Ɲ˹˯˴ǈ- 
1.  ÿá Ǚå ÜúƓ˱ǃå ïƓ˲ǃå ìƓ˹˸ǃå úā˙ˡ ǑƼ ƓǀȺƓƪ Ɠǋ̇ Ḫî ˤƙ Ǒ˯ǃå èƓ˱ǃƓƶ˸ǃå ˘˻ƽ˹ƙ ˥ɜ˸Ȼ

 ƗǈƓ ˶ǃå ɖˮˠƙ ÿƋȺ Ơ˶˹ǒ îå Ü˘˻ƽ˹˯ǃå ˥ǆðā íå˦˸ǃå ïƓ ˯ƤƓȺ ɖǄƶ˯ƙ ˙ǒîƓ˲ǆā ɊȺå˦ư üƓ˹ǋ
.˃ɂ̇ ˳ǃå Ɇ˶Ƽ ɆƑåāá āá ˃ ˶ǃå Ɇ˶Ƽ ˙Ƥåāá ǑƼ 

2. :ǑǃƓ˯ǃƓḪ Ǒǋ úƓ˱ǃå ïƓ˲ǃå ìƓ˹˸ǃå ǑƼ ˘˻ƽ˹˯ǃå ˗˹Ƶ ƓǋïƓ ˯ƤƓȺ Ơ˶˹ǒ Ǒ˯ǃå íå˦˸ǃå-  
á-  ˔Ǆ˶˯ǃå Ɨƶɂ̇ ƪ Ɨ ˯ǄƽƪǙå èƓ Ǆ˲˯˴˸ǃå þå˗˳˯ƪå 

æ-   ÷˦ ˹ǃå ˥ǆ èå̇ ˻˸ ǃ˦ˮǃƓȺ ý˗ƶ˸ǃå ˕ǄƽƪǙå þå˗˳˯ƪåPBA- 6a , PBA- 6b  
PBA- 7 )performance Based AsphaltǄƵ Ɨ ǃƓƵ çï˗ƿ Ɠǌǃ ÷å˦ǈǙå ǉ˘ǋ ÿá îå ( Ǐ

.Ɇɜ˵˯ǃåā Ɨ ǃƓƶǃå çïå̇ ˲ǃå èƓƞïí èå̇ ˻ƛƋƙ ƗǆāƓǀǆ 
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3. Ɨ ˹ǀƙ ˥ǆ çíƓƽ˯ƪǙå( Combination : sand fill w/recessed finish)   ˗˹Ƶ

Ɨǀ˸ƶǃå û˦ǀ˵ǃå Ɨ˱ǃƓƶǆ . 
4. ) þå̠˳ ƪ˯ƓȺ û˦ǀ˵ǃå Ɨ˱ǃƓƶǆ ̠˹Ƶ(Crack Sealing  ɆƑåāá ǑƼ Ɨ˱ǃƓƶ˸ǃå ˘˻ƽ˹˯ƕ Ơ˶˹ǒ ǊǈƓƼ

. ˃ɂ̇ ˳ǃå Ɇ˶Ƽ 

çƑ Ƭˤ˭ǁä 
Ɨƪåï˗ǃå ǉ˘ǋ ǑƮ˦ƙ : ǑƙǙƓȺ- 

-  . Ɨ˱ǃƓƶ˸ǃå Ɨ Ǆ˸Ƶ ïƓ ˯Ƥå ˗˹Ƶ Ɨ˸ Ǆ˴ǃå ˛ƪǙå ÷Ɠ ƙå 
-  ˕˸˸Ʈ èƓ˱ǃƓƶ˸ǃå ˞ƶȺ üƓ˹ǋ ÿá îå Ɨ˱ǃƓƶ˸ǃå ɖ˻ˮˠƙ ˗˹Ƶ ïā˙˸ǃå ˤ˱ơ çƓƵå̇ ǆ

. ïā˙˸ǃå ˙˶˲ǃ Ɨ Ǆǀơ èƓƪåï˗ƕ þƓ ʿǃå ɏá í˗˲ǆ ïā˙ǆ ˤ˱˲ǃ 
- .ƗǈƓ ˶ǃå ýƓ˱ǆ ǑƼ ˥˻ǄǆƓƶǄǃ Ǒ˹ƽǃå ˔ǈƓ˱ǃƓȺ þƓ˸˯ǋǙå 
- Ǒ˯ǃå æ˦˻ƶǃå ïƓ ˯ƵǙƓȺ ˗ƤǙå .  Ɠǌ˹ǆ ˗˲ǃå Ɨ ʽ Ḫā ƗǈƓ ˶ǃƓȺ ˙ǌˢƙ ˗ƿ 
-  ) ɄƮ̇ ǃå çïåíå þƓˢǈ ƝǆƓǈ̇ ƕ ýƓƤíå(Pavement Management System   

 ǑƼ ƗǈƓ˶ ǃå ßå̇ƞå ʕ˯ǒ Ǐ˯ơ ɏïāí Ɇɜ˵Ⱥ ɄƮ̇ǃå ƗǃƓơ Ɨʾå̇˸ǃ û̇ ǃɣå èåïåíå ɆḪ ǑƼ
˔ƪƓ˹˸ǃå ˕ƿ˦ǃå. 
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ƕ ˫˹ˬǁä ƕ ʼä̠ ˶ǁä åƑ ʸ Ǐƺ èˤǂ˭ǁä ˗˝Ƒ˱Ǆ 

The pollution risks in the absence of environmental 

monitoring 

Ǎ˲ ʶ ˣƓ ˣǐ˕ǁäîˤǆ1 Ǎȿ̠ Ƹ˶ǁä ǍǂƳ Û2 
 1Ɨ ˮˠǃå èƓ ˹ǀ˯ǃåā þ˦ǄƶǄǃ ǏǃƓƶǃå ˗ǌƶ˸ǃå- ˤ Ǆƪ˦ƕå 
2Ɨ ˮˠǃå èƓ ˹ǀ˯ǃåā þ˦ǄƶǄǃ ǏǃƓƶǃå ˗ǌƶ˸ǃå-Ǒǃ˦ƕ ǉ̇ ǀǃå 

nuribenissa@yahoo.com 

˛˱ǂǄ 
 ˥ǆ ˙˻˰ḧǃå Ǐǃå Ǐ˭˻ˮǃå þƓˢ˹ǃå ô̇ ƶ˯ǒ Ɏ˘ǃåā Ü ˙˻ˮḧǃå ǏƵƓ˹˶ǃå ɉƓ˵˹Ǆǃ Ɨ˱ ˯ǈ ɆǂƓ˵˸ǃå

 ĄƓˮ˴ ǆ óƓƤ Ɇɜ˵Ⱥ ƗǆƓƶǃå Ɨ˲ ǃ˶å ǏǄƵ ā Ü þƓƵ Ɇɜ˵Ⱥ Ɨ́ ˮɣǃå íïå˦˸ǃå ǏǄƵ ̇ƛ˓ǒ
 íƓ˱ȻƎȺ ˣǃîā ƗǄɜ˵˸ǃå ǉ˘ǋ Ǐǃå ýā˗ǃå ˞ƶȺ è˗˶ƙ ˗ƿā Ü ç̇ ˠ˳ǃå ôå̇ ǆǕå ˥ǆ ˗ǒ˗ƶǃå
ɆɜȺ ƗƮƓƤ èƓƪƓ ƪ ƴư˦ƕ ˣǃîā Ɇɂ˦ˠǃå Ɏ˗˸ǃå ǏǄƵ āá Ɨ ˯ƿā ˕ǈƓḪ ßå˦ƪ ý˦Ǆơ 

.ǉ̇ ˻ƛƋƙ ˥ǆ ˗˲ǃåā é˦Ǆ˯ǃå ïíƓ˶ǆ ƗǌƕƓ˱˸ǃ Ɨǃāí 
 Ɨ ˸ǃƓƶǃå Ɨ˲˶ǃå Ɨ˸ˢ˹ǆ Ɇ˰ǆ ÜƗ˭˻ˮǃƓȺ Ɨ˶˯˳˸ǃå èƓ˴ƪ˓˸ǃå ˥ǆ ˗ǒ˗ƶǃå ßƓ˵ǈå ˤƙWHO Ü

 Ɨ˭˻ˮǃå ƗȻƓ˸˲ǃ Ɨ ɜɂ̇ ǆǙå ƗǃƓḪ˦ǃåUSEPA  Ɠǆå Ɏ̇ƤǕå Ɨ˸ǄƿǗå èƓ˴ƪ˓ ǃ˸å ˥ǆ ̠ǒ̠ƶǃåā
ƹǕå ǏǄƵ ƗȺƓƿ̇ ǃå ˚Ḫ̇ ǆ ÜƗ˭˻ˮǄǃ ƗǆƓƶǃå Ɨ˭˻ǌǃå üƓ˹ǌƼ Ɠ ˮ˻ǃ ǏƼ ˞ƶɁā ƗɂāíǕåā ƗȻ˘

èƓȻ˗Ǆˮǃå ǏƼ Ɨ˭˻ˮǃƓȺ ƗƮƓ˳ǃå ˔ƙƓɜ˸ǃå  ǏƼ .Ɨ ˭˻ˮǃå Ɨ ʾå̇ ˸ǃå ǏƼ ç˗˻ƞ èǙ˦ ˲ǆ Ɠǌǃ Ǐ˯ǃåā
 Ɨ ˮˠǃå Ɇ˻ǃƓ˲˯ǃå ɆǆƓƶǆā Ü òï˦Ǆǃ ƗƮƓƤ Ɨ ˭˻ˮǃå ƗƶȺƓ˯˸ǃå Ɨ ˸ǋá ô̇ ƶ˯˴ǈ Ɨƿï˦ǃå ǉ˘ǋ
 Ɨ ˹ɜ˴ǃå ßƓ ơǕå ɆƤåí ç̇ ˵˯˹˸ǃå ˣǄƙ ƗƮƓƤ ÜïíƓ˶˸ǃå ˥ǆ Ɠǋ̇ ˻ƹā ßƓ˹ˮǃå íå˦ǆ èƓƽǄ˳ǆā

ǃā ç̇ɣ ƪ êïƓƤ ƗƑå˦˵Ƶ Ɨǀɂ̇ɣȺ èƓƽǄ˳˸ǃå ˥ǆ Ąå̠ƞ ç̇ˮ˻Ḫ èƓ˸Ḫ Ɲ˯˹ƙ Ɠǌǈá ̠ƞā ̠ǀ
 ˗ƿ Ü Ɨ ƞ˦ǃ˦˻Ɂā Ɨ ƑƓ ˸ Ḫ íå˦ǆ ˥Ƶ çïƓ ʸ Ɨ˱˯˹˸ǃå èƓƽǄ˳˸ǃå ˣǄƙ ˔Ǆƹáā Ɨ ƕƓƿ̇ ǃå ˚ǂå̇ ˸ǃå

.Ɨɣ ˲˸ǃå Ɨ˭˻ǃˮå ǏǄƵ ̇ƛ˓ƙā Ɨư̇ ǆ˸ ÿ˦ḧƙ 
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ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁäƶȺƓ˯˸ǃåÜ éƓƙ˦Ǆ˸ǃå êƓ˯ǈå ïíƓ˶ǆ Ü èƓƽǄ˳˸ǃå ÷å˦ǈá : û̇  ˟Ü Ɨ˭˻ˮǃå Ɨ
.Ɨ ˲˶ǃå ïƓƛǓå ÜèƓƽǄ˳˸ǃå Ɇ˻Ǆǀƙ 

Abstract  

The environmental system is exposed by many problems which are 

produced from industrial activity.  

 The contaminated materials cause of natural resources and could 

effect on the public health. Many countries have addressed to this 

problem by finding temporary or long term solutions by using 

special policies for each country to confront the sources of 

pollution and to reduce its effects. Several environmental 

institutions have been established, such as the World Health 

Organization, WHO, USEPA, and many other regional 

institutions, while in Libya Environment Agency and Municipal 

environmental affairs offices. 

Environmental awareness in monitoring pollution sources, 

especially those from workshops and medical laboratory 

laboratories, waste of building materials and other sources, has 

become a very important challenge to control pollution. 

These activities generate large quantities of waste outside of 

regulatory control. 

The wastes produced are chemical and biological materials that 

have pathogenic effects on the environment. 

 
Key words; types of waste, environmental monitoring, waste 

minimization, health impacts. 

1ϣвϹЧв . 

 ɆǂƓ˵ǆ ˥ǆ ôïǙå ǏǄƵ ɋƓƽ˲Ǆǃ Ɨ ǃā˗ǃå èå̇ ˸ƙ˓˸ǃåā èƓƵƓ˸˯ƞǙå ˥ǆ ˗ǒ˗ƶǃå ˕ɂ̇ ƞå
 ǏƼ ôïǙå Ɨ˸ƿ Ɠǌ˸ǋá é˦Ǆ˰ǃå þƓƵ ā˙˻˹˻ƞ ɏí˦ɂï1992  Ɨ˸ǌ˸ǃå èƓ ʾƓƽƙǙå ˞ƶɁā Ü

 Ɨˠ˵ǈǕå ˞ƶɁā Ɨ˸˳˷ǃå ƴǈƓ˶˸ǃå ˥ǆ Ɲ˯˹ƙ Ǐ˯ǃå ˣǄƙ ƗƮƓƤ ÜéƓƙ˦Ǆ˸ǃå ǉ˘ǋ ˥ǆ ˗˲Ǆǃ
Ḫ ǑƼ ç̇ ˵˯˹˸ǃå ç̇ ˻ƺ˶ǃå.ˤǃƓƶǃå Ɇ 
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 Ɨ˸˳˷ǃå ƴǈƓ˶˸ǃå çï˗˹ǃ ˣǃîā ç̇ ˻ˮḪ Ɨ˭˻ƕ ɆǂƓ˵ǆ ˥ǆ ǏǈƓƶƙ Ǚ Ɠ ˮ˻ǃ ÿƋȺ ˞ƶ ǃå ˗ǀ˯ƶȻ
 òï˦ǃåā Ɨˠ˵ǈǕå ˥ǆ ˙˻ˮḧǃå í˗ƶǃå ˥Ƶ åîƓǆ ˥ḧǃā Üé˦Ǆ˯ǃå ɆǂƓ˵˸ǃ Ǒ˴ Ƒ̇ ǃå ˔ˮ˴˸ǃå
 ç˗˸˯ƶ˸ǃå ƴǈƓ˶˸ǃå ɆḪ ÿá Ɠ˹ư̇ ˯Ƽå åîå Ü Ɨ ˹ɜ˴ǃå ßƓ ơǕå ɆƤåí ç̇ ˵˯˹˸ǃå ç̇ ˻ƺ˶ǃå

å Ɨǃā˗ǃå ˥ǆ Ɨ˶Ƥ̇ ˸ǃåā Ɨ˶˶˳˯˸ǃå Ɨ ˭˻ˮǃå ˚ǂå̇ ˸ǃå Ɇˮƿ ˥ǆ Ɠɂïāí Ɠǌ˯ƶȺƓ˯ǆ ˤ˯ǒ Ɨ ˮ˻Ǆǃ
 ˗˻ƞ ïā˗ƕ þ˦ǀȻ Ɏ˘ǃå ƗɂāíǕåā ƗȻ˘ƹǕå ǏǄƵ ƗȺƓƿ̇ ǃå ˚Ḫ̇ ǆā Ü Ɨ˭˻ˮǄǃ ƗǆƓƶǃå Ɨ˭˻ǌǃå Ɇ˰ǆ
 åîƓǆ Ǌ˴ƽǈ ë̇ ˠȻ Ɏ˘ǃå ýå˓˴ǃå ˥ḧǃā Ü Ɨ Ƒåā˗ǃåā Ɨ Ƒå˘ƺǃå èƓ˱˯˹˸ǃå Ɨ ʾå̇ ǆā ƗƶȺƓ˯ǆ ǏƼ

Ɨǃā˗ǃå ç̇ ˠ ƪ ˥Ƶ ƗƞïƓ˳ǃå Ɨˠ˵ǈǕå ó˦˶˳Ⱥ  Ɇǋ Ü Ɨ ˭˻ˮǃå ƗȺƓƿ̇ ǃå ˥˻Ƶá ˥Ƶ ç˗˻ƶ ǃåā
 Ɨɣ ǈ˵Ǚå xǄƙ ýƓơ Ɠǌˮƞ˦ƕ þ˦ǀƙ Ɇǋā ÜÞ ĄƓɂïāí ƓǌƙïƓɂð ʕ˯ǒ Ɇǋā ÞƓǌǃ ƗƶȺƓ˯ǆ üƓ˹ǋ
 ˥˻ǄǆƓƶǃåāÜ ÞèƓƽǄ˳˸ǃå çï˦ˠƤā ÷å˦ǈå ˗ǒ˗˲ƙā æïƓ˱˯ǃå ßå̇ ƞɀā èƓƽǄ˳˸Ǆǃ Ɨɂïā˗ǃå ƗȺƓƿ̇ ǃƓǂ

  .Ɨ˭˻ˮǃå ƗȻƓ˸ơ Ǐǃā˓˴ǆ ƴǆ ˥˻ǈāƓƶ˯ǆ ˤǋ Ɇǋ Ɨˠ˵ǈǙå ǉ˘ǋ ǏƼ 
 ̠ƞ˦ƙ Ǚā ƗƑå˦˵Ƶ û̇ Ⱥɣ ̠ǃ˦˯ǒ ƓǌˮǄƹå ÿá ̠˱ ǈ ú˦ƪ Ɠˮ˻ǃ ǏƼ èƓƽǄ˳˸Ǆǃ ƗǆƓƵ ç̇s ƕ˹
 Ɲƙå˦ǈ ˞ƶɁā Ɨ ɜ ˹˻Ǆḧǃåā ƗɂïƓ˱˯ǃåā Ɨ ǃ̊ ˹˸ǃå Ɨˠ˵ǈǕƓƼ ÜƓǌ˻ǄƵ Ɨˠ ˴Ⱥ ˦ǃā ç̇ ˠ ƪ
 ˥ǆ ˗ǒ˗ƶǃå Ɲ˯˹ƙ ƗǈƓ ˶ǃå ýƓ˸Ƶáā ßƓ˹ˮǃå íå˦ǆ ƗƵƓ˹Ʈā òï˦ǃƓḪ Ɨ ʸƓ˹˶ǃå èƓ Ǆ˸ƶǃå

ǏǄƵ Ɠǀ ʿơ å̇ ˠƤ Ɇɜ˵ƙ ˗ƿ Ü èƓƽǄ˳˸ǃå  .Ɨ˭˻ˮǃå 
 Ɇɜ˵Ȼ Ǚā ĄƓ˭˻ƕ ƴȺƓ˯ǆ ÿ˦ɜȻ ÿá ô˙˯ƽ˸ǃå ˥ Ƽ˸ Ɨǃā̠ǃå Ɏ˦˯˴ǆ ǏǄƵ ǏƵƓ˹˶ ǃå ÷Ɠɣǀǃå Ɠǆå
 ˥ǆ ƴǈƓ˶ ǃ˸å xǄƙ Ǌ˱˯˹ƙ Ɠǆ úā̇ƶǆ ÿ˦ɜȻ ÿå ô˙˯ƽ˸ǃå ˥ǆ Ɠ˷Ȼá Üç̇ˮ˻Ḫ ƗǄɜ˵ǆ

.Ɠǌƙï˦ˠƤ Ɏ˗ǆ Ɠǆā èƓƽǄ˳ǆ 
: ˥˻˸˴ƿ Ǐǃå Ɠ ˮ˻ǃ ǏƼ éƓƙ˦Ǆ˸ǃå êƓ˯ǈå ïíƓ˶ǆ ˤ ˴ǀƙ ˥ɜ˸Ȼ- 

- ƗȺƓƿ̇ Ǆǃ ƗƶưƓ˳ǃå ƴǈƓ˶˸ǃå .Ɨ ǆ˦ɜ˲ǃå 
-  íå˦ǆ ƴǈƓ˶ǆÜ Ɨ ˮˠǃå èå̇ ˮ˯˳˸ǃå Ü òï˦ǃå Ü ɆǆƓƶ˸ǃå Ɇ˰ǆ :ƗƮƓ˳ǃå ɆǆƓƶ˸ǃåā ƴǈƓ˶˸ǃå

 ç̇˵˯˹˸ǃå Ɏ̇ƤǕå Ɨɣ ǈ˵Ǖå ˞ ƶɁā ƗƑå̆ƺǃå íå˦˸ǃå Ü Ü̝˵˳ǃå Ü ßǚɣǃå òïā ÜßƓ˹ˮǃå
 .Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃå ǏƼ ƗǄ˰˸˯˸ǃå Ɨ ˭˻ˮǃå ƗȺƓƿ̇ ǃå ˥˻Ƶá ˥Ƶ ç˗˻ƶ ǃå Ɨ ˹ɜ˴ǃå ßƓ ơǕå ɆƤåí 

á Ɠ˹ǋ ýå˓˴ǃå ǉ˘ǋ ÷˦ ǈ ƗƼ̇ ƶ˸ǃ Ɨ˲ưåā Ɨ ˱ ƙå̇ ˯ƪå üƓ˹ǋ Ɇǋā èƓƽǄ˳˸ǃå ˣǄƙ ɆḪ ˔ǋ˘ƙ ˥ǒ
 āá ýðƓ˹˸ǃå èƓƽǄ˳ǆ ˕ǈƓḪ ßå˦ƪ Ɨ ˹ɜ˴ǃå ßƓ ơǙå ɆƤåíā ÷ïå˦˵ǃå ǏƼ ç˗ǃ˦˯˸ǃå èƓƽǄ˳˸ǃå
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 ƗǀȻ˗Ʈ èƓƽǄ˳ǆ Ǐǃå ƓǌǄɂ˦˲ƙā Ɠǌ˻Ƽ ˤɜ˲˯Ǆǃ ɊˠƤ üƓ˹ǋ Ɇǋā Ü èå̇ ˮ˯˳˸ǃå āá òï˦ǃå
Þ Ɨ˭˻ˮǄǃ 

-  Ɨ˹ƪ ǏƼ1976 ǆǕå ƗǃƓḪ˦ǃå ˕ƶưā Ɨ˭˻ˮǃå ƗȻƓ˸˲ǃ Ɨ ɜɂ̇EPA  ˃ɂ̇ ƶ˯ǃ ƠƑå˦ǃā ˥˻ǈå˦ƿ
.èƓƽ ˹˶ƙ ǏƼ Ɠǌƶưāā ç̇ ˠ˳ǃå èƓƽǄ˳˸ǃå 

  :ƓǌǈƋȺ èƓƽǄ˳˸ǃå ˃ɂ̇ ƶƙ ˤƙā 
"ïå̇ ˸˯ƪƓȺ Ɠǌ˹ǆ ˝Ǆ˳˯ǃå ˤ˯ɂā ç̇ ƬƓ ǆ èǙƓ˸ƶ˯ƪå Ɠǌǃ ˛ ǃ ƗḪ̇ ˲˯ǆ íå˦ǆ " 

 Ü Ɨ ʸƓ˹Ʈ) ˕ǈƓḪ ßå˦ƪ Ɨˠ˵ǈǙå ɆḪ èƓƽǄ˳ǆ :ǏǃƓ˯ǃƓḪ ç̇ ˠ˳ǃå èƓƽǄ˳˸ǃå ɄƮā ˥ɜ˸Ȼ
 çï˦ˠ˳ǃå óå˦Ƥ Ɇ˸˲Ȼ Ɠǆ ɆḪā  Ɠǌ˹ǆ Ǐǀ ƙƓǆ āá ( Ɠǋ̇ ˻ƹā Ɨ ǃ̊ ˹ǆā Ɨ ˮ˟ Ü Ɨ ʸåïð
 Ɠǌǆå˗˳˯ƪå çíƓƵå ˥ɜ˸ȻǙ Ǐ˯ǃå ˣǃ˘Ḫ Ü Ɠǌ˹ǆ Ɨ˰ƶ ˹˸ǃå èåðƓƺǃå āå ƓǋíƓǆï ÿƓḪ ßå˦ƪ

ǄƮǙå Ɨ ʸƓ˹˶ǃå èƓ Ǆ˸ƶǃå ǏƼ þƓƤ íå˦˸ǂ Ɨ ɜ ˹˻Ǆḧǃåā Ɨ Ƒåā˗ǃå èƓƽǄ˳˸ǃå Ɇ˰ǆ Ɨ
 ƗʾƓƽƙå ǏƼ Ɠǋ̇Ḫî ʕƙ Ǐ˯ǃå íå˦˸ǃå ˥ǆ Ɠǋ̇˻ƹā ßǚɣǃå ƓȻƓǀɁā ÿ˦ƕƓ˶ǃå èå̇˷ ˲˯˴ ǆā

 ˤǄǌḪ˦˯ƪå]1[ 

2. èˤǂ˭ǁä îìƑ˴Ǆ 
1.2.  èˤǂ˭ǂǁ ƕ Əäˤ˳Ƴ îìƑ˴Ǆ 

 èƓƽǄ˳˸ǃå ƗƼƓ˰Ḫ ˗˸˯ƶƙā Ü Ɨˠ˵ǈǙå ˥ǆ ç̇ ˻ˮḪ ƗƵ˦˸˱ǆ ˥ǆ Ɲ˯˹ƙ éƓƛ˦Ǆ˸ǃåā èƓƽǄ˳˸ǃå ÿã
 ɉƓ˵˹ǃå ÷˦ ǈ ǏǄƵ ïíƓ˶˸ǃå Ơư˦ƙ Ɨ˲ưåā èƓƪåïíā èƓ ƑƓ˶ơã ˗ƞ˦ƙǙā ÜƓǌǃ Ɲ˯˹˸ǃå

 ïíƓ˶ ǃ˸å ˞ ƶȺ Ɠ˹ǋ ̇Ḫ̆ǈ ú˦ƪā ÜƓˮ˻ǃ ǏƼ Ɠǌǃ Ǐ˴ Ƒ̇ǃå Ɲ˯˹ ǃ˸å ÿ˦ḧƙ ÿá ˥ɜ˸Ȼ Ǐ˯ǃå
 Ɨ ɜ ˹˻Ǆḧǃå èƓ Ǆ˸ƶǃå :Ɇ˰ǆ êƓ˯ǈǙå ƗƼƓ˰Ḫā çï˦ˠ˳ǃå ˔˴ơ èƓƽǄ˳˸Ǆǃ Ɨ˱˯˹˸ǃå

 ɆǆƓƶǆ Ü èåïƓ ˴ǃå òïā èƓƽǄ˳ǆÜ Ɨ ˮˠǃå èå̇ ˮ˯˳˸ǃå Ü(èåíƓ ʹǃå) òïā Üßǚˠǃå òïāā
 ç̇ ˻ƺ˶ǃå ƴǈƓ˶˸ǃå ˞ƶȺ Ü˕˹˸ƪǙåā ßƓ˹ˮǃå íå˦ǆ ƴǈƓ˶ǆ ÜǏǌˠǃå ðƓƹ Ɨ˭˻ˮƶƙ
 ÜþƓƤ̇ ǃå ƗƵƓ˹Ʈā Ǐ˯˹˸ƪǙå æ˦ˠǃå èƓƽǄ˳ǆ ÜƗ ʸåï˚ǃå èå˘˻ˮ˸ǃå Ü(ƣǃå...˔˵˳ǃå)

.̇˻ ḧ˰ǃå Ɠǋ̇˻ƹā Ü(ƗƪƓ˹ḧǃå) Ɨǃ̊˸˹ǃå ƗǆƓ˸ǀǃå Üÿ˦ƕƓ˶ǃå ɆǆƓƶǆ 
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2.2. éƑ˭ǆǗä ˔˹Ɵ ˣǄ èˤǂ˭ǁä îìƑ˴Ǆ ˁ ˷˴Ɨ 
- ˹ǆ ïíƓ˶ǆ Ɨ˴ Ƒ̇ ǃå ïíƓ˶˸ǃå ˥ǆ ˗ƶƙ Ɨ ʸƓ˹˶ǃå èƓ Ǆ˸ƶǃå ÿã : ç̇ ˻ˮḪ èƓ ˸Ḫ Ɨ˱˯

 ̠ƞ˦ƙ Ɠˮ˻ǃ ǏƼ .ĄƓɂ˦˹ƪ ÿƓ˹˟Ǖå èå̇˵Ƶ Ǐǃå Ɇ˶ ƙ Ąå̠ƞ ç̇ˮ˻Ḫ èƓ˸ɜȺ èƓƽǄ˳˸Ǆǃ Ǌ˱˯˹˸ǃå
 ƴǈƓ˶ǆ ǏƼ ƗǄ˰˯˸ǆ Ɨǃ˦˱Ƥ ÿ˦ḧƙ íƓḧƙ íå̠ƵƋȺ ˥ḧǃā ç̇ˮ˻ḧǃå Ɨy Ɠ˹˶ ǃå èƓ˴ƪ˓ ǃ˸å ˞ ƶȺ

Ɠ˶ǆā Ɋƽ˹ǃå ý˦ǀơā Ü ˔Ǆ˶ǃåā ˗ǒ˗˲ǃåā ˕˹˸ƪǙå ƴǈƓ˶ǆ ˥ǆ Ɋ ˴Ⱥ í˗Ƶā ˙ɂ̇ ḧ˯ǃå ǏƼ
 ˥ǆ ƗƽǄ˯˳ǆ ĄƓƵå˦ǈå Ɨǃ˦˱ ǃ˳å ƴǈƓ˶ ǃ˸å ǉ̆ǋ Ɲ˯˹ƙ ̟ ơ˻ Ü èƓɁā̇˵ ǃ˸åā ƗƑå̆ƺǃå íå˦˸ǃå
 èƓƪƓ ƪ ƴǈƓ˶˸ǃå ˣǄƙ ˣǄ˸ƙ Ɇǋā ÜêƓ˯ǈǙå å˘ǋ ƗƼƓ˰Ḫ ú̇ ƶǈǙ Ɠ˹Ḫ ÿɀā èƓƽǄ˳˸ǃå

ÞǊǆ˗Ƶ ˥ǆ èƓƽǄ˳˸ǃå ǏƼ ˤɜ˲˯ǃƓȺ ƗƮƓƤ 
 èƓƽǄ˳˸Ǆǃ ĄƓ˱˯ ǆ˹ ̇ˮ˯ƶƙ èåíƓ́ǃåā ɆǆƓƶ˸ǃåā èƓ̔˵ ˯˴˸ǃå ɆƤåí Ɨɜ˹Ǆ˻ḧǃå èƓǄ˸ƶǃå ÿå
 Ü˙˻ƺƮ āå ˙˻ˮḪ Ɲ˯˹˸Ḫ Ɠǌƽ ˹˶ƙ ˥ɜ˸ȻǙ Ǌǈå ˙˻ƹ ûǚ˟Ǘå ǏǄƵ ˙ˠƤǕå Ǐǋā

 ˥ǆ ˙˰ǂå Ɲ˯˹ƙ Ǐ˯ǃå ƴƿå˦˸ǃå Ʉ˹˶ƙ èƓƪåï˗ǃƓƼ1000  Ɠɂ̇ ǌƬ èƓƽǄ˳˸ǃå ˥ǆ þå̇ ƞ˦Ǆ˻Ḫ
 ˙˻ˮḪ êƓ˯ǈå ƴƿå˦˸Ⱥ [2]. 

- Ḫ Ɨ˱˯˹ǆ ïíƓ˶ǆ ˥˻ƕ ëāå̇ ˯ƙ èƓƽǄ˳ǆ Ɲ˯˹ƙ Ǐ˯ǃå ƴƿå˦˸ǃå Ɇ˸˵ƙ Ǐǋā : ç̇ ˻ƺƮ èƓ ˸
100-1000 Ɠɂ̇ ǌƬ þå̇ ƞ˦Ǆ˻Ḫ[2]  ç̇ ˠ ƪ ˥Ƶ ƗƞïƓ˳ǃå Ɨˠ˵ǈǕå ÿá Ɠ˹ǋ ô̇ ˯ƽɂā Ü

 ˣǄƙ Ɠǌƕ þ˦ǀƙ Ǐ˯ǃå èƓ Ǆ˸ƶǃå Ɇǋ ˥ḧǃā Ü˗˹ˮǃå å˘ǋ ˕˲ƙ Ʉ˹˶ƙ ÿá ˔˱Ȼ ˥ǆ Ǐǋ Ɨǃā˗ǃå
.Ɨˠ ˴Ⱥ èƓ ˸Ḫ êƓ˯ǈå ƴƿå˦˸Ⱥ Ɠǌƽ ˹˶ƙ Ɠ ǄƶƼ ˥ɜ˸Ȼ Ɨˠ˵ǈǕå 

˘ǋ è˦ɂð ˙˻˻ƺ˯ǃ ç˗ơåā ǊƬïā ǚ˰ǆ Ɠǌ˱˯˹ƙ Ǐ˯ǃå èƓ ˸ḧǃå í˗˲ƙ Ɨˠ ˴Ⱥ ƗǈïƓǀǆ Ɨ Ǆ˸Ƶ ǉ
 ˥ǆ ˙˰ǂå Ɲ˯˹ƙ ƗƬï˦ǃå ǉ˘ǋ ÿã Ɍơǖǈ Ü Ɠ ǆ˦ǒ ɊǀƼ èåïƓ ƪ ˛˸˳ǃ èåïƓ ˴ǃå520  ˙˯ǃ

 ƗǆƓƶǃå ɎïƓ˱˸ǃå èå˦˹ƿ ǏƼ Ɠǌ˻ǆï ʕ˯ǒ èƓƽǄ˳˸Ḫ ûā̇˲ ǃ˸å ̞ɂ̊ǃå ˥ǆ ̠ơå˦ǃå ̇ǌ˵ǃå ǏƼ
)ˤƿï ɆɜƬ Ɨ ˹ɜ˴ǃå ßƓ ơǙƓȺ ƗǄ˶˯˸ǃå1 .( 

 ÷ïƓ˵ǃå å˘ǋ Ɇƶ˱Ȼ Ɠ˸ǆ òïā ˛˸Ƥ ˥ǆ ˙˰ǂå Ɠǌƕ ƗƿðǙåā ÷ïå˦˵ǃå ˞ƶȺ ÿƎƼ ˤǄƶǈ Ɠ˸Ḫā
˙˰ǂå Ɲ˯˹ǒ2600  ˥ǆ ƗǄƑƓǌǃå Ɨ ˸ḧǃå ǉ˘ǋ ÿã Ü Ǐǈíá ˗˲Ḫ ˗ơå˦ǃå ˙ǌ˵ǃå ǑƼ ˙˯ǃ

 ƗǈƓƤ ǑƼ Ǐ˲ǃå å˘ǋ Ʉ˹˶Ȼ Ɠǆ è˦ɂ̊ ǃå ˙˻˻ƺ˯ǃ òïā ˛˸Ƥ ɊǀƼ Ɠǌ˱˯˹ǒ èƓƽǄ˳˸ǃå
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 ÿå ˥˻ơ ǏƼ Ü ç̇ ˻ˮḪ èƓ ˸ɜȺ èƓƽǄ˳˸ǃå Ǒ˱˯˹ǆ ƴǈƓ˶˸ǃå Ɠǌ˱˯˹ƙ Ǚ èƓ ˸ḧǃå ǉ˘ǋ Ɇ˰ǆ
.ç̇ ˻ˮḧǃå 

 

 
 ɆɜƬ1Ɠɂ̇ ǌƬ (þå̇ ƞ˦Ǆ˻ǂ) èåïƓ ˴ǃå è˦ɂð ˙˻˻ƺƙ òïā ˥ǆ Ɨ˱˯˹˸ǃå èƓƽǄ˳˸ǃå . 

 
 ɆǆƓƶ˸ǃå ˞ ƶ̓ Ü Ɏ̇Ƥá èƓǈïƓǀǆ ßå̇ƞã ˥ɜ˸ɂā ÜǑˮ˻Ǆǃå ÷ïƓ˵ǃå ˥ǆ Ɨɣ Ⱥ˴ Ɨ˹˻Ƶ ǉ̆ǋ
Ǚā Ɠ˹˻Ḫïå˦ǃå Ʉs ǆ˹ Ǐǃå Ɏ˦ƿ ̠˴ Ḫ˓ǆā Ɨǈ˦Ǆǆ çíƓ˸Ḫ þ˦˻ƪƓƙ˦ˮǃå èƓǆā̇Ḫ ˃ ˷ƙ  ˤǄƶǈ

ƗǆƓƪ çíƓ˸Ḫ Ʉ˹˶Ȼ Ǌǈáā ƗƮƓƤ úƓ˷˸ǃå þā˙ḧǃå ˚˻Ḫ̇ ƙ[4,3]  ˥ǆ ˙˻˰ḧǃå ǉ̇ ˻ƹā Ü
 Ɠǋ˗ǃ˦ƙ Ǒ˯ǃå Ɨ˸˳˷ǃå èƓ ˸ḧǃå ˥Ƶ ˣ ˀƓǈ Ɨ Ƒå˦˵Ƶ çï˦˶Ⱥ Ǐǆ̇ ƙ Ǒ˯ǃå èƓƽǄ˳˸ǃå

ˤƿï Ɇɜ˵ǃåā Ɠ ǆ˦ǒ ýðƓ˹˸ǃå2Ɨ ˮ˻Ǆǃå ÿ˗˸ǃƓȺ Ɨ ǃ̊ ˹˸ǃå ƗǆƓ˸ǀǃå èƓǈ˦ɜǆ Ơư˦ǒ .   Ɨ ˴˹ǃƓȺ
 Ɨɂ˦˭˸ǃå]5[  
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.ɆɜƬ2  ÿ˗˸ǃƓȺ Ɨ ǃ̊ ˹˸ǃå ƗǆƓ˸ǀǃå èƓǈ˦ɜ˸ǃ Ɨɂ˦˭˸ǃå Ɨ ˴˹ǃåƗ ˮ˻Ǆǃå]5 

[  
3. ɂǂ˱˶ǁä æîˤ˞Ƣ ɂ˷˴Ɨ ˁ ǀ 

˥˻˹ǈå˦ƿ ç̠Ƶ Ǐǃã ÷˦ƞ̇ǃå ÿā̠ƕ ̇ɣ Ƥ ̇ƹ˻ āá ̇ Ƥɣ ɄǄ˳˸ǃå å̆ǋ ÿá ý˦ǀǃå ˥ɜ˸ȻǙ  í˗˲ƙ
.çï˦ˠ˳ǃå ÷˦ ǈ 

- Ơư˦ƙ Ǐ˯ǃåā Ɨ˭˻ˮǃå ƗȻƓ˸˲Ⱥ ƗƮƓ˳ǃå ˚ǂå̇ ˸ǃå ǏƼ çí˦ƞ˦˸ǃå èƓǈƓ ˮǃåā ˤƑå˦ǀǃå Ǐǃå ÷˦ ƞ̇ ǃå 
èƓǈƓ ƕ Ɨƽ ˲Ʈ  ˤƑå˦ǀǃå ǉ˘ǋ ˤǋåā Ɠǌƙï˦ˠƤ Ɏ˗ǆā íå˦˸ǃå Ɠǌ˻Ƽ    "çíƓ˸ǃå Ɨǆǚƪ

Material safety data sheet .Ɨ ˸ǃƓƶǃå Ɨ˲˶ǃå Ɨ˸ˢ˹ǆ èƓƽƮå˦ǆā " 
-  ɄǄ˳˸ǃå çï˦ˠƤ ó˦˶˳Ⱥ èƓǆ˦Ǆƶǆ ǏǄƵ Ɠǌ˻Ƽ ý˦˶˲ǃå ˥ɜ˸ȻǙ Ǐ˯ǃå èǙƓ˲ǃå ǏƼ

 óå˦Ƥ ǏǄƵ ú̇ ƶ˯Ǆǃ Ɨ Ǆ˸ƶ˸ǃå èåïƓ ˯ƤǙå ßå̇ ƞã Ǐǃå ß˦ ˱Ǆǃå ˤ˯ǒ Ɨ ơƓ˹ǃå ˥ǆ ɄǄ˳˸ǃå
.Ɠǌƙï˦ˠƤ Ɏ˗ǆ  ˗ǒ˗˲˯ǃ Ɨ ƑƓ ˸ ḧǃåā Ɨ ƑƓɂ̊ ˻ƽǃå 

1.3. Ƒ ˬ˹ǁ Ǎƺ ƕ˯ƗƑ˷ǁä çƑƙˤǂ˶ǁä æîˤ˞ƢĀ öʕ ǆ ì˕˰ȹ ˣǄ 
 ǏƼ ç̇ ˵˯˹˸ǃå Ɨˠ˵ǈǙå ˥ǆ Ɠǋ̇ ˻ƹā ç̇ ˻ƺ˶ǃå ƴǈƓ˶˸ǃåā èå̇ ˮ˯˳˸ǃåā ɆǆƓƶ˸ǃåā òï˦ǃå
ǆ ˤǄƶǈǙ Ǐ˯ǃå Ü èƓƽǄ˳˸ǃå ˥ǆ ƗƙāƓƽ˯ǆ èƓ ˸Ḫ Ɲ˯˹ƙ Ǐ˯ǃå Ɨ ˹ɜ˴ǃå ßƓ ơǕåā ÷ïå˦˵ǃå Ɏ˗

12.10

3.50

7.80

3.60
6.90 1.10

1.60

54.10

ϣтмЎК ϸϜмв

дмϦϼЪм Фϼм

ϞϝІ϶Ϝ

ϣУЯϦ϶в ϣϮЂжϜ

дϚϜϸЮ

ϬϝϮϾ

дϸϦЛв

ϣϠϼϦϜ



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мот 

 
 

 Ɏ˗ǃ Ɇǋā Ü èƓƽǄ˳˸ǃå ǉ˘ǋ Ɨ ˀƓǆ ˗ǒ˗˲˯ǃ Ɨ ˭˻ƕ èƓƪåïí Ɏå í˦ƞ˦ƕ ˤǄƶǈǙā Ɠǌƙï˦ˠƤ
 ǉ̇ ˻ƛƋƙā Ǌƙï˦ˠƤ Ɏ˗ǆā ɄǄ˳˸ǃå ÷˦ ǈ ƗƼ̇ ƶǆā ˗ǒ˗˲ƙ ǏƼ Ɨ ʺ̇ ǃåā èƓ ǈƓɜǆǗå ˥˻˱˯˹˸ǃå
 ˥˻˻ˮ˻ǃ ˙˻ƹ ˤǌˮǄƹå ÿá ƗƮƓƤ ƴƿå˦˸ǃå ǉ˘ǋ ǏƼ ˥˻ǄǆƓƶǃå Ɨǀ ʿơ ˤǄƶǈ Ǚā ÞƗ˭˻ˮǃå ǏǄƵ

˭˻ƕ ƗƼƓǀƛ Ɏá ˤǌǂǚ˯ǆå Ɏ˗ǆā ˤǌƶƿå˦ǆ ǏƼ Ɨǆ˗˳˯˴˸ǃå íå˦˸ǃå Ɨ ʸ˦˹ƕ ƗƼ̇ ƶǆ Ɏá āá  Ɨ
 Ǐǆ̇ ƙ Ǐ˯ǃå éƓƛ˦Ǆ˸ǃå ǏǄƵ ç̇ ˠ ˴ǃå ǏƼ Ɨˠ˵ǈǙå ǉ˘ǋ Ɠǌƕ þ˦ǀƙ ƗƪƓ ƪ Ɏå üƓ˹ǋ Ɇǋā
 ʕ˯ǒ Ɇǋ Ü Ɠ˹˴ƽǈå ýƋ˴ǈ Ɠǆ Ɠ˸Ƒåí Ü ̇ ǃ˲å Ǐǃå ƓǌˮǄƹá ̝ǋ̆ƙā ƗǆƓƶǃå ɎïƓ˱˸ǃå ǏƼ ƓƼå̊ƞ

 Ɨ˭˻ˮǃå ßå̇ ˮ˳ǃ èåïƓɂð üƓ˹ǋ Ɇǋā Þ Ɨˠ˵ǈǕå ˣǄƙ ɆḪ Ɨ ʾå̇ ǆ Ɲ˯˹ƙ Ǐ˯ǃå ƴƿå˦˸ǃå ǉ˘ǌǃ
 èƓ ˸ḧǄǃ Ɨ ʾå̇ ǆ üƓ˹ǋ Ɇǋā Þ Ɠǌƕ ˥˻ǄǆƓƶǄǃ Ǌƞ˦ƙ èåíƓƬïå Ɏå üƓ˹ǋ Ɇǋā  Þ èƓƽǄ˳˸ǃå

Þ Ɠǌ˹Ƶ Ɨ˱ƙƓ˹ǃå ïå̇ ưǕå ǏǋƓǆā èƓƽǄ˳˸ǃå ˥ǆ Ɨ˱˯˹˸ǃå 
 æ̇ Ƭ ǉƓ ǆ Ɨ˭˻ǋ ǏǄƵ í˦ƶƙ ˤƙ Ü Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå Ǐǃå æ̇ ˴˯ƙ ƗǄƑƓ˴ǃå èƓƽǄ˳˸ǃå ˔Ǆƹå ÿå

Ɠǆå Ü ˥˟å˦˸Ǆǃ Ɨ ˲Ʈ ɆǂƓ˵ǆ Ɨ ˮ˴ǆ  Ǐˠƺƙā ßå˦ ǌǃå ƴǆ ˙˵˯˹ƙ ǏǌƼ ƗɂðƓƺǃå èƓƽǄ˳˸ǃå
 ç̇ ˠ ˴ǃå ˥ɜ˸Ȼ Ǐ˯ǃå èƓƽǄ˳˸ǃå ˙˰ǂå Ǐǋ Ɨ Ǆ˶ǃå èƓƽǄ˳˸ǃå ÿå ˥˻ơ ǏƼ Ü Ɨƶƪåā ɖ˟Ɠ˹ǆ

.Ɨǃ˦ǌ˴Ⱥ Ɠǌ˻ǄƵ 
 ˤ˯ɂā ˤǌ˴ƽǈå èƓƽǄ˳˸ǃå Ǐ˱˯˹ǆ ˤǋ èƓƽǄ˳˸ǃå çï˦ˠƤā ÷˦ ǈ ˗ǒ˗˲ƙ ǏƼ ýāǙå ýā˓˴˸ǃå ÿå

ǋ˗ɂā˚˯ǃ Ɨ ˲˶ǃåā Ɨ ˭˻ˮǃå ˚ǂå̇ ˸ǃå Ǐǃã ÷˦ ƞ̇ ǃƓȺ ˣǃî ƗƮƓ˳ǃå èƓǈƓ ˮǃåā èƓǆ˦Ǆƶ˸ǃƓȺ ˤ
 èƓƽƮå˦˸ǃå ˚Ḫ̇ ǆ Ǐǃã ÷˦ ƞ̇ ǃå ˤ˯ǒ ÿáā  ˤǌǄǆƓƶǆā ˤǌƬïā ǏƼ ǊƞƓ˯ǈå ˤ˯ǒ ɄǄ˳ǆ ɆɜȺ

 Ɨ ˸ǃƓƶǃå Ɨ˲˶ǃå Ɨ˸ˢ˹ǆ ˙ɂïƓǀƙ ā ˙˻ǒƓƶ˸ǃåāWHO  Ɠǌƕ ë˦ ˸˴˸ǃå èƓɂ˦˯˴˸ǃå ˗ǒ˗˲˯ǃ
 .ç˗ǃ˦˯˸ǃå èƓƽǄ˳˸ǃå ǏƼ ç̇ ˠ˳ǃå ˙ƮƓ˹ƶǃåā íå˦˸ǃå ˥ǆ 

 :ǏǃƓ˯ǃå ˦ǋ üƓ˹ǋ Ɏ̇ Ȼ˱ Ɠ˸ǃ Ơ˲ ˶ǃå ̇˻ ƶˮ˯ǃå ÿåá̠ǀ˯Ƶå 
-  Ɠǌƙï˦ˠƤ ˗ǒ˗˲ƙ Ɇƞá ˥ǆ èƓƽǄ˳˸ǃå êƓ˯ǈå ˥ǂƓǆá ǏƼ ˥˻ǄǆƓƶǃå ǏǄƵ íƓ˸˯ƵǙå ˥ɜ˸ȻǙ

 ˔˴ḧǃå ˥Ƶ ˖˲ ǃƓƼ Ɨ˭˻ˮǃå ƗȻƓ˸ơ ˤˢǈ èƓ ƪƓƪá ǏǄƵ ˤǌƵǚ˟å āá ˤǌƙ̇ ˮƤ þ˗ƶǃ ˣǃîā
.ú˗ǌǃå ˦ǋ Ơ Ʈá ƴɂ̇ ˴ǃå 
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2.3  æîˤ˞˱ǁä ˣ˶ḥƗ ˣǐä 
ƽǄ˳˸ǃå çï˦ˠƤ ˥˸ḧƙ ˥ɜ˸ɂā ˤǌƕ Ɨˠ ˲˸ǃå Ɨ˭˻ˮǃå āá óƓ˳ƬǕå ǏǄƵ Ɠǋ̇ ˻ƛƋƙ ǏƼ èƓ
ǏǃƓ˯ǃƓḪ Ɠǌƽ ˹˶ƙ:] [6 

-  Ɨ˱ ˯ǈ ˤ˴˱ǃå ǏǄƵ Ǐư̇ ǆ ˙˻ƛƓƙ ˔ˮƪ Ɠǆ åîå ˙ˠƤ ǊǈƓȺ ɄǄ˳˸ǃå ɄƮ˦ǒ Ɨ ˸˴ǃå
 ƗǆƓƪ èåðƓƹ Ü óƓƮ̇ ǃå Ü þā˙ḧǃåÜ ˗˻ǈƓ ˴ǃå Ü ƣ ǈï˚ǃå ) Ɇ˰ǆ ƗǆƓƪ íå˦ǆ ǏǄƵ ǊƑå˦˯ơå

(Ɠǋ̇ ˻ƹ ā 
-  ĄƓ˹˟˙˴ǆ ɄǄ˳˸ǃå ɄƮ˦ǒ Ɨ˹˟˙˴ ǃ˸å çƓ ˲Ⱥ Ɏí˓ƙ ˗ƿ ˤ˴˱Ǆǃ Ɨ˹˟̇ ˴ǆ ôå̇ ǆá ˔ˮƪƓǆ åîå

 Ɇ˰ǆ èƓƽǄ˳˸ǃå Ɠǌɂ˦˯˲ƙ ÿá ˥ɜ˸Ȼ Ǐ˯ǃå Ɨ˹˟̇ ˴˸ǃå íå˦ ˸ǃå ˥ǆ ˗ǒ˗ƶǃå üƓ˹ǋā ÿƓ˴ǈǕå
 ô̇ ǆā ç˗ƶ˸ǃå ÿƓ˟̇ ˴ǃ Ɨ ˮ˴ǆ çíƓǆ Ǐǋā ßåí˦˴ǃå ïƓȺǓå èƓƽǄ˳ǆ ˥ǆ Ɨ˱ƙƓ˹ǃå èå̇ ˯˹ǃå

ýƓƽ˟Ǚå Ɨƿïð[8,7] Ɇ˻˴ƺǃåā ˃ ˢ˹˯ǃå ɆǆƓƶǆ ǏƼ Ɨǆ˗˳˯˴˸ǃå íå˦˸ǃå Ɠ˷Ȼá úƓ˱ǃå[9] 
...ƣǃå 
-  Ɠǌ˻Ƽ æ˦ƹ̇ ǆ ˙˻ƹ Ɨ ˮǈƓƞ èǚƵƓƽƙ Ɨ˱ ˯ǈ ɖƑå̇ ˲ǃå ýƓƶƬã ǏƼ Ɠǌˮˮ˴ƙ āá ýƓƶ˯ƬǙå ƗǄǌƪ

.ï˦ƽ˴ƽǃå Ɠ˷Ȼáā ǏǃāǙå ƗƵ˦˸˱˸ǃå ˙ƮƓ˹Ƶ ǏƼ Ɇ˰˸˯ƙā 
-  íå˦ǆ ƴǈƓ˶ǆ èƓ˱˯ ǆ˹ Ɇ˰ǆ ̠Ǆ˱ǃå Ɲǌƙā ûā̇ơ ǏƼ ̝ ˮ˴ƙ Ǐǋā ̠Ƶå˦ǀǃåā ôƓ˸ơǕå

å íå˦˸ǃå ˞ƶȺ Ɠ˷Ȼá Ü(ā˗˻˵ƙǙå Ü åí˦˶ǃå ) ˃ ˢ˹˯ǃå ǏƼ ̝ˮ˴ƙ Ǐ˯ǃå Ɏ̇ƤǙå ƗǃƓǂǙ
 ̞˹˸ƪǗå ƴǈƓ˶ǆ ˥ǆ çïíƓ˶ǃå Ɨ˷ ˸˲ǃå ̠˻ƪƓǂǕåā ïƓ̒ǃƓḪ ɄǈǕåā ÿ˦ƶ˻ǃå ǏƼ Ɲǌƙ

.ÿ˦ƕƓ˶ǃå ƗƵƓ˹Ʈ ɆǆƓƶǆā 
-  èƓ Ḫ̇ ǆ Ɇ˰ǆ Ɨ ƕƓ˱ǈǗåā Ɨ ʸƓ˹˸ǃå Ɨɂ˦Ǆḧǃå Ü Ɨ ˮ˶ƶǃå Ɨ ˲˶ǃå ɆǂƓ˵˸Ǆǃ Ɨ ˮ˴˸ǃå

óƓƮ̇ ǃå[10] .ˣ ˯ƪǚˮǃå èƓƽǄ˳ǆā Ɨ ɜ ˹˻Ǆḧǃå èƓƽǄ˳˸ǃå ā 
3.3 ǁä Ʉ˴Ɨ ˁ ǀƕ˫˹ˬǁä Ǎǁâ èƑƙˤǂ˶     
1.3.3 Āà ˙˶ǂǁä ɔɀ˗˝ ˣƳ çƑƻǂ˱˶ǂǁ æ̠ ƪƑ Ǆ æîˤ˴ȸ þƑ˲ǆǗä ó˗ƴ˭ǐ ˕ƽ  .

.úƑ˳˷˭ƨǗä 
2.3.3:æ̠ ƪƑ Ǆ ˗˹Ʒ ƕƾɀ˗˞ȸ  .- 
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-  Ɨǀ ʾ˗ǃå èƓ˸ ˴˱ǃå āá ç̇ ˠ˳ǃå èƓƽǄ˳˸ǃå Ɇ˸˲Ȼ Ɏ˘ǃå ßå˦ǌǃå ɆƶƽȺ ˦˱ǃå ɖɂ̇ ˟ ˥Ƶ ˣǃîā
 ǉƓ ˸ǃå Ǐǃå Ɇ˶ƙ  ˗ƿ Ǐ˯ǃå.Ɠ˷Ȼá[5] 

-  Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå Ǐǃå Ɠǌǃ˦Ʈā āá ïƓ˲ ǃå ǉƓ ǆ Ǐǃã Ƹɂ̇ ƽ˯ǃå ýǚƤ ˥ǆ ƗǄƑƓ˴ǃå èƓƽǄ˳˸ǃå
 ƗǆƓƶǃå ɏïƓ˱˸ǃå Ɨǆ˦s ǆ˹ ǏƼ èƓɁ̇˴ ǃ˯ Ɨ˲ ǈ˯ ̇ƬƓ˸ǃå Ƹɂ̇ƽ˯ǃå āå ÜïƓɣǆǙå ç̠ƵƓ˴˸Ⱥ
 ßåí˦˴ǃå ïƓȺǕå ïƓ˵˯ǈå Ɨ˱ ˯ǈ Ɠ ˮ˻ǃ ǏƼ Ɠǌ˹ǆ ǏǈƓƶǈ Ǐ˯ǃå èǚɜ˵˸ǃå ˙ˮǂá ˥ǆ Ǐǋā

˹ƿ ˥ǆ ˙˻˰ḧǃå ǏƼ èåíå˗˴ǈǙåā Ɇǀǈ èå˦ ɏïƓ˱˸ǃå èƓƽǄ˳ǆ[11] Ɠ˷Ȼáā  ˥˻ƕ ɉƓ ƙïǙå
 ̞ǃåðƓǆ Ɨ˹ɜƪ ßƓơå ç̠Ƶ ̠ƞ˦ƙ ˥ ơ˻ ǏƼ ÜƴǈƓ˶ ǃ˸åā ýðƓ˹˸ǃå èƓƽǄ˳ǆ ɎïƓ˱ǆ èå˦˹ƿ
 ɆǂƓ˵ǆ ̝ˮ˴Ȼ Ɠǆ ƗǆƓƶǃå ɎïƓ˱˸ǃƓȺ ƓǌɣɁï ʕ˯ǒ ʕǃā ßåí˦˴ǃå ïƓȺǓå þ̠˳ ˯˴ƙ ÿǙå Ǐ˯ơ

˸ǃå ïƓȺǓ ˙˻ˮḧǃå ïƓ˵˯ǈǙå ƴǆ ƗƮƓƤ Ɨ ʼ˦˱ǃåā Ɨ ˲ˠ˴ǃå ǉƓ ˸ǃå é˦Ǆƙ ˣǄƙ ɆƤåí ǉƓ
 Ɇǋ ÿǓå Ǐ˯ơ ˤǄƶǈ Ǚā ßåí˦˴ǃå ïƓȺǕå ˥Ƶ ƝƙƓ˹ǃå é˦Ǆ˯Ǆǃ Ɨư̇ Ƶ ƓǌǄƶ˱Ȼ Ɠǆ ßƓ ơǙå
ÞƗ ƞ˦ǃ˦˻ˮǃåā Ɨɂ˦˷ƶǃå íå˦˸Ǆǃ ƗƮƓƤ Ɨǆðǚǃå Ɇ˻ǃƓ˲˯ǃå ßå̇ ƞɀā ïƓȺǙå ǉƓ ǆ Ɨ ʾå̇ ǆ ˤ˯ǒ 

   - ú̇ ƶȻ Ɠǆ āå Ɨ Ǆ˶ǃå èƓƽǄ˳˸ǃå  ƗǆƓ˸ǀǃå) Ɨ ˮ˻Ǆǃå Ɨ˱ǌǄǃƓȺ-(ƗƪƓ˹ḧǃå  ˥Ƶ çïƓ ʸ Ǐǋā
Ɠƪ ýå˦ǆá å˘ǋ ǏǄƵ ç̇ ˠ ˴ǃå Ɨǃ˦ǌ˴ǃ å̇ ˢǈ .Ɠǌƶ ˹˶ƙ çíƓƵåā ƴ ˸˱˯Ǆǃ ɊǀƼ êƓ˯˲ƙ Ɨ Ƒ

 Ɨǃ˦ǌ˴Ⱥ Ɠǌ˻Ƽ ˤɜ˲˯ǃå ˥ɜ˸Ȼ Ǐ˯ǃå Ɨ Ǆ˶ǃå çï˦˶ǃå ǏƼ ǉí˦ƞ˦ǃ ˣǃîā ɄǄ˳˸ǃå ˥ǆ ÷˦ ˹ǃå
.ƗȻƓ˸˲ǃå û̇  ˟ƗơƓǈ ˥ǆ āå ̠ǃ˦˯ǃå ï̠˶ ǆ ƗơƓǈ ˥ǆ 

Ǆ˳˯ǃå èǙƓ˲ǃå á˦ƪå ǏƼ āá ǉ̇ ɂā˗ƙ çíƓƵåā ǊǄǀǈ ˥ɜ˸Ȼ èƓƽǄ˳˸ǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ ˝
Ǌ˹ǆ   èåðƓƹ Ɲ˯˹ƙ Ǚ ̟˻˲Ⱥ ÜƗƪƓ˹ǆ çïå̇ơ èƓƞïí ǏƼ û̇ ǃ˲å Ɇ˰ǆ û̇  ˟ç̠Ƶ þå̠˳ ƪ˯ƓȺ

.̞˹˸ƪǙå Ɇ˰ǆ èƓ˰˯ˮǆ Ɨɣƪå˦ƕ þí̇ǃå û̇  ˟þå̠˳ ƪ˯å āá ƗǆƓƪ 
:ǏǃƓ˯ǃå ˥ǆ ÿ˦ḧ˯ƙ ̠ƿ ƗǄ˶ǃå èƓƽǄ˳˸ǃå ǉ̆ǋ 

- .Ɨ ɜ ˹˻Ǆḧǃå èƓ Ǆ˸ƶǃå ƓȻƓǀȺ 
- .Ɨ ơǚ˶ǃå Ɨ ǌ˯˹ǆ Ɨ ǄƮ Ɨɂāíå 
- .Ɨ ơǚ˶ǃå Ɨ ǌ˯˹ǆ Ɨ ƑƓ ˸ Ḫ íå˦ǆ 
- .ǉ̇ ˻ƹā þ˦˲Ƭ Ü è˦ɂð ƗɂāƓơ Ü è˦ɂð Ü üǚƪá Üßǚ˟ ˥ǆ òï˦ǃå ƓȻƓǀȺ 
- .˃ ˢ˹˯ǃå íå˦ǆ ƴ ˹˶ƙ ɆǆƓƶǆ ƓȻƓǀȺ 
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- .Ɠǋ̇ ˻ƹā èƓƺ Ʈ Ü æƓ˵Ƥá Ü ˔˯Ḫ Ü ûåïāá ˥ǆ ñïå˗˸ǃå èƓƽǄ˳ǆ 
-  ÜýðƓ˹˸ǃå èƓƽǄ˳ǆ ƓȻƓǀȺßƓ˹ˮǃå íå˦ǆ ƓȻƓǀȺ.˙˻˰ḧǃå Ɠǋ̇ ˻ƹā Ü 
ãɜ˥˸Ȼ èƓƽǄ˳˸ǃå ǉ̆ǋ ̇ɂā̠ƙ çíƓƵå ǏƼ Ɨ˲ Ʈ˲ û̇  ˟þå̠˳ ƪ˯å ÿ  ˥ǆ ˙˻˰ḧǃå ˙Ƽ˦ǒ ÿá

.ýƓ˸ǃå 
3.3.3ƕɀïƑƸǁä çƑƙƑƴ ǆǗä . 
 ˗ǃ˦˯ƙ ̇˻ƹ çïå̇ơ èƓƞïí ǏƼ èƓƽǄ˳˸ǃå û̇ơā  èåïƓ˴ǃå þíå˦Ƶ ˥ǆ éƓƙƓƶǈǗå ǉ̆ǋ

 Ü þƓ˴ǃå ÿ˦Ɂ̇ḧǃå ̠˻ ǂ˴å ýāá Ü ̞ɂ̇ˮḧǃå ̠˻ ǂ˴ƋḪ èåðƓƹ êƓ˯ǈå ǏƼ ̝ˮ˴Ȼ Ɠ˸ǆ ƗƪƓ˹ǆ
˙˻ƺǃå ûå̇˯ơǙå Ɨ˱ ǈ˯ èåðƓƺǃå ˥ǆ Ɠǋ̇˻ƹā ÿ˦Ɂ̇ḧǃå ̠˻ ǂ˴å ǏǈƓƛ Ü ɆǆƓḪ  ǏǄƵ Ǐƽ˳Ȼ Ǚā

˥˻˴Ḫ˦ǒí ˦ǋ èƓƛƓƶ ǈǙå ǉ˘ǋ ˙ˠƤå ÿá ˗ơá [12] ƝƙƓ˹ǃå  èƓƽǄ˳˸ǃå û̇ơ ˥ǆ
 çíƓǆ ˥ǆ ƴ˹˶ ǃ˸å x ƪ˯ǚˮǃå èƓƽǄ˳ǆ Ɇ˰ǆ ï˦Ǆḧǃå Ɏ˦˯˲ƙ Ǐ˯ǃå Ɨɜ˯ƪǚˮǃåPVC  

 Ɠǋ˗ǃ˦ƙ ˗ƶȺ Ɠǌ˻ǄƵ ç̇ ˠ ˴ǃå ƗɁ˦ƶƮ ǏƼ Ɇ˰˸˯ƙ èƓƛƓƶ ǈǙå ǉ˘ǋ ƓǌǄɜ˵ƙ Ǐ˯ǃå çï˦ˠ˳ǃå ÿå
ƓǌǃƓǀ˯ǈå Ɨǃ˦ǌƪ Ɨ˱ ˯ǈ  ˗ǃ˦˯ǃå ï˗˶ǆ ˥Ƶ ç˗˻ƶɁā Ɨƶƪåā èƓơƓ˴ǆ Ǐǃã ßå˦ǌǃå Ɨˠƪå˦ƕ

ƗƮƓƤ Ɨƽ˶Ⱥ ÿƓ˴ǈǗåā ƗǆƓƵ Ɨƽ˶Ⱥ Ɨ˭˻ǃˮå ǏǄƵ ̇ǂˮá Ɠǋ̇˻ƛƋƙ ÿ˦ɜɂā   ˤƿï Ɇɜ˵ǃåā3 .
  Ɨ˹ƪ ýǚƤ þå̇ ƞ˦Ǆ˻ḧǃƓȺ ç˗ơåā Ɨ ǃå ü̇ ˲ǆ èƓƽǄ˳ǆ Ơư˦ǒ[13] 

 
ɆɜƬ3 ǏǄƤå˗ǃå ûå̇ ˯ơǙå èƓḪ̇ ˲˸Ⱥ ƗǄǆƓƶǃå ç˗ơå˦ ǃå Ɨ ǃǙå êƓ˯ǈå Ɋƪ˦˯ǆ .[13] 
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4. ƕ ˰˴ǁä îƑƙǑä 
 ç̇ ˻˰Ḫ ôå̇ ǆǕƓƼ Ü ç̇ ˠ˳ǃå èƓƽǄ˳˸ǃå Ɠǌˮˮ˴ƙ Ǐ˯ǃå Ɨ ˲˶ǃå ïƓƛǓå ˙˶ơ ˥ɜ˸Ȼ Ǚ

.Ɠǌ˸ǋá ÿƓ˟̇ ˴ǃåā Ü ˙ˮǂá ïå̇ ưǕåā 
:ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ 

-   ôå̇ ǆǙ Ǐ˴ Ƒï ˔ˮƪ ˦ǌƼ Ɠḧ˯Ƽā Ɨƪå̇ Ƭ ˙˰ǂǕå ˙ƮƓ˹ƶǃå ˥ǆ ˙ˮ˯ƶȻ Ǐƪå˗˴ǃå þā˙ḧǃå
ÿƓ˟̇ ˴ǃå[4] . 

-   ÿƓ˟̇ ƪā ýƓƽ˟Ǖå Ɨƿïð ô̇ ǆ ˔ˮ˴Ȼ èå̇ ˯˹Ǆǃ ô̇ ƶ˯ǃå ç˗ƶ˸ǃå[14]. 
-  èƓ ǒ˘ù˸ǃå Ɠǌǆå˗˳˯ƪǙ å̇ ˢǈ èƓƽǄ˳˸ǃå ˙ˠƤá ˥ǆ ˙ˮ˯ƶƙ ˛Ⱥǚ˸ǃå Ɇ˻˴ƹ ɆǆƓƶǆ èƓƽǄ˳ǆ

çï˦ùùǄɜ˸ǃå Ɨɂ˦ùù˷ƶǃå  Ǐˮùù˶ƶǃå ðƓùùǌ˱ǃå ǏùùǄƵ ˙ƛ˓ùùƙā ÿƓ˟̇ ùù˴ǃå ô̇ ùùǆ ˔ˮùù˴ƙ ÿá Ɇùù˸˯˲ɂā
Ǐ˴ƽ˹˯ǃå ðƓǌ˱ǃåā ǏǄḧǃåā ̠ˮḧǃåā Ɏ̊Ḫ̇˸ǃå 

 
 ) üĀ˕Ɯ1 çƑƻǂ˱˶ǁä ˜ƴȸ ƑǊˬˬ˲Ɨ ˕ƽ Ǎ˭ǁä óä̠ ǄǗä ˜ƴȸ ƞƮˤǐ (æ̠ ˞˱ǁä [15] 

óä̠ ǄǓä èˤǂ˶ǁä 
 Û çǘ˵ƴǁä ÞƑ˱Ɨîä Û ýƑƳ ɂʷƮ Û ý˕ǁä ˣ˹˯˲ǀà ˛ƾǆ
 Û ƕ ˲ƻ˷˭ǁä çƑ˶ɀ˘ǆǓä ɂƏƑ˟Ā üǘ˭Ƣä Û öîƑ˲˭Ǆ ˙ƻ˷Ɨ

ǂ̞˯ǁäĀ þʕ ƴ˹ǁä óä̠Ǆà 

 þƑƢ˕ǁäÛ ˓ɀ˗ˬḥǁä Ûˣ˹ƜĀ˗˭˹˷ǁä ˕˹ƨƑǀà
 Ǎ˵ǄƑ˰ǁä ˗˞˶ǁäÛçƑǆˤȿ̠ ḨĀî˕˹Ǌǁä

 îƑ ʹǁä Û 
  çƑǉʕ ˳Ɨ Û ƕƏ˗ǁä þƑ˝˗ƨ Û ˕ˬḥǁä þƑ˝˗ƨ Û ˕ǂ˯ǁä þƑ˝˗ƨ

 ƕ ʽǂƢ ơ ǆî˘ǁä 

  Û öîƑ˲˭Ǆ ˙ƻ˷Ɨ Û öä˕Ƭ Û ˑ˹ƾƗ  .ƕ ǂḥǁäĀ ƕƏ˗ǁä ɂǂƗ
ƕ̒ǆǓä åʕ˹˯ǁä þƑ̠̋ƨ ƕƏ̠ǁä þƑ̠̋ƨ Û ƕȹ̞ǂƜ úĀ̠Ɵ ɚ ˷ǁä  Û   ýˤ˹ǄìƑḥǁäɄ 

÷ƑǄ˕ǁä ƕ˯˲ǆä ɂǂƗĀ ùä̠ ˝Ǘä Ʉǂƪ Û ý˕ǁä ˗ƾƺ         òƑƬ˗ǁä 
 Ǐ˲ƻ˷˭ǁä ïƑǊ˯ǁä çƑȸä̠ ˞ƮäÛƕ ˲ƻǆĀ ƕ ˬ˴Ƴ óä̠ Ǆà ɔˬƏ˘ǁä 

 ƕ ǂḥǁäĀ ƕƏ˗ǁä ɂǂƗ ýˤ˹ǄìƑḥǁä 

 Ǐ˲ƻ˷˭ǁä ïƑǊ˯ǁä ÞƑ˳Ʒ åƑǊ˭ǁä Û ˕ǂ˯ǁä ê̠ ƾƗ ýˤ˹ǂɀ˗ˬǁä 
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5.  çƑƙʕǂ˶ǁä Ʉ˹ǂƾƗ ú̠˝ 
-  ɖ˻ư ïƓ˟ã ǏƼ Ǌƶưā ˥ɜ˸ȻǙ èƓƛ˦Ǆ˸ǃå ˞ƽƤ ÿã ˙˻ˮḧǃå í˗ƶǄǃ å̇ ˢǈ ˣǃî Ü Ɋ ˴Ɂā

 Ü Ɠǋ̇˻ƹā òï˦ǃåā ɆǆƓƶ˸ǃåā ƴǈƓ˶ ǃ˸å ˥ǆ ̇˻ˮḪ í̠ƶȺ Ɨɣ ƙ̇˸ǃå èƓƽǄ˳˸ǃå ˥ǆ Ąå̠ƞ
 ƗƮƓƤ èƓƪƓ ƪ ƴưā ˥ǆ èƓƽǄ˳˸Ǆǃ Ɲ˯˹ǆ ɆḪ ǏǄƵ ˥ḧǃā çí˗˲ǆ Ɨǀɂ̇ ˟ ƴưā ˥ɜ˸ȻǙ
 Ǐ˯ǃå û̇ ǃɣå ˞ ƶȺ Ɠ˹ǋ íï˦ǈ ú˦ƪā Ü èƓƛ˦Ǆ˸ǃå ˞ ƽ˳ǃ Ɇ˰ǆǕå û̇ ǃɣå ˥Ƶ ̟ ǃ˲åā ǊȺ

.ƓǌƵƓ ƙå ˥ɜ˸Ȼ 
1 .ýðƓ˹˸ǃå ǏƼ Ɨ ɜ ˯ƪǚˮǃå íå˦˸ǃå üǚǌ˯ƪå ˥ǆ Ɇ˻Ǆǀ˯ǃå 
2.   Ɇƿá íå˦˸Ⱥ ɆǆƓḧǃƓȺ Ɠǌǃå˗ˮ˯ƪå āå èƓƽˢ˹˸ǃå ǏƼ èƓƼƓưǙå ˞ƶȺ ˚˻Ḫ̇ ƙ ˞ ʽ˳ƙ

çï˦ˠƤ 
3 ..ç̇ ˻ƺ˶ǃå ƴǈƓ˶˸ǃåā ɆǆƓƶ˸ǃå ɆḪ ˥ǆ çï˦Ǆɜ˸ǃå Ɨɂ˦˷ƶǃå íå˦˸ǃå íƓƶ ˯ƪå 
4 .ƓƵå āá ÜƗǄɂ˦˟ Ɨ ơǚƮ ç̇ ˯Ƽ èåî Ɨ ǃ˗˻Ʈā Ɨ ɜ ˹˻ǄḪ íå˦ǆ ˙˻Ƽ˦ƙ Ɨ ǌ˯˹˸ǃå íå˦˸ǃå çí

.èƓƽǄ˳˸Ḫ ƗɂāíǙå ˥ǆ ˙˻˰ḧǃå ë̇ ˟ Ɠ˹ˮ˹˱Ȼ å˘ǋā Ǌ˹ǆ íï˦˯˴˸ǃå ˗Ǆˮǃå Ǐǃå Ɨ ơǚ˶ǃå 
5. ƗƮƓƤ èƓơƓ˴ǆ ɆƤåí Ɠǋ̇ ˻ƹā Ɨ ˮˠǃå ɆǆƓƶ˸ǃåā òï˦ǃåā ƴǈƓ˶˸ǃå ɆḪ ý̊ Ƶ   ˤ˯ǒ Ǚā

Ɨ˹ɜ˴ǃå ßƓơǕƓȺ ƗƮƓ˳ǃå ƗǆƓƶǃå ɎïƓ˱˸ǃå Ɨɜ˵Ⱥ ƓǌɣɁï 
6.  åí ÿ˦ǄǒƓ˹ǃå ñƓǂá þå̠˳ ƪ˯å ýå̠˯ˮƪã Ǌˮ Ȼ˴ Ɠ˸ǃ å̇sǈ ûï˦ǃå ˥ǆ ñƓǂƋȺ ̊ƕƓ˳˸ǃå ɆƤ

 Ɠǌ˸ǋá Ü ç̠ǒ̠Ƶ Ɨ˭ƕ˻ ɆǂƓ˵ǆ ˥ǆ ÿ˦ǄǒƓ˹ǃåƓǌƿ̇ ơ ßƓ˹ƛá å˗ƞ ƗǆƓƪ èåðƓƹ ˗ƵƓ˶ƙ  Ǌ ˮ˴ƙā
 ƓǌǈǙ ôïǙå ˥Ƶ ïƓɣǆǙå ǉƓǆ ý̊ƶḪ Ɏ̇Ƥå Ɨ˭ƕ˻ ɆǂƓ˵ǆ ǏƼ Ɨ ˹ǆð ç̇ ˯Ƽ Ǐǃå êƓ˯˲ƙ

ƗǄɂ˦˟  ɆǄ˲˯Ǆǃ å˗ƞ [16,17] 
 ˞ ʽ˳˯ǃ ƓǌƵƓƙå ̝ Ȼ˱ Ɏ̇Ƥå ý˦Ǆơ üƓ˹ǋ ˥Ƶ Ɠ˹ƛ˗˲ƙ Ɠǆ åîå é˦Ǆ˯ǃå ï˗˶ǆ ˥ǆ èƓƛ˦Ǆ˸ǃå

 Üïå̇ ˸˯ƪƓȺ ƗƼƓˢ˹ǃå Ɨˠƪå˦ƕ Ɠǋßå̇ ƞå ˥ɜ˸Ȼ ý̊ ƶǃå èƓ Ǆ˸Ƶ ÿƎƼ ç̇ ˻ƺ˶ǃå òï˦ǃåā ɆǆƓƶ˸ǃå
 ˗Ḫ˓ǈā Ü ƗǄƑƓ˴ǃå íå˦˸ǃå ƴǆ ƓǌˠǄƤ þ˗Ƶā Ɨǃā˚ƶǆ ˥ǂƓǆá ǏƼ Ɨ Ǆ˶ǃå èƓƽǄ˳˸ǃå ƴ ˸˱ƙā

ǃ˸åā ɆǆƓƶ˸ǃåā òï˦ǃå Ɠǌǆ̠˳ ˯˴ƙ Ǐ˯ǃå ɎïƓ˱˸ǃå èå˦˹ƿ Ɇ˶ Ƽ ǏǄƵ Ɠ˸Ƒåí ç̇ ˻ƺ˶ǃå ƴǈƓ˶
.ƗǆƓƶǃå ɎïƓ˱˸ǃå ˥Ƶ 
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7 Ǚ Ɠ ˮ˻ǃ ǏƼ ˗ơå Ǚ Ɨˠǀ˹ǃå ǉ˘ǋ ǏǄƵ ˖ǒ˗˲ǃå ǏƼ æƓǌƪǙå ˥ɜ˸Ȼ Ǚ ˙ɂā˗˯ǃå çíƓƵã .
 ˙ɂā˗˯ǃå çíƓƵå ) èƓƪƓ ˴ǃå ǉ˘ǋ ɖˮˠȻ ˗ơå Ǚ ˥ḧǃā èƓƽǄ˳˸ǃå ˙ɂā˗ƙ çíƓƵå Ɨ ˸ǋå ú̇ ƶȻ

: ƗǄ˰ǆǙå ˞ƶȺ ǉ˘ǋ (ýå˦ǆǙå ˙˻Ƽ˦ƙ Ǐ˹ƶƙ- 
- ˹ˮǃå íå˦ǆ èƓƽǄ˳ǆ ˥ǆ Ɨ˸˳ư èƓ ˸ǂ èƓ ˸ḧǃå ǉ˘ǋ Ü ÿƓɜǆ ɆḪ ǏƼ ƓƼå̊ ƞ Ɠǌ˻ǆï ˤ˯ǒ ßƓ

 Ɲ˯˹˸ǃå çí˦ƞ ˛ƽ˹ƕ ˗ƕ˗ƞ ˥ǆ Ɠǌƶ ˹˶ƙ çíƓƵɀā êƓ˯ǈǗå ƴǈƓ˶ǆ Ǐǃå ƓǌǄǀǈ ˥ɜ˸Ȼ Ɨǃ˦ǋƋ˸ǃå
.ýāǙå 
-  ɆǆƓƶ˸ǃå ˥ǆ ƗǆƓƶǃå Ǐ˲˶ǃå ú̇ ˶ǃå èå˦˹ƿ ǏƼ Ǐǆ̇ ƙ Ǐ˯ǃå ˗Ƶå˦ǀǃåā ôƓ˸ơǕå

ǏƼ ƗǃƓƵ Ɨ˴ ƕ˹ Ɠǌ˹ǆ çíƓƽ˯ƪǙå ˥ɜ˸Ȼ ÿ˦ƕƓ˶ǃå ƴǈƓ˶ǆ ā èå̇˯ˮ˳˸ǃåā  ˚˻ǌ˱ƙā ˃ ˢ˹ƙ
.Ǐǈ˗ƶ˸ǃå ßǚˠǄǃ Ɨ ǈ˗ƶ˸ǃå ƠˠƪǙå 

-  Ɠǋ̇ ˻ˠǀƙ çíƓƵå ˥ɜ˸Ȼ è˦ɂ̊ ǃåā èƓ ǒ˘˸ǃå ˥ǆ Ǐǆ̇ ƙ Ǐ˯ǃå ç̇ ˻ˮḧǃå èƓ ˸ḧǃå ˥ǆ çíƓƽ˯ƪǙå
.ÿ˦ƕƓ˶ǃå ƗƵƓ˹Ʈ ǏƼ ʕǋƓ˴ƙ íå˦ǆ êƓ˯ǈåā 

-  Ɠǋ̇ ɂā˗ƙ çíƓƵå ˥ɜ˸Ȼ ÜƗ˹ƪ ɆḪ ˔˯Ḫā ûåïāá ˥ǆ Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃåā ñïå˗˸ǃå èƓƽǄ˳ǆ Ɠǆå
ǆ ç˗ǒ˗ƞ èƓƵƓ˹Ʈ ǏƼ.ǉ̇ ˻ƹā ˃ ˢ˹˯ǃå ûåïāåā èǚ˱˸ǃåā ˗Ƒå̇ ˱ǃå ûåïāå Ɇ˰ 

-  ǊǄǀǈā Ɠǌƶ ˸˱ƙ ˤƛ ˥ǆā ýðƓ˹˸ǃå èåí̇ ˮǆ ǏƼ ˥ɂ̊ ˳˯ǃƓȺ þƓƶˠǃå ƓȻƓǀȺ ˥ǆ çíƓƽ˯ƪǙå
.˥ƞåā˗ǃå ˙ƑƓˢ˲ǃ ßå˘ƺḪ Ɠǌ˹ǆ çíƓƽ˯ƪǚǃ 

-  ç̇ ˻ˮḪ èƓ ˸Ḫ (ç̇ ˠǀǆ ) Ɨ ʿǈ ˗ɂ̇ ˮƙ ǉƓ ǆ çï˦Ʈ ǏƼ ˙˲ ǃå ǏƼ ßƓɁ̇ ǌḧǃå èƓˠ˲ǆ Ǐǆ̇ ƙ
ǌ˹ǆ çíƓƽ˯ƪǙå ˥ɜ˸Ȼ Üå˗ƞ .Ɨ ʿǈ ǉƓ ǆ Ǐǃã êƓ˯˲ƙ Ǐ˯ǃå èƓƵƓ˹˶ǃå ˞ƶȺ Ǐǃã ƓǌǄɂ˦˲ƙā Ɠ 

6. éƑ˭˷˭ƨǗä 
 ˞ƶȺ ÿǗ é˦Ǆ˯ǃå ǏƼ ɆǂƓ˵ǆ í˦ƞā þ˗Ƶ Ǐ˹ƶȻǙ å˘ǋ Ɨ˸˳ư ƴǈƓ˶ǆ í˦ƞā þ˗Ƶ ÿã
 ƗƑ̇ǆ ̇ƹ˻ ÿ˦ḧƙ íƓḧƙ Ǐ˯ǃå Ɨ˹ɜ˴ǃå ßƓơǕå ɆƤåí ç̇˵˯˹˸ǃå òï˦ǃåā ç̇˻ƺ˶ ǃå Ɨɣ ǈ˵Ǖå

 èƓ˸ɜȺ éƓƙ˦Ǆǆ êƓ˯ǈǗ ĄƓ˸ǌǆ Ɠˮƪ ÿ˦ḧƙ ̠ƿ Ɠ˭˻ƕ Ɨ˲˶ǃåā Ɨ˭˻ˮǃå ǏǄƵ ˙ƛ˓ƙ Ɨ˸˳ư
.ƗǆƓƶǃå 
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 þ˦˸ ǃ˴å ǉ̆ǋ ǏǄƵ ç̇ɣ Ǆ˴ǃ å̠ƞ ĄƓɂïā̇ư ̝Ǆɣǆ ƠƮá Ɨɣ ǈ˵Ǚå ǉ̆ǌǃ Ɨ˭ƕ˻ ƗȺƓƿï í˦ƞā ÿå
 ü̇ ˲˯ɂā ˖ƕƓƙ ˙˻ƹ Ɠǌ˹ǆ ˞ƶ ǃå ÿåā ÜƗƮƓƤ Ɨ˭˻ˮǃå ǏǄƵ Ɠǋ̇ ˻ƛƋƙ Ɏ˗ǆ Ɨ ʾå̇ ǆā
 û̇  ˟ɖ˻ˮ ƙɣā Ɨɣ ǈ˵Ǖå xǄƙ Ɨʾå̇˸ǃ ƗǆïƓƮ ˥ ǈ˻å˦ƿā èƓƪƓƪ ƴưā ÿã .ïå̇˸ƪ˯ƓȺ

Ɠƶ˸ǃå Ü éƓƙ˦Ǆ˸ǃå ǏǄƵ ç̇ɣ ǃ˴å ǏƼ Ɠ˸ǌǆ ĄƓˮƪ ÿ˦ɜȻ ú˦ƪ Ɨ˰ǒ̠ơ èƓ˹ǀƙ þå̠˳ ƪ˯åā Ɨ˱ǃ
 ǏƼ ʕǋƓ˴Ȼ ú˦ƪ Ɨ˰ǒ̠ơ èƓ˹ǀƙ þå̠˳ ƪ˯åā Ɨ˱ǃƓƶ˸ǃå û̇  ˟ɖ˻ˮ ƙɣ Ąå̠ƞ ʕǌ˸ǃå ˥ǆ ĄƓ˷Ȼå

                                            .Ɨ ƑƓ˴ǃå ýå˦ǆǕå ˥ǆ ˙˻˰ḧǃå ˙˻Ƽ˦ƙā Ɨ˭˻ˮǃå ǏǄƵ ɋƓƽ˲ǃå 
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˛˱ǂ˶ǁä 

 ƴˠǀǆ ǏǄƵ ƴƑƓǆ ÿƓɂ̇ ƞ ˙˻ƛƋƙ Ɨƪåïí ƗǈïƓǀǆ Ɨƿï˦ǃå ǉ˘ǋ ǑƼ ˤƙNACA 4412   ǑƑƓ˹ƛ
 ̨Ḫïā̠˻ǃ˦˴ǃå ƝǆƓǈ̇ƕ ˥˻ƕ ɏí̠ƶǃå Ɇ˻Ǆ˲˯ǃåā ƗƕƓ˴˲ ǃå û̇ ǃɣå þå̠˳ ƪ˯ƋȺ ƶ̠ǃå

solidworks flow simulation  ƴƑå˦˸ǃå Ɠɜ ǆƓ˹ǒí ƝǆƓǈ̇ ƕ Ɠǌ˻Ƽ þ˗˳˯ƪá ƗǀȺƓƪ Ɨƪåïíā
 Ɨ ƕƓ˴˲ǃåCFD  ƴˠǀǆ ǏǄƵ ƴƑƓ˸ǃå ÿƓɂ̇ ƪ ƗḪ̇ ˲Ⱥ ˓ˮ˹˯Ǆǃ  ƗƽǄ˯˳ǆ þ˦˱ǋ ƓȻåāð ˗˹Ƶ ˣǃîā

 ̇˱ ǃåā ƴƼ̇ǃå Ɏ˦ƿ ˥ǆ Ü ƗɜǆƓ˹ǒ̠ǃå Ɏ˦ǀǄǃ ǑɜǆƓ˹ǒíā̇ǒǙå ßåíǙå èǚǆƓƶǆ æƓ˴ơā Ơ˹ ǃ˱å
ƝƑƓ˯˹ǃå è̇ ǌˡá ˖˻ơ .Ơ ˹˱ǃå ǏǄƵ Ɋƺ˷ǃå çßƓƽḪ ˙˻ƛƋƙā  Ɲǆå̇ ˮǃå ˥˻ƕ ƓɁïƓǀǆ ƓǀƼå˦ƙ

 ˤ ˸˶˯ǃå ƝǆƓǈ̇ ƕ Ɇ˻Ǆ˲˯ƕ ýǙ˗˯ƪǙå ˥ɜ˸˸ǃå ˥ǆ Ǌǈå ˖˻ơÜ Ɇ˻Ǆ˲˯ǃå ǑƼ Ɠǋ̇ Ḫî ɄǃƓ˴ǃå
 ˕ƿ˦ǃåā ˗ǌ˱ǃå ˙Ƽ˦ƙ ÿå ˥ɜ˸˸ǃå ˥ǆ Ǒ˯ǃåā Ơ ˹˱ǃå ǏǄƵ ƴƑƓ˸ǃå ƗḪ̇ ˲Ⱥ ˓ˮ˹˯ǃ ˛Ḫïā˗˻ǃ˦ƪ

. èƓ˲ ˹˱ǃå ˥ǆ ÷å˦ǈå ç˗Ƶ ǏǄƵ ƗǄƛƓ˸ǆ Ɨƪåï˗ǃ ëƓɂ̇ ǃå ɖƽǈ ßƓ˹ƕ ˃ ǃƓḧƙā 
 

Abstract:  

In this paper, a study of the effect of fluid flow on a two-

dimensional NACA 4412 segment using computational methods 

mailto:mohamed.altaher@tpc.ly
mailto:alaeddin.ejledi@tpc.com
mailto:musbah.alhedery@gmail.com
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and numerical analysis was compared between a solidworks flow 

simulation program and a previous study in which a CFD program 

was used at different angles of attack to predict the movement of 

fluid flow on the airfoil section. And calculate the parameters of 

the aerodynamic performance of the dynamic forces, such as the 

lifting and drag forces and the effect of pressure coefficient on the 

airfoils. The results showed a close agreement between the 

aforementioned programs in the analysis, as it is possible to 

deduction by analyzing the Solidworks design program to predict 

fluid movement on the airfoil, which could save the effort, time 

and costs of building a wind tunnel for a similar study on several 

types of airfoils. 

 :ƕ ǂ˹ǁ˕ǁä çƑ˶ǂḥǁä ÜƴƑƓǆ ÿƓɂ̇ ƞNACA 4412Ü˛Ḫïā˗˻ǃ˦˴ǃå ƝǆƓǈ̇ ƕ ÜƠ ˹˱ǃå Ü  ƝǆƓǈ̇ ƕ
 Ɨ ƕƓ˴˲ǃå ƴƑå˦˸ǃå Ɠɜ ǆƓ˹ǒíCFD 

:ƕǄ˕ƾ˶ǁä 
˥ǆ ˥ɜ˸Ȼ Ǒ˯ǃå Ɨ ɜ ǈƓɜ ˸ǃå èƓ˶˶˳˯ǃå ˥ǆ ƴƑå˦˸ǃå Ɠɜ ǈƓɜ ǆ ˝˶˳ƙ ˙ˮ˯ƶȻ  ƓǌǃǚƤ

 ƗƵ̇ ˴ǃåā ƗƼƓ˰ḧǃåā çïå̇ ˲ǃå Ɨƞïíā Ɋƺ˷ǃå Ɇ˰ǆ ƴƑå˦˸ǃƓȺ ƗƮƓ˳ǃå Ɨ ƑƓɂ̊ ˻ƽǃå óå˦˳ǃå Ɨƪåïí
 ʕ˴ƞ ý˦ơ ƴƑƓ˸ǃå ɖƼ̠ƙ ˥ǆ Ɨ˱ƙƓ˹ǃå Ɏ˦ ǃ˶å Ɨƪåïí Ɠ˷Ȼå Ǌ˹ɜ˸ɂā ɖƼ̠˯ǃå ý̠ƶǆā Ɨƞā̊Ǆǃåā

 ǑƼ ƗǀȺƓ˴ǃå éƓ˲ȺǙåā èƓƪåï˗ǃå ÜƓǆƗ ɜ ǆƓ˹ǒ˗ǃå  èǙíƓƶ˸ǃå ǏǄƵ è˗˸˯Ƶå Ɨ Ƒå˦ǌǃå
 ɆǆƓƶǆ ˚˻ǌ˱ƙā ûƓƽǈǙå ßƓ˹ƕ ˖˻ơ ˥ǆ ƗƽǄɜ˸ǃå Ɨ Ǆǀ˲ǃå èƓƪåï˗ǃåā ç˗ǀƶ˸ǃå Ɨ ưƓɂ̇ ǃå
 Ɠǌ˹ɜ˸Ȼ Ɨ ƕƓ˴ơ èƓǀ ˮˠƙ Ɨǀơǚǃå ýƓ ƞǙå ǑƼ è̇ ǌˡā Ü óå˦˳ǃå ǉ˘ǋ Ɨƪåï˗ǃ Ɨ˸˳ư

 Ɠɜ ǆƓ˹ǒ˗Ǆǃ  ç˗ǀƶ˸ǃå ɆƑƓ˴˸ǃå Ɇ˲ǃ èƓ ǆðå˦Ƥ þå˗˳˯ƪƓȺ Ɨ Ƒå˦ǌǃå Ɨ ɜ ǆƓ˹ǒ˗ǃå Ɇ˻Ǆ˲ƙ Ɨ Ƒå˦ǌǃå
 Ɠǌ˯ƿā ǑƼ ˕˻˸ƪācomputational fluid dynamic  CFD  ǉ˘ǋ íƓ˸˯Ƶå ˤƙ ˖˻ơÜ

 çƓǂƓ˲˸ǃ Ɠǌ˯ƿíā Ɠǌ˯Ƶ̇˴ ǃ xǃîā ƗưƓɂ̇ǃå èǙíƓƶ˸ǃå þå̠˳ ƪ˯å ˥Ƶ ƗǄǒ̠ƕ û̇ Ḫɣ èƓǀˮɣ ǃ˯å
. ƗƽǄ˯˳ǆ Ơˠƪå ǏǄƵ ƴƑå˦˸ǃå ƗḪ̇ ơ Ɇ˻Ǆ˲ƙā 

  þƓƵ ǑƼ ƗȻå˗ƕ1970  ˕ǆ˗˳˯ƪåCFD   Ɇ˻Ǆ˲˯ǃ Ɨƿǚ˸Ƶ èƓ ƪƓơ Ɨˠƪå˦ƕ
˳ǃå ˝ƑƓ˶Ɠɜ ǆƓ˹ǒ˗ǃå  ǏǄƵ ßå˦ ǌǃå èƓ˭ɂ̊ ˱ǃ Ɨ ˮ˴˹ǃå ƗḪ̇ ˲ǃå ü˦Ǆƪ Ɨƪåï˗ƕ ˣǃîā Ɨ Ƒå˦ǌǃå
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 Ǌǈå ˗ƞā ˖˻ơ Ü Ɨ ư̇ ƶǃå Ɠǌƶ˟Ɠǀǆ þå˗˳˯ƪƓȺ èƓ˹˻Ɂï˦˯ǃå ˜ɂïā  èå̇ ƑƓˠǃå Ɨ˲˹ƞå
ýā˓˴˸ǃå  Ɠǌǈðå˦ƙā ç̇ƑƓɣǃå ɖ˻Ǆ˲ƙ ǏǄƵ ɌƼƓ˲ƙ Ɠǋïā̠ƕ Ǒ˯ǃåā ̝˲˴ǃåā ƴƼ̇ǃå Ɏ˦ƿ êƓ˯ǈå ǏǄƵ

ǃåā ÷ǚƿǙå ßƓ˹ƛå Ɠǋïå̇ ǀ˯ƪåā.ɉ˦ˮǌ[2]. 
 ç̇ ƑƓˠǄǃ ç̇ ɜ ˸ǃå èƓơƓ˱˹ǃå ǉ˘ǋ Ɏ˗ơå ˕ǈƓǂHimat NACA   è̇ ǌˡå ˖˻ơ Ɨ ˮɂ̇ ˱˯ǃå
 þå˗˳˯ƪƓȺ êî˦˸˹ǃå ïƓ ˯Ƥåā ˤ ˸˶ƙ çíƓƵå ƝƑƓ˯ǈCFD   ç̇ ˻ˮḪ Ɨ ˴˹ƕ ïƓ ˯ƤǙå ƗƽǄḧƙ Ɇ˻Ǆǀ˯ƕ

. ëƓɂ̇ ǃå ɖƽǈ þå˗˳˯ƪƓȺ ˕ɂ̇ ƞå Ǒ˯ǃå ǏǃāǙå ƗɁ̇ ˱˯ǃå Ɇ˵Ƽ ˗ƶȺ 
Ƶ˹ èƓ˲˹˱ǃå û˦Ƽ ǑǃƓǀ˯ǈǙå ɖƼ̠˯ǃå Ɲ˯˹ǒ ˙ǋå˦ˢǃå ˥ǆ ˙˻˰ḧǃå Ǐǃã Ɨ ǃƓƶǃå þ˦˱ǌǃå ƓȻåāð ˗

 ǉ˘ǋ ǏǄƵ ˔Ǆƺ˯Ǆǃ Ɨ ǃƓƵ ƗƿƓ˟ çïƓ˴Ƥ Ǐǃå ɏí˓ǒ Ɠ˸ǆ Ü Ɇ˶ƽǃå ɖ˟Ɠ˹ǆ Ɇ˰ǆ ç̇ ǀ˯˴˸ǃå ˙˻ƹ
 ˔Ǆƺ˯ǃå  ˥ɜ˸Ȼ ˙ǋå˦ˢǃå ǉ˘ǋ ɆḪāÜ ˔˲˴ǃå çíƓɂðā ƴƼ̇ ǃå ÿå˗ǀƼ ǏǄƵ Ɠ Ǆƪ ˙ƛ˓ƙā ç̇ ǋƓˢǃå

 þå˗˳˯ƪƓȺ Ɋƽ˵ǃå  ɖɂ̇ ˟ ˥Ƶ ƗȻíā˗˲ǃå Ɨǀ ˠǃå Ɇ˶Ƽ ˙˻ƤƋ˯ƕ Ɠǌ˻ǄƵ Ɇ˻Ǆ˲ƙCFD  ǏǄƵ
 Ơ ˹ƞNACA 4412  ßåíǙå çíƓɂð Ǐǃã Ơ ˲˶ǃå Ɋƽ˵ǃå ƴư˦ǆ ßƓǀ˯ǈå ɏí˓ɂāÜ

)Ǒǃå˦˲Ⱥ ˔˲˴ǃå Ǐǃã ƴƼ̇ ǃå Ɨ ˴ǈ ˗ɂ̊ ƙā ǑƑå˦ǌǃå Ǒɜ ǆƓ˹ǒ˗ǃå2.24 ˥ǆ ˣǃ˘ƕ ƗǈïƓǀǆ ç̇ ǆ (
.ɊƽƬ ÿāí[3]. 
  ëƓ˹˱ǃ Ɨ ǆƓǆǙå ƗƼƓ˲ǃå ǑƼ ßƓ˹˲ǈå Ɲǆí ˗˹ƵNACA 4412   Ɨ˸ ʿ˯˴ǆ Ɨǆ˗ǀǆ ƴǆ

å̇ ˟ ƴǆ Ǒˮ˵Ƥ êî˦˸˹ǃ Ơ ˹˱ǃ Ɨ˸ ʿ˯˴ǆ Ɨ ʽǄƤ ƗƼƓơā Ɨ ˹˲˹ǆ Ɨ ǆƓǆå ƗƼƓ˲Ⱥ ˙Ƥå ð
NACA 4412 ) ƗƵ̇˴ Ⱥ ßå˦ǋ ɊǄ˴ƙā Ơɣ ǃ˴å ƗơƓ˴ǆā ý˦ ǃɣå ɏāƓ˴˯ǆ85.35  ǑƼ ˤḪ

 ˗ƶȺ ˗ƞā Ü ëƓ˹˱ǃå êîƓ˸˹ǃ Ɨɂ˦Ǆƶǃåā Ɨ Ǆƽ˴ǃå ƠˠƪǙå ˥ǆ ƗƽǄ˯˳ǆ þ˦˱ǋ ƓȻåāð ˗˹Ƶ (ƗƵƓ˴ǃå
ƓǆǙå ƗƼƓ˲ǃå āî Ǒ˹˲˹˸ǃå Ơ ˹˱ǃå ɆɜƬ Ɏ˘ǃ ÿå èƓǈƓ ˮǃå Ɇ˻Ǆ˲ƙ ɆǆƓƶǆā ƴƼï ɆǆƓƶǆ Ɨ ǆ

 ˔˲ƪǏǈíå  Ǒ˹˲˹˸ǃå Ɨ ǆƓǆǙå ƗƼƓ˲ǃå Ɋˠ˳ǆ ÿƓƼ ǑǃƓ˯ǃƓɁā Ɇ˻ˠ˯˴˸ǃå Ơ ˹˱ǃå Ɋˠ˳ǆ ˥ǆ
Ɇ˻ˠ˯˴˸ǃå Ɇɜ˵ǃå ˥ǆ ǏǄƵå ˔˲˴ǃå Ǐǃå ƴƼ̇ ǃå Ɨ ˴ǈ[4]. 

 íƓƶȺǙå Ǒƛǚƛ Ǒɜ ǈƓɜ ǆ ˤ ˸˶ƙ ƝǆƓǈ̇ ƕ ˦ǋ ˛Ḫïāā˗˻ǃ˦ƪ Ǒɜ ǈƓɜ ˸ǃå ˤ ˸˶˯ǃå ƝǆƓǈ̇ ƕ
ǑƼ ˛˸˯˴ ƪ ˦ƪåí ƗḪ̇ Ƭ Ɇˮƿ ˥ǆ ǉ̇ ɂ˦ˠƙ ˤƙ  ˙˰ǂå Ɠ ǃƓơ ƝǆƓǈ̇ ˮǃå å˘ǋ þ˗˳˯˴Ȼ Ü Ɠ˴ǈ̇ Ƽ

 ˥ǆ1.3  ˥ǆ ̇ǂ˰å ǑƼ ʕ˸˶ǆā ñ̠ ǌ˹ǆ ÿ˦Ǆ˻ǆ130000  ÿå Ɠ˸Ḫā ˤǃƓƶǃå ý˦ơ ƗḪ̇ Ƭ
 ƝǆƓǈ̇ ƕ è˗˸˯Ƶå Ɨ ǈƓ˸ǃå èƓƶǆƓƞ éǚƛ soildworks  Ǌǈå Ɠ˸Ḫā Ü Ɠǌ˯ˮǄˠǃ Ǒƪåïí ï˙ǀ˸Ḫ
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ǆ Ɨ ˰˲ ǃå èǙƓḪ˦ǃåā Ɨ ˸ǃƓƶǃå èƓḪ̇ ˵ǃå ˥ǆ ˙˻˰Ḫ ǑƼ ˗˸˯ƶǆ ˤ ˸˶ƙ ƝǆƓǈ̇ ƕ ˙ˮ˯ƶȻ Ɇ˰
 ßƓ˵ǈå Ǒǋ ƝǆƓǈ̇ ˮǄǃ Ɨ ƪƓƪǙå þƓǌ˸ǃå ˥ǆāÜ (ƓƪƓǈ Ɨ ɜɂ̇ ǆǙå ßƓ˷ƽǃå éƓ˲ȺǙå ƗǃƓḪā)

  ýå þå˗˳˯ƪåÜ ë˦ ˠ˴ǃå Ɇ˻ɜ˵ƙ ÜíƓƶȺǙå Ɨ ƛǚƛ þƓ˴ƞåSurface  èåïƓ ˴ǃå ɆǂƓ ˀ ßƓ˹ˮǃ
 ßƓ˵ǈå ā Ǒƶ ˸˱˯ǃå ˤ˴ǃåÜ ˔ǃå˦ǀǃå ˤ ˸˶ƙÜ ɆǂƓ ǌǃå ßƓ˹ƕÜ ƠƑƓƽ˶ǃå Ɇ˻ɜ˵ƙÜ èå̇ ƑƓˠǃåā

 ˥ǆāÜ Ɨ ƪ˗˹ǌǃå ɊƿƓ˴˸ǃå èƓǀƼ˗˯ǃå çƓǂƓ˲ǆā Ɨƞ˘˸ǈ ā çƓǂƓ˲˸ǃå ā Ɨƞ˘˸˹ǃå Ɨǆ˗ǀ˯˸ǃå þƓǌ˸ǃå
 Ɏ̇ƤǙå Ɨǆ̠ǀ˯˸ǃå Ɨƪ̠ǌ˹ǃå þƓǌ˸ǃå ˥ǆ Ɠǋ̇˻ƹā ˃ ǃƓḧƙ æƓ˴ơ ā[5]. 

 ˛Ḫïā ˗˻ǃ˦ƪ ƝǆƓǈ̇ ƕ þå˗˳˯ƪƓȺ Ɨƪåï˗ǃå ǉ˘ǋ ƝƑƓ˯ǈ ƗǈïƓǀǆ ˤƙ Ɨƿï˦ǃå ǉ˘ǋ ǑƼ
)Solidworks flow simulation ƗǀȺƓƪ Ɨƪåï˗ƕ ([1]  Ɇ˻Ǆ˲ƙ Ɠǌ˻Ƽ þ˗˳˯ƪåCFD 

 Ơ ˹ƞ ý˦ơ ƴƑƓǆ óå˦Ƥ ǏǄƵ þ˦˱ǌǃå Ɠɂāåð ˙˻ƛƋƙ ƗƼ̇ ƶ˸ǃNACA 4412  ɆǆƓƶǆ íƓ˱Ȼåā
 ƝǆƓǈ̇ ƕ þå˗˳˯ƪƓȺ  Ɋƺ˷ǃå ɆǆƓƶǆā ƴƼ̇ ǃåā ˔˲˴ǃåsolidworks simulation  . 

 
ɍì˕ƴǁä Ʉ˹ǂ˰˭ǁäĀ ƕɀ˗ˠ˷ǁä 

 ) ƴƼ̇ ǃå ɆǆƓƶǆCL (Lift coefficient   ˥ǆ ƝƙƓ˹ǃå ƴƼ̇ǃå Ɏ˦ƿ ǏǄƵ ̠˸ ƶ˯Ȼ ˦ǋā
ɖƼ˗ƙā ÜƠ ˹˱ǃå : ƗơƓ˴˸ǃåā Ơ ˹˱ǃå ý˦ơ ƴƑƓ˸ǃå 

ὅ
ὒ

”ὠὃ
ȣȣȣȣȣȢρ 

 ˔˲˴ǃå ɆǆƓƶǆDrag Coefficient  : 
ὅ

Ὀ

”ὠὃ
ȣȣȣȣȢς 

 
 Ɋƺ˷ǃå ɆǆƓƶǆPressure Coefficient : 

 ç̇ ˻ƺ˶ǃå èƓƵ̇ ˴ǃå èåî Ɨ ˟Ɠƺ˷ǈǙåā Ɨ ˟Ɠƺ˷ǈǙå ˙˻ƹ ƴƑå˦˸ǃå ÿƓɂ̇ ƪ Ɨƪåï˗ǃ çåíå ˦ǋā
 ˥ǆ ƗȺƓ˴ơ ˥ɜ˸Ȼ ɏ˘ǃåā ßå˦ǌǃå Ɇ˰ǆ:Ɨ ǃƓ˯ǃå Ɨƿǚƶǃå 

ὅὴ
ὖ ὖ

”ὺ
ȣȣȣȣȣσ 
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ƕȹìĀ˕˰ǁä ɇĀ˗˳ǁä  
 Ơ ˹˱ǃå ïƓ ˯Ƥå ˤƙNASA 4412  Ǒɜɂ̇ǆǙå Ǒ˹˟ ǃ˦å ɏïƓ˵˯ƪǙå ̨ Ǆ˱˸ǃå ǉï˦˟  ɏ̆ǃåā

 üïā˗˻ǃ˦˴ǃå ƝǆƓǈ̇ ƕ ǑƼ Ɇ˻Ǆ˲˯ǃå ǑƼ Ǌǆå˗˳˯ƪǙ Ɨƿï˦ǃå ǉ˘ǋ ǑƼ ƗǈïƓǀ˸ǃå Ɨƪåïí ǑƼ ÿå̇ ˻ˠǄǃ
)Soildworks Flow Simulation Ơư˦ǆ ˦ǋ Ɠ˸ǂ.() ˤƿï Ɇɜ˵ǃƓȺ1( 
 

 
 

NACA 4412 airfoil Max thickness 12% at 30% chord. 
Max camber 4% at 40% chord 

 .ˤƿï Ɇɜ˵ǃå1 Ơ ˹˱ǃå èƓƽƮå˦ǆ Ơư˦ǒ .NASA 4412  

:ƲƏƑ˶ǁä çä̠ ˹Ƹ˭ǄĀ òäʕ Ƣ 
ƗǀȺƓƪ Ɨ ˸ǄƵ Ɨƪåïí èå̇ ˻ƺ˯ǆā èƓƽƮå˦ǆ ˛ƽ˹ƕ èå̇ ˻ƺ˯˸ǃå ǉ˘ǋ ïƓ ˯Ƥå ˤƙ ˖˻ơ[1]  ǏǄƵ

. ˞ƶ ǃå Ɠǌ˷ƶȺ ƴǆ ƝƑƓ˯˹ǃå ƗǈïƓǀ˸ǃ ˣǃîā Ơ ˹˱ǃå ˛ƽǈ 
) üĀ˕Ɯ1ƕƨäî˕ǁä Ǐƺ ý˕˱˭˲˶ǁä ƲƏƑ˶ǁä çƑƻƬäˤǄ ƞƮˤǐ ( 

101325 pa pressure 
31.255 kg/m Density 

o288.16 K Temperature 
50 m/s Velocity 
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ƛƏƑ˭˷ǁä ƕ˳ƽƑ˷Ǆ: 
1- ) ýˤ˯Ǌǁä ƕɀĀä̆ ǁ ɈƸ˵ǁä ɄǄƑƴǄ00:( 

) Ɇɜ˵ǃå ˥ǆ Ɍơǚǈ2 íåí̊ƙā ǉǚƵå ̋ ƿƓ˹ƙ ǑƼ ÿ˦ḧƙ Ɠ˸˹ƕ˻ Ơ˹ ǃ˱å Ɨǆ̠ǀǆ ̠˹Ƶ íåí̊ƙ ÿå (
 Ơ ˹˱ǃå ƴƼ̇ ǃ Ɠǌ˹ǆ íƓƽ˯˴ ǃ ƴƼï ç˦ ƿ Ơ ˯ǒ Ɠ˸ǆ ǊǄƽƪåǏǄƵǖǃ  ÿå˦ǃǕå ǑƼ úǚ˯ƤǙå ǑƙƋɂā Ü

)˥˻ƙï˦˶ǃå ˥˻ƕ2-3.Ɲǆå̇ ˮǃå ǑƼ ÿå˦ǃǙå úǚ˯ƤƓȺ ( 

 
.ɆɜƬ2) Ɨɂāå̊ ǃå ˗˹Ƶ Ɋƺ˷ǃå ɆǆƓƶǆ .0 ˛Ḫïā˗˻ǃ˦˴ǃå  Ɇ˻Ǆ˲˯ǃ (Solidworks   

 
.ɆɜƬ3) Ɨɂāå̊ ǃå ˗˹Ƶ Ɋƺ˷ǃå ɆǆƓƶǆ .0 Ɇ˻Ǆ˲˯ǃ (CFD 
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2- ) ýˤ˯Ǌǁä ƕɀĀä̆ ǁ ɈƸ˵ǁä ɄǄƑƴǄ03:( 
) Ɇɜ˵ǃå ǑƼ Ɍơǚǈ4 Ɨɂāå̊ ǃå ˣǄƙ ǏǄƵ Ɋƺ˷ǃå ɆǆƓƶǆ íåð þ˦˱ǌǃå Ɨɂāåð èíåð Ɠ˸ǄḪ Ǌǈå (

ǂå ƴƼï ç˦ ƿ Ơ ˯ǒ Ɠ˸ǆ ǉǚƵå Ɇǀɂā Ơ ˹˱ǃå Ɇƽƪå Ɋƺ˷ǃå Ɠ˷Ȼå íåí̊ ɂā Ɨɂāå̊ ǃå ˥ǆ ˙ˮ
.ƗǀȺƓ˴ǃå 

 
.ɆɜƬ4- ) Ɨɂāå̊ ǃå ˗˹Ƶ Ɋƺ˷ǃå ɆǆƓƶǆ .á3 ˛Ḫïā˗˻ǃ˦ƪ Ɇ˻Ǆ˲˯ǃ (Solidworks  

 
.ɆɜƬ4- ) Ɨɂāå̊ ǃå ˗˹Ƶ Ɋƺ˷ǃå ɆǆƓƶǆ .æ3 Ɇ˻Ǆ˲˯ǃ (CFD 
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3- ) ýˤ˯Ǌǁä ƕɀĀä̆ ǁ ɈƸ˵ǁä ɄǄƑƴǄ06:( 
) Ɇɜ˵ǃå ǑƼ Ɠ˹ǋ Ɍơǚǈ5 ˣǄƙ ǏǄƵ ˙ˮǂå çíƓɂð Ǌ˹Ƶ Ɲ˯˹ǒ þ˦˱ǌǃå Ɨɂāåð íƓȻíðƓȺ Ǌǈå ˖˻ơ (

 Ɠǀ˟ā Ü ɏ˦ ǃ˱å Ɋƺ˷ǃå Ɠɂ̇ǀƙ ɏāƓ˴Ȼ Ơ˹ ǃ˱å ǏǄƵå Ɋƺ˷Ǆǃ ̇ˮǂå ôƓƽ˳ǈåā Ɨɂāå̊ǃå
 Ɋƺư ǏǄƵǙå Ɨǀˠ˹˸ǃå Ǐǃå Ɠˠƺư ɆƿǙå Ɨǀˠ˹˸ǃå ˥ǆ ü̇ ˲˯ǒ ˤ˴˱ǃå ÿƓƼ Ǒǃ˦ǈ̇ ƕ Ɨɂ̇ ˢ˹ǃ

ǃå ç˦ ƿ ǑƼ ˙ˮǂå çíƓɂð Ơ ˯ǒ Ɠ˸ǆ Ü Ơ ˹˱ǃå Ɇƽƪå Ɋƺ˷ǃå ɆǆƓƶǆ ÷Ɠƽƙïå ˥Ƶ Ɨ˱ƙƓ˹ǃå ƴƼ̇
 ɏí˗ƶǃå Ɇ˻Ǆ˲˯ǃå ƝǆƓǈ̇ ƕ Ɨˠƪå˦ƕ Ɇ˻Ǆ˲˯ǃå ƝƑƓ˯˹ƕ ƝƑƓ˯˹ǃå ǉ˘ǋ ƗǈïƓǀ˸ɁāCFD  ǑƼ Ɠ˸Ḫ

) ýƓɜƬǙå2-4-6 ā ˛Ḫïā ˗˻ǃ˦˴ǃå Ɇ˻Ǆ˲ƙ ˥˻ƕ ƝƑƓ˯˹ǃå ǑƼ ˙˻ˮḪ ɖƕƓˠƙ ˗ƞ˦ǒ Ǌǈå ˗ƞā (
CFD  . 

 
) ɆɜƬ5) Ɨɂāå̊ ǃå ˗˹Ƶ Ɋƺ˷ǃå ɆǆƓƶǆ (6 ˛Ḫïā˗˻ǃ˦˴ǃå Ɇ˻Ǆ˲˯ǃ (Solidworks 

 
) ɆɜƬ6) Ɨɂāå̊ ǃå ˗˹Ƶ Ɋƺ˷ǃå ɆǆƓƶǆ (6 Ɇ˻Ǆ˲˯ǃ (CFD 
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:ƕ˶ƗƑ˱ǁä 
 ˛ƽ˹ƕ þƓ ʿǃå ˥ǆ ǑǄ˻Ǆ˲˯ǃå ˛Ḫïā ˗˻ǃ˦˴ǃå ƝǆƓǈ̇ ƕ çï˗ƿ ˥ǆ Ɠǋ̇ Ḫî ɄǃƓ˴ǃå ƝƑƓ˯˹ǃå è̇ ǌˡå

 ɏí˗ƶǃå Ɇ˻Ǆ˲˯ǃå ƝǆƓǈ̇ ƕ ǊȺ þ˦ǀȻ ɏ˘ǃå Ɇ˻Ǆ˲˯ǃåCFD   Ǌǈå Ɲ˯˹˯˴ǈ ɖǄˠ˹˸ǃå å˘ǋ ˥ǆā
 ˣǃîā Ɨ Ƒå˦ǌǃå Ɠɜ ǆƓ˹ǒ˗ǃå ɆƑƓ˴ǆ Ɇ˻Ǆ˲˯ǃ ǑǄ˻Ǆ˲˯ǃå ˛Ḫïā ˗˻ǃ˦˴ǃå ƝǆƓǈ̇ ƕ þå˗˳˯ƪå ÿƓɜǆǗƓȺ
 ƝƑƓ˯ǈ ɖ˻ǀ˲ƙā ƝǆƓǈ̇ ˮǃå Ɨǌƞåā þå˗˳˯ƪå Ɨǃ˦ǌƪā ë˦ ưā Ɨ ơƓǈ ˥ǆ Ǌƶǆ ɆǆƓƶ˯ǃå Ɨǃ˦ǌ˴ǃ
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 ú̠ˬ̋ ɍìäʕǁä ̇ ƪ˶ ƕḨ̠˳ ȸ ɍ̠˳ǁä üƑ˶ǁä ðàî Ǐƺ îƑ˶ˮ ƨ˭Ǘä ƲƽäĀ 

 ˕ˬƳ é̠ ƺ .à˕˹ƴƨ ˕Ɵäˤǁä 
 íƓ˶˯ƿǙå Ɨ ǄǂĲ   ïƓ˯˳˸ǃå ˙˸Ƶ ƗƶǆƓƞ 

Farajabadalwahd@Gmail.com 

:ƕƨäî˕ǁä ˛ǂ˱˭˲Ǆ 
 ƗḪ̇Ƭ ɆƤåí ƗƞƓ˯ǈǗå ǏǄƵ ǉ̇˻ƛƋƙā ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ̇ƛå ÿƓƕ Ǐǃã Ɨƪåï̠ǃå ú̠ǌƙ

 ˤƙ ˣǃî ÿƓ ˮǃā Ɨƪåï˗ǃå Ɨ˹˻Ƶ ƗƼ˗ǌ˯˴˸ǃå) Ɠǋí˗Ƶ ÿƓ ˮ˯ƪǙå çïƓ˸˯ƪå þå˗˳˯ƪå44 çïƓ˸˯ƪå (
) ɆƮá Ɨǆðǚǃå ˥ǆ èƓǈƓ ˮǃå ƴ˸˱ǃ50) íƓƶ ˯ƪå ˤƙ (6 Ɠǆ ɏá Ɠǌ˯˻ơǚƮ þ˗ƶǃ èåïƓ˸˯ƪå (

 Ɨ ˴ǈ Ɇɜ˵Ȼ88%ǑƑƓ˶ơǗå ƝǆƓǈ̇ ˮǃå þ˗˳˯ƪå ˤƙ Ɠ˸ǂspss   ïƓ ˯Ƥåā èƓǈƓ ˮǃå Ɨ˱ǃƓƶ˸ǃ
ǃå ýƓ˸ǃå ñá̇ ǃ Ǒǀ ʿơ ïƓ˸˰˯ƪå í˦ƞ˦ƕ ˕Ǆ˰˸ƙ Ǒ˯ǃå Ɨƪåï˗ǃå ôā˙Ƽ ǏǄƵ xǃî ̇ƛåā ɏ̇˵

 ÜƗƪåï˗ǃå èƓ ư̇ ƽǃ ƗǀȺƓˠǆ ƝƑƓ˯˹ǃå èßƓƞ ˖˻ơ Ɨƪåï˗ǃå Ɨ˹˻Ƶ ýǚƤ ˥ǆ ƗḪ̇ ˵ǃå Ɨ ƞƓ˯ǈã
 ˔˻ǃƓƪá ƴ ˸˱ǃ Ɨɂ˦˹ƶǆ Ɨ ƑƓ˶ơã ƗǃǙí èåî Ɨɂ˦ƿ  èƓ˟Ɠ ƙïåā èƓƿǚƵ í˦ƞā ˥˻ˮƙ åîá
 ƗƵ˦˸ ǆ˱ ƗƹƓƮ ʕƙ xǃî ß˦ư ǑƼā ƗƞƓ˯ǈǗå ̇ƺ˻˯ǆā ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå

 ā ƝƑƓ˯˹ǃå ˥ǆ.èƓ Ʈ˦˯ǃå 
ƕ ƟƑ˭˭ƺǗä çƑ˶ǂḥǁä ÜƗƞƓ˯ǈǗå Üɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå Üɏ̇ ǃ˵å ýƓ˸ǃå ñáï :
.ɏíå˦ǃå ˛˸Ƭ ÜƗḪ̇ Ƭ 

 
Abstract:  
This study aims at the description of the effect of Human capital 

and its impact on productivity inside the targeted company ,the 

sample of the study. Inorder to reach  this goal a questionnaire 

form has been used. The number of used forms is(44)forms to 

gather the required data .Sixforms out of the original (50)forms  

have been excluded due to their invalidity . This form the percent 

of 88%. SPSS Statistic program has been used also to process the 

obtained data and to choose the required study hypotheses which 

mailto:Farajabadalwahd@Gmail.com
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show a real investment for human capital and its impact on 

company productivity through the study sample, whereas, the 

results are applicable with the study hypotheses .SO it has been 

found that there are strong relations and connections with moral 

statistics evidence for all investment methods in human capital and 

productivity model .According to this result a number of results 

and  recommendations have been reached. 

Keywords: human capital, investment in human capital, 

productivity, company, Sun of the valley. 

 
 :ƕǄ˕ƾǄ 

 ǏǄƵ èƓƶ˸˯˱˸ǃå Ɠǌƕ Ǐ˹ƶƙ Ǒ˯ǃå ƓȻƓ˷ǀǃå Ɨǆ̠ǀǆ ǑƼ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå ̠ƶȻ
 ̠ơá ˦ǋ ɊǀƼ ̨ ǃ ɏ̇ ǃ˵å ̇˶˹ƶǃå ÿá ̞ ƛˮ ̟ ơ˻ Ɠǋ˦˸ǈ èƓɂ˦˯ ǆ˴ā Ɠǌ˯˸ ǈsá ýǚ˯Ƥå
 Ɨ ˸˹˯ǃå èƓǈ˦ɜǆ ƴ ˸ƞ ǑƼ Ǒ˴ Ƒ̇ ǃå ˙ƛ˓˸ǃå ˦ǋ Ɇƕ Ɨ ƞƓ˯ǈǗå èåí˗˲ǆā êƓ˯ǈǗå ˙ƮƓ˹Ƶ

 ̇ ǃå ˛ ǒƓǀ˸ǃå Ɨǆ˗ǀǆ ǑƼ Ơ Ʈá ˖˻˲Ⱥ Ɨ ˸˹˯ƕ ƗȻƓ˹ƶǃå Ɨ ˷ƿ è˘Ƥá ˤƛ ˥ǆā ÜþǕå çā˙˰ǃ Ɨ˴ Ƒ
 Ɨ˸˹˯ǃå ǉ̆ǋ ǏǄƵ  ûƓƽǈǗå ÿá ïƓ˯Ƶå ǏǄƵ ÜɎā̠ƞ Ɠǋ̇˰ǂáā Ɇˮ˴ ǃå Ɇ˷ ƼƋȺ Ɨɂ̇˵ ǃå íïå˦˸ǃå
 ˘ƤƋƙā ˙˸˯˴ǆ ˗ǒå̊ ƙ ǑƼ Ɨ ˸ǋǕå ǉ˘ǋ ˕ǃåðƓǆā ïƓ˸˰˯ƪǙå èƓƞïí ǏǄƵáā ˤǋá ˥ǆ ˗ƶȻ

 ɆƮå˦˯ǆ Ɇɜ˵Ɂā ˤˢ˹ƙ Ǒ˯ǃå èƓ ǃƓƶƽǃåā èƓƪïå˗ǃå ǑƼ Ɠǋ̇ ˱ǆ Ɨ Ǆ˲˸ǃå ç˗ƶƮǕå ƗƼƓḪ ǏǄƵ
 Ɨ˹ǀ˯ǃå èåï˦ɣ Ǆ˯ǃ Ɨ˱ ǈ˯ Ɨǀơǚ˯ǆ èå̇˻ƺ˯ǆ ̠ǌ˵Ȼ ʕǃƓƶǃå ÿáā ĄƓƮ˦˶Ƥ ÜƗǃā̠ǃåā Ɨ˸ǄƿǗåā
 ˔˶˹ǒ þƓ˸˯ǋǙå Ɠǌ˻Ƽ Ơ Ʈá ɏ˘ǃå ˕ƿ˦ǃå ǑƼ ÜǊ ǄƵ ˛ɜƶ˹ƙā ÿƓ˴ǈǗå ɆƶƽȺ é˗˲ƙ Ǒ˯ǃå

 ɏ̇ ǃ˵å íå̠ƵǗå ɆǆƓḧ˯ǒ Ɠǆ̠˹Ƶ åîã Üç̇˳ˮ Ǆǃ ɖ˻˸ƶƙā ĄƓɂï̠ƙā Ąåíå̠Ƶã ̇ ǃ˵å ǏǄƵ ˥ǆ Ơ ˶Ȼ
  ÿƋƼ å˘ǃ Üþå˗˳˯ƪå Ɇ˷Ƽá ýå˦ǆǕå ñāâï ǑƿƓȺ þå˗˳˯ƪå ǑƼ Ɨɂ˦˸˹˯ǃå çï˗ǀǃå çíƓɂð Ɇǌ˴ǃå
 ýƓ˸ǃå ñáï ̇ɂ˦ɣƙ ˦ǋ ĄƓ˱ƙå̇˯ƪå ĄƓƼ̠ǋ ƓǌǆƓǆá ƴ˷ ƙ Ɨ˸˹˯ǃå ýƓ˱ǆ ǑƼ ƗɣƬƓ˹ǃå Ɨǃā̠ǃå
 Ɠǌư̇ƽƙ ƗɂïƓ˷ơ çïā̇ư Ǌ˯˻˸˹ƙā ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ˥ɂ˦ḧƙ ÿá îã ǉíå̠Ƶáā ɏ̇ ǃ˵å

îá Ü˙˶ƶǃå èƓ Ǆˠ˯ǆ ǑƼ Ąå̇˻ǀƼ ƗƞƓ˯ǈǗå ǊƙƓǈƓɜǆã ǑƼ þ̠ǀ˯ǆ ƴ˸˯ ǆ˱ ï˦˶ ƙ ˥ɜ˸Ȼ Ǚ Ǌǈá å
  ýƓ˸ǃå ñá̇ǃ èåïƓǌ˸ǃåā èå̇˳ˮǃåā èåï̠ǀǃå ÿ˦ḧƙ Ɠǆ̠˹Ƶā Üɏ̇ ǃ˵å ýƓ˸ǃå ñáï çßƓƽǂ
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 èƓǈ˦ɜ˸ǃå xǄ˯˸ƙ ʕǌ˹ǆ Ɨ˹˻ƶǆ Ɨ˭Ƽ üƓ˹ǌƼ ˥ Ǆ˻ǆƓƶǃå íå̇ƼǕå ˥ ƕ˻ ƗɂāƓ˴˯ǆ ̇ ƹ˻ ɏ̇ ǃ˵å
ǈ˯ã ˥ǆ ʕǌ˹ɜ˸Ĉɂā ˥ɂ̇ƤǓå û˦ƽȻ Ɇɜ˵Ⱥ Ɨɂ˦˸˹˯ǃå ǏǄƵ æƓ˱ȻǗƓȺ ˛ɜƶ˹ƙ ç˗ǒ˗ƞ ïƓḧƼá êƓ

 ɏ̆ǃå ýƓ˸ǃå ñáï ̇˻ˮḪ ̠ơ Ǐǃã ÿ˦Ǆ˰˸Ȼ ßǙ˓ǋā ÜƗʾ˦ ǃ˴å Ɠǌ˯˶ ơā ƓǌƙƓ˱˯ ǆ˹ā çƓ˵˹ ǃ˸å
 ǑƼ ðƓ˯˸ƙ çƓ˵˹ǆ ǑƼ ƗƽǄ˯˳˸ǃå ÷å˗ƕǗå èǙƓơ ˥ǆ ˔ƪƓ˹ǆ ÷˦ ǈ ǑƼ Ǌƙåï˗ƿā ǊƙƓǈƓɜǆã ˛ɜƶ˹ƙ

ǆå åîã Ǚã ˤ˯ǒ Ǚ ˙ǆǕå å˘ǋā ÜƗ˭˻ˮǃå ǉ˘ǋ ǑƼ èå˗˱˯˴˸ǃå ǉƓ˱ƙƓȺ ˃ ḧ˯ǃå ǉ˘ǋ ˕ḧǄ˯
 ǉ˘ǋ ˥ǆ Ɠƿǚˠǈåā ÜïƓḧ˯ƕǙåā ÷å˗ƕǗƓȺ ðƓ˯˸ƙ ƗƼƓǀƛ ˙Ƽ˦ƙā ƗǄǋ˓˸ǃå Ɨɂ̇ ˵ ǃå íïå˦˸ǃå èƉ˵˹˸ǃå
 Ơư˦ ǃ˯ Ɨƪåï̠ǃå ǉ̆ǋ èßƓƞ Ɨ˸˹˯ǃå ƗǄ˸Ƶ ǑƼ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ƓǌǄɜ˵Ȼ Ǒ˯ǃå Ɨ˸ǋǕå

.Ɠˮ˻ǃ ǑƼ ƗƞƓ˯ǈǗå ǏǄƵ ǉ̇ƛáā ɏ̇ ǃ˵å ýƓ˸ǃå ñá̇ƕ ïƓ˸˰ƪ˯Ǚå ̠Ƒå˦Ƶ 

:ƕƨäî˕ǁä ƕǂɚ˳Ǆ 
 ˗ƶȻ Ǒ˯ǃå èƓ˴ƪ˓ Ǆ˸ǃ Ɨ˴ ǃ˹ƓȺ Ɨ˸ǋǕå ƸǃƓùƕ ƓƵ˦ùư˦ǆ ɏ̇ù˵ǃå ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå

 Ɨùùˮƶǃ ˗ùùƵå˦ƿ ˙ùù˻ƺƙā Ɨùù˴ƼƓ˹˸ǃå íå˗˯ùùƬå Ɇùùư ǑùùƼ Ɠùùǋí˦ƞā ǏùǄƵ ƗùˢƼƓ˲˸ǃå Ǐǃã Ǐƶ˴ƙ
 Ǒù˯ǃå Ɨ ˱ ƙå̇ ˯ƪǗå ƓȻå̊ ˸ǃå üǚ˯ǆåā æƓùùù˴˯ǂƓȺ Ɨùùùǈ˦ǋ̇ ǆ Ɠǌ˯ɂïå̇ ˸˯ùùùƪå ÿǙ ˣùùùǃî Ɨ ùùù˴ƼƓ˹˯ǃå
 āá ǚƤ˗ùǆ Ɠùǌ˻Ƽ ïƓ˸˰˯ùƪǙåā ç̊ ù˻˸˯˸ǃå Ɨɂ̇ ˵ ǃå íïå˦˸ǃå üǚ˯ǆå ˗ùƶɂā ÜƗù˸ ʿǃå Ɠùǌǃ ɖùǄ˳ƙ
 ÿƓ˸ùùùùưā Ǒùùùùù˸ ˢ˹˯ǃå ßåíǖùùùùǃ ˥˻ùùùù˴˲ƙ ˥ùùùǆ Ǌùùùǀǀ˲ƙ Ɠùùù˸ǃ Ɠùùùǌ˻Ƽ ô˦ùùù˳ǃå ɖ˲˯ùùù˴ƙ Ɨ ˱ ƙå̇ ˯ƪã

.Ǌƙå̇ùùƬ˓ǆ ɖùù˻ǀ˲ƙā Ǒùùùùù˴ƼƓ˹˯ǃå û˦ùùùùƽ˯Ǆǃ 
: ƕƨäî˕ǁä çƑ Ʈ˗ƻǁä 

ǒɏíå˦ǃå ̨ Ƭ˸ ƗḪ̇˵Ⱥ ɏ̇ ǃ˵å ýƓ˸ǃå ñá̇ǃ Ǒǀʿơ ïƓ˸˰ƪ˯å ̠ƞ˦. 
 ̨ Ƭ˸ ƗḪ̇˵Ⱥ ƗƞƓ˯ǈǗå Ɏ˦˯˴ǆ ǏǄƵ ƓȺƓ˱Ȼã ̇ƛ˓ǒ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå

.ɏíå˦ǃå 
к:ƕƨäî˕ǁä ùì 

:Ɨ ǃƓ˯ǃå Ɨ˴ Ƒ̇ ǃå úå˗ǋǕå ɖ˻ǀ˲ƙ Ǐǃã Ɨƪåï˗ǃå ǉ˘ǋ Ǐƶ˴ƙ 
-  ̇˵ǃå ǑƼ Ǌ˯˻ ǋ˸áā ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå ïāí ðå̇ƕã.ƗȻíƓ˶˯ƿǙå ƗḪ 
-  èƓǈ˦ɜǆ Ɨ ˸ǋǕ ƗȻíƓ˶˯ƿǙå ƗḪ̇ ˵ǃå ǑƼ Ɨƪåï˗ǃå Ɨ˹˻Ƶ íå̇ Ƽá üåïíã Ɏ˗ǆ ǏǄƵ ú̇ ƶ˯ǃå

.ɏ̇ ǃ˵å ýƓ˸ǃå ñáï 
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-   ƗḪ̇˵ǃå ɆƤåí ǑƞƓ˯ǈǗå ̠ƑƓƶǃåā ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå ˥ƕ˻ Ɨƿǚƶǃå ïƓ˯Ƥå
.ƗȻíƓ˶˯ƿǙå 

- Ɨƪåï˗ǃå ƝƑƓ˯ǈ ß˦ ư ǑƼ èƓ Ʈ˦˯ǃå ˞ƶȺ ˤȻ˗ǀƙ 
 ƕ ˶ǉà:ƕƨäî˕ǁä 

 ˙˻ˮḧǃå ôƓƽ˳ǈǙå Ɨ˱ǃƓƶǆ ǑƼ Ɇ˰˸˯ǒ þƓǋ ÷˦ ư˦ǆ ǑƼ ˖˲ ƙ Ɠǌǈ˦Ḫ Ɨƪåï˗ǃå Ɨ ˸ǋá ƴ ˹ƙ
 xǄ˯ǃ ɆƽɜȻ ɆƤ̠ǃå ˥ǆ Ɏ˦˯˴ǆ ̇ Ƽ˻˦ƙ ǏǄƵ çïíƓǀǃåā ƗǄǋ˓˸ǃå Ɨɂ̇˵ ǃå íïå˦˸ǃå ̇ Ƽ˻˦ƙ ǑƼ
 ˦ǋā Ɠ˹ƙƓ ơ ǑƼ þƓǋ ˔ǈƓƞ ǏǄƵ ˚˻Ḫ̇ ˯ǃå ýǚƤ ˥ǆ ˣǃîā Üç̇ ǀ˯˴ǆ çƓ ơ ˜ ʹǃå íïå˦˸ǃå

˸ǃå ñáï ǑƼ ïƓ˸˰˯ƪǙå ǏǄƵ ßå˦ƪ ƗƺǃƓȺ Ɨ˸ǋá ˥ǆ Ǌǃ Ɠ˸ǃ ǊƵå˦ǈá ƗƼƓɜȺ ɏ̇ ǃ˵å ýƓ
 ˥ǆ ÿå̠Ǆˮǃå ˥ǆ ̠ǒ̠ƶǃå Ǌ˯ǀǀơ Ɠ˸ǃ å̇sǈā ƴ˸˯˱˸Ǆǃ ǑǄḧǃå Ɏ˦˯˴˸ǃå ǏǄƵ āá ɏí̇ƽǃå Ɏ˦˯˴˸ǃå
 ÿå̠Ǆˮǃå ˞ ƶȺ ÿá Ɨƞï̠ǃ ïƓ˸˰ƪ˯Ǚå Ɏ˦˯˴ǆ ÷Ɠƽƙïå ˥Ƶ ƝƙƓ˹ǃå ɆƤ̠ǃå Ɏ˦˯˴ǆ ǑƼ ̇˻ Ḫˮ ˦˸ǈ

ơ èåïƓǌǆ Ɠǌǃāá ƗǄǋ˓ǆ Ɨɂ̇ ˵Ⱥ ïíå˦Ḫ ï˗˶ƙ ˕˲ Ʈá Üÿå˗Ǆˮǃå ˤˢƶǆ ǑƼ ƗɁ˦Ǆˠǆ Ɨ ʼ̇
.ƗǄɜ˵˸ǃå ˣǄƙ Ɨ˱ǃƓƶ˸ǃ Ɨǆðǚǃå ý˦Ǆ˲ǃå āá èƓơ̇ ˯ǀ˸ǃå ˞ƶȺ ƴưā ˤƛ ˥ǆā 

:ƕƨäî˕ǁä ƕ ˯Ǌ˷Ǆ 
 Ɲǌ˹˸ǃå ǏǄƵ ˗˸˯ƶ˹ƪ èƓ ư̇ ƽǃå Ɨ˲Ʈ ïƓ ˯Ƥå ƗǃāƓ˲ǆā Ɨƪåï˗ǃå Ɨ ǃƓɜƬã ˥Ƶ ƗȺƓƞǘǃ
 ˤ˯˻ƪ ˖˻ơ  ÜǊ˯ƪåïí íå̇ ˸ǃå ç̇ ǋƓˢǃå ˥Ƶ ˙ˮƶȻ ɏ˘ǃå Ɲǌ˹˸ǃå ˦ǋā ÜǑǄ˻Ǆ˲˯ǃå ǑƽƮ˦ǃå
 ÜèǙƓ˱˸ǃå èƓơā˙˟Ǖå Ü˔˯ḧǃå) Ɨɂ˦ǈƓ˰ǃå ƓǋïíƓ˶ǆ ˥ǆ èƓǈƓ ˮǃå ƴ˸˱ǃ èåāíƋȺ ƗǈƓƶ˯ƪǙå
 Ɇ˻Ǆ˲ƙ ˣǃî ˗ƶȺ ˤ˯ɂā èƓǈƓ ˮǃå ƴ˸˱ǃ ÿƓ ˮ˯ƪǙå þå˗˳˯ƪå ˣǃ˘Ḫā Ü(ƣǃå...Ɨ˸ɜ˲˸ǃå èǙƓǀ˸ǃå
 Ɨ ƑƓ˶ơǗå Ɲǆå̇ ˮǃåā èåāíǕå þå˗˳˯ƪå ˣǃ˘Ḫā ÜƗƪåï˗ǃå ˥ǆ Ɨ˶Ǆ˳˯˴˸ǃå èƓ ˠƶ˸ǃå

.Ɨƪåï˗ǃå èƓ ư̇ Ƽ ïƓ ˯ƤǙ 
 ɍ̠˳ ǁä üƑ˶ǁä ðàî Ǐƺ îƑ˶ˮ ƨ˭Ǘä üʕƟ ƕƨƑƨà s ƑʾƻǄ :ǗĀà Ɨƪåï˗ǃå ÷˦ ư˦ǆ ˙˶˲ǃ :

:ǑƼ ƗǄ˰˸˯˸ǃå ˦ǋ ǑƼ Ɨ ƪƓƪǕå ˤ ˀƓƽ˸ǃå ˗ǒ˗˲˯ƕ Ɠ˹˸ƿ 
1. :ɍ̠˳ǁä üƑ˶ǁä ðàî Ǐƺ îƑ˶ˮ ƨ˭Ǘä ýʕǊƻǄ  ̠ơá ˦ǋ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ÿá

 ÷å˗ƕǗåā Ɨ ƞƓ˯ǈǗå ð˚ƶȻ ñ˦˸Ǆǆ ˙˻ƹ ɆƮá ˦ǋā Ɨ˸ˢ˹˸ǃå ýƓǆ ñáï ˙ƮƓ˹Ƶ
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ƕǙå ñá̇ƕ ƗǀǄƶ˯˸ǃå ˃ ɂïƓƶ˯ǃå ʕǋá ˥ǆā ÜɎ̇Ƥá Ǐǃã Ɨ˸s ǆ˹ ˥ǆ ɄǄ˯˳ɂā ïƓḧ˯
:ǑǄǒ Ɠǆ Ɠǌ˹ǆ ̇Ḫ̆ǈ ɏ̇ ǃ˵å ýƓ˸ǃå 
 Ɨ˹˴ǃ Ɨ Ɂ̇ ƶǃå Ɨ ǈƓ˴ǈǗå Ɨ ˸˹˯ǃå ˙ɂ̇ ǀƙ ˃ɂ̇ ƶƙ2003  çå˦˹ǃå ˦ǋ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ÿƋȺ "

 ÜƗɁ̇ƶǃå ƗǈƓ˴ǈǗå Ɨ˸˹˯ǃå) "ǑƼ̇ƶ˸ǃå ýƓ˸ǃå ñá̇ǃ ĄƓˮ˴ǈ ƗǄ˶ǃå2003ó Ü90( 
ƪǙå ú̇ ƶȻ ā ǊƙåïƓǌǆ çíƓɂ̊ǃ ÿƓ˴ǈǗå ǏǄƵ ûƓƽǈǗå" ǊǈƋȺ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰˯

 èå̇ ˯Ƽ ǑƼ Ǌ ǄƵ ý˦˶˲ǃå Ǌ˹ɜ˸Ȼ ɏ˘ǃå ɆƤ˗ǃå çíƓɂð ǑǃƓ˯ǃƓɁā ÜƗ ƞƓ˯ǈǗå ǊƼïƓƶǆ
ÜɏāƓ˹˲ǃå)."ƗǄˮǀǆ2006ó Ü7( 

 èå̇ ˮ˳ǃåā èåïƓǌ˸ǃåā ÜƗǌƞ ˥ǆ èƓǆ˦Ǆƶ˸ǃåā úïƓƶ˸ǃåā ˤ ˀƓƽ˸ǃå ƗƵ˦˸˱ǆ" ǊǈƋȺ ú̇ ƶȻ Ɠ˸ǂ
åíǕå ˙ƮƓ˹Ƶā ÜƗ˰ǃƓƛ Ɨǌƞ ˥ǆ ˤ ʿǃåā Ɇ˰˸ǃåā èƓ Ḫ˦Ǆ˴ǃåā èƓǋƓ˱ƙǙåā ÜƗ ǈƓƛ Ɨǌƞ ˥ǆ ß

 Ǒ˯ǃåā ÜƗ ǆƓˢ˹ǃå ˙˻ƹā Ɨ ǆƓˢ˹ǃå ˤ Ǆƶ˯ǃå ˤˢǈ ɖɂ̇ ˟ ˥Ƶ ÿƓ˴ǈǗå Ɠǌ˻ǄƵ Ɇ˶˲Ȼ Ǒ˯ǃå
 ÜǑƽ ǃå)."ǊǄ˸Ƶ ˥Ƶ Ɨ˸ƞƓ˹ǃå ˗Ƒå˦ƽǃåā ƴƼƓ˹˸ǃå ˥ǆ ˗ɂ̊ ƙ ǑǃƓ˯ǃƓɁā ÜǊ˯˻ƞƓ˯ǈã ˥˻˴˲ƙ ǑƼ ˤǋƓ˴ƙ

Ü˗˸˲ǆå2009óÜ14( 
ɂïƓƶ˯ǃå ýǚƤ ˥ǆā ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå ƗǄ˸Ƶ ÿá Ɠ˹ǃ Ơ˷ ǒ˯ ƗǀȺƓ˴ǃå ˃

 ˔ǈƓƞ ǚɜ˵ǆ çïƓǌ˸ǃåā ƗƼ̇ ƶ˸ǃåā ˤǄƶǃå æƓ˴˯ǂƓȺ ˝˯˳Ȼ Ɠ˸ǌǃāá Ü˥˻ǆðǚ˯ǆ ˥˻ˮǈƓ˱Ⱥ Ɋ ƙ̇ ƙ
 ǑƼ ñƓƪǕå Ɠ˸ǋ ÿƓ ǈƓ˱ǃå ÿå˘ǋā Ü˃ ˡ˦˯ǃåā Ɇ˸ƶǃå ƓȻƓ˷ǀȺ ɖǄƶ˯ǒ Ɠ˸ǌ˻ǈƓƛā ÜɆ˻ǋƋ˯ǃå

 ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå èåí̠˲ǆ ˥ɂ˦ḧƙ. 
2.  ɍ̠˳ ǁä üƑ˶ǁä ðàî Ǐƺ îƑ˶ˮ ƨ˭Ǘä çäì̞˰Ǆ Ü˔Ǆˠ˸ǃå ˗ˮƵ ):2017ó Ü38( 
ı  :Ɉ ˞˱˭ǁä çïƓǌ˸ǃå ˥ǆ ǊƙƓƞƓ ˯ơå ˗ǒ˗˲ƙā ÿƓ˴ǈǗå ßƓ˹ˮǃ Ɨǆðǚǃå ˛ƪǕå ƴư˦ƕ Ǐ˹ƶɂā

 xǄƙ ̇ Ƽ˻˯˦ǃ ƗǃƓƶƽǃå ɆƑƓƪ˦ǃåā û̇ ǃɣåā ÜƓǋ̇˻ƹā Ɨ˹ǌ˸ǃåā Ɨ̓Ɠǀ˰ǃåā Ɨ˸Ǆƶǃå ƗƼ̇ƶ˸ǃåā
.çí˗˲ǆ Ɨ ˹ǆð Ɇơå̇ ǆ ˙ˮƵ èƓƞƓ ˯ơǙå 

- :ƕ ˶˷˭ǁä ï˦˲ǆ úå˗ǋá ɖ˻ǀ˲˯ǃ ɏ˘˻ƽ˹˯ǃåā Ǒ˸ ˢ˹˯ǃå ïƓ˟Ǘå ˙˶˹ƶǃå å˘ǋ Ɇɜ˵Ȼ
 þƓ ʿǄǃ Ɨ ˮɂï˗˯ǃåā Ɨ ˸ Ǆƶ˯ǃå èƓ˴ƪ˓˸ǃå ˙˻Ƽ˦ƙ ǊǃǚƤ ˥ǆ ˤ˯ǒ ˖˻ơ ÜǊ˱ǆå̇ ƕ ðƓ˱ǈɀā Ɋ ˠ˳˯ǃå
 Ɨ Ǆ˸ƶǃå èåïƓǌ˸ǃåā Ɨɂ̇ ḧƽǃåā Ɨ ʼƓǀ˰ǃå èåï˗ǀǃå Ɨ ˸˹ƙ ƗǄǆƓƬ Ɨɂ̇ ˵ ǃå íïå˦˸ǃå Ɨ ˸˹ƙ èå˦ˠ˳Ⱥ

 ǊǄ˻ǋƋ˯ǃ í̇ ƽǃå Ɏ˗ǃ.Ɲ˯˹ǆ ˥˟å˦˸Ḫ ǊƙƓ ǃā˓˴ǆ ƗƪïƓ˸˸ǃ 
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-  :ˁ ˟ˤ˭ǁä ƓǌǄ˻ǋƋƙā Ɠǌ˯˻˸˹ƙ ʕƙ Ǒ˯ǃå Ɨɂ̇˵ ǃå Ɏ˦ǀǄǃ Ɇ˸ƶǃå ó Ƽ̇ ƗơƓƙã ǊǃǚƤ ˥ǆ ʕ˯ɂā
 Ǒ˯ǃå èåïƓǌ˸ǃåā èåï˗ǀǃå ýǚƺ˯ƪå ˥ǆ ˥ɜ˸Ȼ Ɠ˸Ⱥ Ü˔ɂï˗˯ǃåā ˤ Ǆƶ˯ǃå Ɲǆå̇ ƕ ýǚƤ ˥ǆ

Ɠ ˯ơå ˙˻Ƽ˦ƙ ǑƼ þƓǌƪǗåā ƴ˸˯˱˸Ǆǃ èƓǆ˗˳ǃå ˤȻ˗ǀƙā ƴǄ˴ǃå êƓ˯ǈã ǑƼ Ɠǌ˯ˮ˴˯ǂå.ǊƙƓƞ 
3. :ɍ̠˳ ǁä üƑ˶ǁä ðàî Ǐƺ îƑ˶ˮ ƨ˭Ǘä ìƑƴȸà 
1. :ɍ̠˳ǁä üƑ˶ǁä ðàî ìƑƴȸà 
-  Ɨ˸ ƙ˹ å̆Ḫā èƓƶ˸˯˱˸ǃå ̇˷˲ ƙā þ̠ǀƙ ǑƼ ç̇ˮ˻Ḫ Ɨ˸ǋá ɏ̇ ǃ˵å ýƓ˸ǃå ñá̇ǃ ÿá

 ÜǑưƓǀǃå) :Ɠǌ˹ǆ í˗ƶ˯ǆ íƓƶȺá Ǌǃā ƓǌƙåíƓ˶˯ƿå2014 ó Ü60( 
-  :ǏƺƑƾˮǁä ˕ƴ ǁä ɏ̇ ǃ˵å ýƓ˸ǃå ñáï Ɨ˸˹˯ƕ ÿ˦ɜȻ ƓɂïƓ˷ơ ƴ˸˯˱˸ǃå ï˦ɣ ƙ ÿá

.ˤǌǒ˗ǃ ǑƵ˦ǃå Ɨƞïí çíƓɂ̊ Ɂā ˥˻Ǆǋ˓˸ǃåā ˥˻ƽǀ˰˸ǃå í˗Ƶ çíƓɂ̊ ƕ ˣǃîā 
-   :ɍìƑ˴˭ƽǗä ˕ƴ ǁä Ɨ ƑƓ˸ǈã Ɲǆå̇ ƕ ˘˻ƽ˹ƙ ǏǄƵ ˗ƵƓ˴Ȼ í̇ ƽǃå ˥ɂ˦ḧƙā ˤ Ǆƶƙ ÿá

 ƗƼƓ˷ǆ Ɨ˸ ʾ ɖǀ˲Ȼ Ɲ˯˹ǆ ˥˟å˦˸Ḫ Ɇ˸ƶǄǃ ˙ˮǂá ƗƮ̇ Ƽ ǊȻ˗ǃ Ɇǋ˓˸ǃå í̇ ƽǃå ÿǙ Ü˗ǄˮǄǃ
.˗Ǆˮǃå íƓ˶˯ƿǙ 

-  :ǏƳƑ˶˭ƜǗä ˕ƴ ǁäåï˗ƿ Ǒ˸˹ǒ ˤ Ǆƶ˯ǃå ÿá Ǌ ˴ɜɂā Ɨɂ̇ ḧƽǃåā Ɨ ˹ǋ˘ǃå í̇ ƽǃå è
.Ɨ ʸƓ˸˯ƞǙå èǚɜ˵˸Ǆǃ Ɠ˸ǌƽƙ ˙˰ǂá ǊǄƶ˱ƙ Ɨ ƕƓ˱Ȼåā Ɨǈðå˦˯ǆ èƓ Ḫ˦Ǆƪ 

-  :Ǐ˶ǂƴǁä ˕ƴ ǁä Ǒ˹ǀ˯ǃå þ˗ǀƙ ǑƼ å˦˸ǋƓ˴Ȼ ÷å̇ ˯ƤǙåā ïƓḧ˯ƕǙåā Ǒ˸Ǆƶǃå ˖˲ ǃå ÿá
.èǙƓ˱˸ǃå ƴ ˸ƞ ǑƼ ˗ǄˮǄǃ 

-  :Ǐ˷ǄǓä ˕ƴ ǁäƓ˹˯ǒ ɏ˘ǃåā ƗǃƓˠ ǃå ý˗ƶǆ Ʉƽ˳Ȼ í̇ ƽǃå ˥ɂ˦ḧƙā ˤ Ǆƶƙ ÿá ƴǆ ˝ƿ
.ƴ˸˯˱˸Ǆǃ Ǒ˹ǆǕå ïå̇ǀ˯ƪå ǑƼ ʕǌǄ˴Ȼ Ɠ˸ǆ Ǒ˸Ǆƶ˯ǃå Ɏ˦˯˴˸ǃå ÷Ɠƽƙïå 

4. :Ɍ̠˳ǁä ̠˴ ƴ˷ǁä Ǐƺ îƑ˶ˮ ƨ˭Ǘä îƑƙß 
 ÿá xǃî ƴ˸˯˱˸ǃåā Ɨ˸˹˯ǃå ǏǄƵ ç̇˰˻Ḫ ïƓƛà Ǌǃ Ɏ̇ ǃ˵å ̇˶ƶ˹ǃå ǑƼ ïƓ˸˰ƪ˯Ǚå ÿá xƬǙ
 Ɠ˸Ḫ ÜɆƤ˗ǃå çíƓɂð ˤƛ ˥ǆā êƓ˯ǈǗå çíƓɂð Ǐǃã ƗȻíƓ˶˯ƿǙå Ɨ ơƓ˹ǃå ˥ǆ Ɏí˓ǒ ïƓ˸˰˯ƪǙå
 ̇˶ Ƶ˹ ƗḪ̇˲ǃå çíƓɂð ǏǄƵ ćƓ˷Ȼá ̇ƛ˓ɂā Üíå̇ƼǕå þƓǆá Ɇ˸ƶǃå ó Ƽ̇ çíƓɂð ǏǄƵ ̇ƛ˓ǒ

:ǑǄǒ Ɠǆ ǑƼ ˣǃî Ơư˦ǈā ÜɆ˸ƶǃå 
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ļ :"ɄƢ˕ǁä æìƑɀï" ƕ ƜƑ˭ǆǕäĀ éƑ˭ǆǕä æìƑɀï ǍǂƳ ˗ƙǓä ˙˶˹ƶǃå ǑƼ ïƓ˸˰˯ƪǙå ˙ƛá ˙ǌˢȻ
 ƗƽǄ˯˳ ǃ˸å  ̋ ƑƓ˶ ǃ˳ƓȺ Ǌ˯Ƽ̇ƶǆ çíƓɂð ýǚƤ ˥ǆ ÜɆǆƓƶǃå ƗƞƓ˯ǈã çíƓɂð ǏǄƵ Ɏ̇ ǃ˵å

Ǆǃ ˙ƛá ˙ǌˢȻ Ɠ˸Ḫ ÜƓǌ˹ǆ çíƓƽ˯ƪǙåā ƓǌǄ˻Ǆ˲ƙ ǏǄƵ Ǌƙï˗ƿ çíƓɂð ˤƛ ˥ǆā ÜƗ ƞƓ˯ǈǗå ˙ƮƓ˹ƶ
 èåïƓǌ˸ǃƓȺ íå̇ ƼǕå ˗ɂā˚ƙ ýǚƤ ˥ǆ Ɇ˸ƶǃå ˙˶˹Ƶ Ɨ ƞƓ˯ǈã çíƓɂð ǑƼ Ɨɂ̇ ˵ ǃå èåïƓ˸˰˯ƪǙå
 ˙˶˹ƶǃå ǑƼ ïƓ˸˰˯ƪǙå ˙ƛá ˙ǌˢȻ Ɠ˸Ḫ .Ǌƞā ˥˴ơá ǏǄƵ ǊǄ˸Ƶ ßåíá ǏǄƵ ǉ˗ƵƓ˴ƙ Ǒ˯ǃå

ǀǃå ɆƤ̠ǃå çíƓɂð ǑƼ Ɏ̇ ǃ˵å ˞ƶȺ ˕ǃāƓơ ˗ǀƼ Ǒǆ˦ǀǃå ɆƤ˗Ǆǃ Ɨ ˴˹ǃƓȺ ɏí̇ ƽǃåā Ǒǆ˦
 çíƓɂð ǑƼ ÿƓ˴ǈǗå ǑƼ ïƓ˸˰˯ƪǙå Ɨ˸ǋƓ˴ǆ ïå˗ǀǆ Ǐǃã ý˦Ʈ˦Ǆǃ ƗȻíƓ˶˯ƿǙå èƓƪåï˗ǃå
 èïƓƬá ˗ƿā Ü "˚˯ǃ˦Ƭ" ˦ǋ ˣǃ˘ƕ å˦ǆƓƿ ˥ǒ˘ǃå ˥˻ǒíƓ˶˯ƿǙå ˙ǌƬá ˥ǆ ÿƓḪā ÜǑǆ˦ǀǃå ɆƤ˗ǃå

 ɆƤ˗ǃå ǑƼ çíƓɂ̊ ǃå ñƓ˸Ƥá Ɨƛǚƛ ÿá Ɠǌ˻ǃã ɆƮ˦ƙ Ǒ˯ǃå ƝƑƓ˯˹ǃå ç˗˲˯˸ǃå èƓȻǙ˦ ǃå ǑƼ Ǒǆ˦ǀǃå
 ç̇ ˯ƽǃå ǑƼ Ɨ ɜɂ̇ ǆǕå1929  Ǐǃã1956  ïƓ˸˰˯ƪǙå ïíƓ˶ǆ Ǐǃã ƓǌƵƓƞïã ˥ɜ˸Ȼ Ǚ

) ˥˻ƕ ëāå̇ ˯ǒ Ɠ˸Ⱥ çíƓɂ̊ ǃå ǉ˘ǋ ǑƼ ˤ Ǆƶ˯ǃå þƓǌƪã ˙ǒ˗ǀƙ ˥ɜ˸ɂā ƗȻ˗˻Ǆǀ˯ǃå3/10 ˥ǆ ˙˰ǂáā (
)5/10) ˥˻ƕ ëāå̇ ˯ǒ Ɠǆ Ɠǌƙåî èå̇ ǒ˗ǀ˯ǃå ƴƞ̇ ƙā (36%  Ǐǃå70% ɆƤ˗ǃå ǑƼ çíƓɂ̊ ǃå ˥ǆ (

 ˙ƛǕ Ɨ ˴˹ǃƓɁā .ýƓ˸ƶǃå ßǙ˓ ǋ ˤ Ǆƶƙ çíƓɂð ˗ƑƓƵ Ǐǃã (Ɠǌˮˮƪ ú̇ ƶƙ Ǚ Ǒ˯ǃå) ýƓ˸ƶǃå
 þƓƵ "̇ǄǄ˻ǆ" Ɠǌƕ þƓƿ Ɨƪåïí ǑƽƼ Üɏí̇ƽǃå ɆƤ̠ǃå çíƓɂð ǏǄƵ ɏ̇ ǃ˵å ̇˶ ƶ˹ǃå ǑƼ ïƓ˸˰ƪ˯Ǚå

1958 Ɨ˱˯˹ƕ ê̇Ƥā ǑǃƓƶǃåā ɏ˦ǈƓ˰ǃåā ǑƑå̠˯ƕǙå ʕǄƶ˯ǃå ˥ǆ ǚḪ ̠ƑƓƵ ˥ƕ˻ ûā̇ƽǃå ï̠ƿ þ
ƙ Ɨ˹ƪ ɆḪ ÿá Ɠǋåí˓ǆ .ïǙāí Ʉǃá ƗƑƓ˸ƶɁïá Ǒǃå˦˲Ⱥ ̇ˮ˯ƶȻ ćå̠ƑƓƵ ˃ ˷ƙ ç̠Ƒåð Ɨ˸Ǆƶ

 ÜɆƼ˦ǈ)1995óÜ85( 
Ļ :ìä̠ ƺǓä Ɍ˕ǁ Ʉ˶ƴǁä ò˗ƺ æìƑɀï ǍǂƳ ˗ƙǓä þƓǆá ƴ˴ ƙ˯ Ɇ˸ƶǃå ó Ƽ̇ ÿá "íā̇Ɂ̊ǒåā" Ɏ̇ǒ

 ɄǄ˯˳ƙ ó̇ ƽǃå ǉ˘ǋ ÿá Ɠ˸Ḫ Ü˥˻˸Ǆƶ˯˸ǃå ˙˻ƹ íå̇ ƼǕå ˥ǆ ˙ˮǂá èǙ˗ƶ˸Ⱥ ˥˻˸Ǆƶ˯˸ǃå íå̇ ƼǕå
˸ Ǆƶ˯ǃå Ɨ˭˻ˮǃå úǚ˯ƤƓȺ Ɨ ˴˹ǃå ÿá èƓ ƑƓ˶ơǗå è˗ǂá ˗ƿā .í̇ ƽǃå Ɠǌ˻ǃå Ǒ˸˯˹ǒ Ǒ˯ǃå Ɨ

 ˕ƺǄƕ ˗ƿ å˗˹Ḫ ǑƼ èƓ˹˻˯˴ǃå ýǚƤ èå˦˹˴ǃå ˥ǆ ˗ǒ˗ƶǄǃ Ɋƪ˦˯˸ǃå ǏƼ ƗǃƓˠ ǃå ý˗ƶ˸ǃ Ɨɂ˦˭˸ǃå
) Ǌ˯ˮ˴ǈ18,7% Ɨ ˴˹ǃå ǉ˘ǋ ˕ǄƮā ˥˻ơ ǑƼ ÜƗ Ƒå˗˯ƕǙå Ɨƪåï˗ǃå å˦Ǆ˸ɜȻ ˤǃ ˥ǒ˘ǃå íå̇ Ƽǖǃ (
) Ǒǃã2,7%ƗǄơ̇ ˸ǃå å˦ǌǈá ˥ǒ˘ǃå íå̇ Ƽǖǃ (  ˛ƽǈ ǑƼ Ǌǈá èƓ ƑƓ˶ơǗå ǉ˘ǋ ˙˻˵ƙā .Ɨɂ˦ǈƓ˰ǃå

 ç̠˸ǃćå ʕǄƶƙ å˦ǀǄƙ ˥ǒ̆ǃå íå̇Ƽǖǃ ƗǃƓɣǃå ý̠ƶǆ ƸǄƕ ̠ƿ Ɨɜɂ̇ǆǕå ç̠˲˯˸ǃå èƓȻǙ˦ǃå ǑƼ ç̇˯ƽǃå
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8 ) Ǒǃå˦ơ èå˦˹ƪ7,2% ý˗ƶ˸ǃå å˘ǋ ƸǄƕ ˥˻ơ ǑƼ (1,5%   å˦Ǆ˸ǂá ˥ǒ˘ǃå íå̇ Ƽǖǃ18 
ǄƵ ˕ɂ̇ ƞá Ǒ˯ǃå ƗƶȺƓ˯˸ǃå èƓƪåïí ˙˻˵ƙā Ɨƪåï˗ǃå ˥ǆ þƓƵ èƓȻǙ˦ ǃå ǏƼ ˥˻Ɂï˗˯˸ǃå íå̇ ƼǕå Ǒ

) ÿá Ǒǃã ç̇ ˯ƽǃå ˛ƽǈ ýǚƤ ç˗˲˯˸ǃå75%  Ɠǋí˗Ƶ ƸǄƕ Ǒ˯ǃå Ɨ˹˻ƶǃå íå̇ Ƽá ˥ǆ (510  ćƓɁï̠˯ǆ
) ÿá Ɠ˸Ḫ ÜɆ˸Ƶ ǑǄƵ å˦Ǆ˶ơ ˗ƿ40% å˦˷ǀǈá ˗ƶȺ Ɇ˸ƶǃå å˘ǋ Ɇ˰ǆ åā˗ƞā ˗ƿ ˤǌ˹ǆ (15 

å˦ǌǈá ˥ǒ̆ǃå íå̇ƼǕå ÿá ˥˻ˮƙ ̠ǀƼ ǊǄƵ ßƓ˹Ɂā ÜǊǄƵ å˦Ǆ˶ Ȼ˲ ÿá ÿāí ćƓƵ˦ˮƪá  ˔ɂï˗˯ǃå ç̇ ˯Ƽ
 Ɋƪ˦˯˸ǃå ǑƼ ˕ƺǄƕ ç̇ ˯ƽǃ å˦˸ǄƵ ˗ƿ7,6  Ǒǃå˦˲Ⱥ ï˗ǀƙ Ǒ˯ǃå Ɇ˸ƶǄǃ Ɨ ˹ǆ̊ ǃå ç̇ ˯ƽǃå ˥ǆ ˙ǌƬá

12  Ǒǃå˦ơ ˥ Ɂ˻ï̠˯ ǃ˸å ̇ ƹ˻ íå̇ƼǕå Ɇ˸Ƶ ˥ ơ˻ ǑƼ Üćå̇ǌƬ4,7   . Ɋƪ˦˯˸ǃå ǑƼ ˙ǌƬ
ÜɆ˸˱ǃå)2007 ó Ü196( 
 Ļ :Ʉ˶ƴǁä ƕ Ḩ˗Ɵ æìƑɀï ǍǂƳ ˗ƙǓäƓɂð Ǐǃã ɏ̇ ǃ˵å ̇˶ ƶ˹ǃå ǑƼ ïƓ˸˰ƪ˯Ǚå ɏí˓ǒ Ɨ Ḫ̇ ơ çí

 Ɨ ʺ̇ ǃƓȺ Ǌ˴ƽǈ ǑƼ ˙ƶ˵Ȼ Ǐ˯ơ ǊƼïƓƶǆā Ǌǆ˦ǄƵ ǏǄƵ í̇ ƽǃå Ɇ˶˲Ȼ ÿá í̇ ˱˸Ⱥ Ɇ˸ƶǃå ˙˶˹Ƶ
 ü̇ ƙ ǑƼ ˙ḧƽȻ Ɠ˸Ḫ ÜǊ˹Ƶ ˚˻˸˯ǒ ˙Ƥà Ɇ˸Ƶ ˥Ƶ ˖˲ ǃåā ˙ưƓ˲ǃå Ɇ˸ƶǃå ü̇ ƙ ǑƼ Ɨɂ˦ǀǃå
 Ɇ˸ƶǃå ó̇ Ƽ Ǌ ʼ ˙Ƽ˦˯ǒ ɏ˘ǃå ÷Ɠˠǀǃå Ǐǃã çï˦ǋ˗˯˸ǃå Ɨ ƞƓ˯ǈǗƓȺ Ʉ˶˯ǒ ɏ˘ǃå ÷Ɠˠǀǃå

 āí ˤ Ǆƶ˯ǃå ˔ƶǄɂā  .Ɨ ƪƓ˹˸ǃå Ǌ˯Ʈ̇Ƽ ̞ǈƓḪ í̇ƽǃå ʕǄƶƙ Ɨƞïí èíåíðå Ɠ˸ǄḧƼ xǃî ǑƼ ćƓǆƓǋ ćåï
 ǏǄƵ å˦Ǆ˶˲Ȼ ˤǃ ˥ǒ˘ǃå Ɠǆá Ü˙˰ǂá Ǒ˹ǋ˘ǃå ˙ḧƽǃå Ǐǃã êƓ˯˲ƙ Ǒ˯ǃå ýƓ˸ƵǕƓȺ ûƓ˲˯ǃǙå ǑƼ
 ýƓ˸ƵǕå Ǐǃã ú̇ ˶˹ƙā ýƓ˱˸ǃå å˘ǋ ǑƼ ýßƓ˷˯ƙ ˤǌƮ̇ Ƽ ÿƎƼ ˤ Ǆƶ˯ǃå ˥ǆ ˙˻ˮḪ ï˗ƿ

ÜɆƼ˦ǈ ) .ǑǄ˷ƶǃå í˦ǌ˱˸ǃå Ǐǃã êƓ˯˲ƙ ƗƿƓ˵ǃå1995 óÜ85( 
 çƓ˲ǃå èåï˦ɣ ƙ Ɠǌ˻Ǆ˸ƙ çïā̇ư ˦ǋ ɏ̇ ǃ˵å ̇˶ƶ˹ǃå ǑƼ ïƓ˸˰ƪ˯Ǚå ÿá ý˦ǀǃå ƗǄ˸ƞ
 ̇˻Ƽ˦ƙā ćƓyƓ˸˯ƞåā ćƓ˲Ʈ Ǌ˯ǒƓƵïā Ǌ˸Ǆƶ˯ƕ þƓ˸˯ǋǙå ̝ Ȼ˱ Ǌǈáā Ɨ˸˹˯ǃå ɊɣƤā úā̇l ā
 ƗƪƓ ˴ǃå ɊˠƤ ǑƼ Ɨɂ˦ǃāǕå ǉâƓˠƵã ˔˱Ȼ Ɠ˸Ḫ Ǌƙ̇ ƪáā ˦ǋ Ǌ˯ǃƓƵɀā Ǌǃ ˔ƪƓ˹˸ǃå ˥ɜ˴ǃå

.Ɨǃā˗Ǆǃ Ɨ ʸƓ˸˯ƞǙåā ƗȻíƓ˶˯ƿǙå 
5. ȸ:ɍ̠˳ ǁä üƑ˶ǁä ðà̠ǁ ƕǂ˹ǂ˰˭ǁä çƑɀ̠ɣ ǁ˷ä ̃ ƴ 
1. :æƑƻ˴˶ǁä ƕɀ˗ˠǆ 

 Ɨɂ̇sǈ Ɇ˸ɜȻ ƴɂ˦˯˹Ḫ Ɇ˶ ǆ æƓ˯Ḫ ĄƓƪƓƪá Ɠǋï˦˟  Ǒ˯ǃå (̇˯Ǆƽǃå) çƓƽ˶ ǃ˸å Ɨɂ̇sǈ è̇ˮ˯Ƶå
 Ɠǌƽ˵ɜȻ Ɇƕ í̇ƽǄǃ ƗƞƓ˯ǈǗå ƴƼ̇ǒ Ǚ ʕǄƶ˯ǃå ÿƓƼ çƓƽ˶ ǃ˸å Ɨɂ̇sǈ ɖƼāā Üɏ̇ ǃ˵å ýƓ˸ǃå ñáï
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 ýƓ˸ƶǃå ˝ƑƓ˶Ƥ Ǌǃ Ʉ˵ɜȻ āá Ɇ˸ƶǃå æ̇ ǃ ǑƼ (˔˴ḧǃå Ɇƞá ˥ǆ ç˘ˮ˲ǆ Ǒ˯ǃå) ˤǌ˯˻ǄƕƓƿā
 Ǒ˯ǃå çƓƽ˶ ǃ˸å ïāí ÿîá ̝ƶǄǒ ʕǄƶ˯ǃƓƼ Üʕǌƙåï̠ƿ ý˦ơ èƓǆ˦Ǆƶǆ āá Ɏ̇Ƥá èåïƓ˯Ƥå æƓ̋
 ̞ɂ̇ƞá ̠ƿā Ü(ƴʾ˦˯ǃå ƗƪƓ˹˸Ⱥ) ǊǄƤåí āá Ɇ˸ƶǃå û˦ƪ ɆƤ̠ǆ ǑǄƵ óƓ˳ƬǕå ɆɁ̇ƺƙ
ˤǃ ˖˲ ǃå ƝƑƓ˯ǈ ÿá ˙˻ƹ ÜƗ ư̇ ƽǃå ǉ˘ǋ ïƓ ˯Ƥå Ɇƞá ˥ǆ èǙāƓ˲˸ǃå ˥ǆ ˗ǒ˗ƶǃå  ˥ḧƙ

 Üè̊ Ƶ) :Ɠǌ˸ǋá ƗǄ˭ƪǕå ˥ǆ ˗ǒ˗ƶǃå ǑǀȺ îã ÜƗ˸ƪƓơ1995óÜ53( 
2.  :æîƑƪǕä ƕɀ˗ˠǆ 

 ÜƓǋ̠ǒ̠˲ƙ ǑƼ ʕǄƶ˯ǃå ïāíā ɆƤ̠ǃå ûā̇Ƽ ̇˻ ƽ˴ƙ Üú̠ǌǃå ̨ƽ˹ǃ Ɏ̇Ƥá èƓɂ̇sǈ èï˦˟  ̠ƿā
 Ɠǋï˦˟ Ǒ˯ǃå çïƓƬǗå Ɨɂ̇ ˢǈ èƓɂ̇ ˢ˹ǃå ǉ˘ǋ ˥ǆāSpence 1973) ûƓˠǈ ǑƼ Ɇˢƙ Ǒ˯ǃåā (

á ˙ˮ˯ƶƙā í˗˱ǃå ˥˻˻ɜ ƪǚḧǃå ïƓ˟ã ˝ƑƓ˶Ƥ ǏǃāǕƓƼ ÜèåïƓƬɀā èå̇ Ƭ˓ǆ ˣǄ˯˸Ȼ í̇ ƽǃå ÿ
 ̇ˮƤ ÜʕǄƶ˯ǃå) æƓ˴˯ǂǙåā ̇˻˻ƺ˯Ǆǃ ƗǄƕƓƿ ƗǈƓ˰ǃåā (̨˹˱ǃå Üû̇ƶǃå) ̇˻˻ƺ˯Ǆǃ ƗǄƕƓƿ ̇ ƹ˻
 ˥ǆ) Ɨǀ ˴ǆ ƗƼ̇ ƶ˸Ⱥ Ǌǃ Ơ˸˴ƙ ƗǄ˻ƪā Ɇ˸ƶǃå æ̇ ǃ Ɇɜ˵ƙ èåïƓƬǗåā èå̇ Ƭ˓˸ǃå ǉ˘ǋā (Ɇ˸ƶǃå

).Ǌ ƙåï ˗ǒ˗˲ƙ ǑǃƓ˯ǃƓɁā  Ɇ˸ƶǄǃ ƠƬ̇ ˸ǃå Ɨ ƞƓ˯ǈã ˥Ƶ (ç̇ ˮ˳ǃå Ü˙ƿƓȺ2003óÜ69 ( 
3.   :Ʉ˶ƴǁä ǍǂƳ ˙ƺƑ˷˭ǁä ƕɀ˗ˠǆ 
   Ɨ ƮƓƤ Ɇƕ í̇ ƽǃå Ɨ ƮƓƤ ˕˴ ǃ Ɨ ƞƓ˯ǈǗå ÿá ǏǄƵ "Ɇ˸ƶǃå ǏǄƵ ˛ƼƓ˹˯ǃå" Ɨɂ̇ ˢǈ ˗Ḫ˓ƙ

 Ɠǌ˯˻ƞƓ˯ǈã ˣǃ˘Ḫā ýƓ˸ƵǕå ɆƺƬ Ɇƞá ˥ǆ ïƓ˯˳Ȼ Ɇ˸ƶǃå æï ÿƓƼ Ɨɂ̇ ˢ˹ǃå ǉ˘ǌǃ ɖƼāā Ɇ˸ƶǃå
˳˸ǃå ï˦ƞǕåā) ˥˻ǄǆƓƶǃå èǚǋ˓ ǆ ˕ǈƓḪ åîɀā Ɠ ƞ˦ǃ˦˹ḧ˯ǃƓȺ ǉí˗˲ǆ Ɨˠ ƙ̇ ǆ (ˤǌǃ Ɨ˶˶

 çí˦ǌƶ˸ǃå Ǌƙ˗ƵƓƿ ÿîá ˗ǀƽȻ ˔Ǆˠǃå ˔ǈƓ˱Ƽ .Ɨ ˴ƪ˓ǆ Ɇǆå˦ƶȺ ˙˴ƽȻ å˘ǌƼ ýƓ˸ƵǕå ˞ƶ ƕ
 .ýƓ˸ƵǕå ǉ̆ǌǃ ïƓs˯ǈǙå ɊƤ ǑƼ ýƓ˸ƶǃå ˥ǆ ÿ˦ḧ˯ǒ ô ƶ̇ǃåā (ï˦ƞǕåā ïƓƶƪǕå)
 ǉï˗ƿ Ʉ˵ḧƙ ƓǌǈǕ ˥˻˻ƶ˯Ǆǃ ˥˻˲Ƭ̇ ˸ǃå íå̇ ƼǕå ǊǄɁ̇ ƺǃ ßå̇ ƞƎḪ èåíƓǌ˵ǃå Ɇ˸ƶǃå æï Ɇ˸ƶ˯˴ɂā

ḧ˯ǃå ǑǄƵ ßǙ˓ ǋ ˔ƙåā˙ǃƓȺ í˗˴˯ƪ ïƓˢ˯ǈǙå ç̇ ˯Ƽ ƗƽǄḧƙ ÿƎƼ ɆǆƓƶǃå Ɇƞá ˥ǆā ÜˤǄƶ˯ǃåā ˃
 ʕˢ˹˯ƕ Ɇ˸ƶǃå æ̇ǃ Ơ˸ ƙ˴ Ǒ˯ǃå ƗǄƤå̠ǃå û˦ ǃ˴å í˦ƞ˦Ɂā çí˦˵ ˹˸ǃå ̝ƮƓ˹˸Ǆǃ Ɨƶƽƙ̇˸ǃå
 ç˗ǒ˗Ƶ èƓƪåïí ƝƑƓ˯˹ƕ ƗƵ̇ ˴Ⱥ èƓɂ̇ ˢ˹ǃå ǉ˘ǋ èï˦ˠƙ ˗ƿā ÜɆ˸ƶǃå ñáï Ǒǃ Ɇ˻ǋƋƙ āá Ɲǆå̇ ƕ

 èå̇˻ƺ˯˸Ⱥ ĄƓ˟Ɠƙïå ̇ǂ˰á ̝ ḧ˴ǃå ÿá ̇ǌsƙ Ɠǌ˹ǆ ɏíƓ˶˯ƿǙå ǑƵƓ˸˯ƞǙå ɆƮǕƓɁā Ɇ˸ƶǃå
 ÜÿƓǈ̠Ƶ).ɏ̇ ǃ˵å ýƓ˸ǃå ñáï1995 óÜ67( 
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4. :Ʉ˶ƴǁä úʕƨ á̆˯ Ɨ çƑɀ̠ɣǆ 
 ˥˻ƕ ̇ƞǕå ûïå˦Ƽ ̇˻ ƽ˴ƙ ǑƼ ǊƙƓƵ̇ƽƙā ɏ̇ ǃ˵å ýƓ˸ǃå ñáï Ɨɂ̇s ǃ˹ ɆƕƓǀ˸ǃå ̇ƤǓå ïƓ˯ǃå ÿã
ûå˦ƪá ç̠Ƶ í˦ƞā ïƓ˯Ƥåā ôå̇˯Ƽå ǏǄƵ þ˦ǀɂā Ü"á̊˱ ǃ˸å Ɇ˸ƶǃå û˦ƪ" ïƓƙ ˦ǋ ˥ Ǆ˻ǆƓƶǃå 

:ƗǄ˶ƽ˹ǆ Ɇ˸Ƶ 
:ƕǂƾ˭˲Ǆ ƕǁĀà Ʉ˶Ƴ úʕƨ .çíƓʿǃå ̇˟ á ǑƼ ˥˻ǄǆƓƶǄǃ ÿï å āí üƓ˹ǋ 
:ƕƴȸƑƗ ƕǁĀà Ʉ˶Ƴ úʕƨ .êƓ˯ǈǗåā çïåíǗå ˙˟á ǑƼ ǑƵå˗ƕã ˙˻ƹ Ǒˮ˴ǈ èƓ ƛ üƓ˹ǋ 
:ƕɀʕǆƑƙ Ʉ˶Ƴ úʕƨ .Ɨ ˵ǆƓǋ ƓǌǈǕ çïƓǌǆ ɆƿǕå Ɇ˸ƶǃå ǑƼ ÿåïāí üƓ˹ǋ 

å ˝ƑƓ˶Ƥ ˤƛ ˥ǆā ýƓ˸ƵǕå í˗˲ƙ Ɨ ˹ǀ˯ǃå ÿá ôå̇ ˯Ƽå ǏǄƵ ÿáā ƓǌǄƺ˵ǃ ˥˻Ɂ˦Ǆˠ˸ǃå ˥˻ǄǆƓƶǃ
 ǑƼā .˥˻ǄǆƓƶǃå ̋ ƑƓ˶Ƥā ˥ɂ˦ḧ˯ǃåā ɆǆƓƶ˯ǃåā ï˦ƞǕå ǑƼ ǉ̠Ƶå˦ƿ û˦ ǃ˴å þƓ˴ƿá ˥ǆ Ɇḧǃ
 Ǒǀɣǃå ÷å̇˶ ǃå Ɠ˸ǈá ā Ɨ˹ǀ˯ǃå ̨ ǃ û˦ ǃ˴å ǑƼ â̊˱ ǃ˯å ̝ ƪˮ ÿá ô Ƶ̇ ɏï̆ƞ ï˦ɣ ƙ

ýƓ˸Ƶ)-  ýǚƺ˯ƪǙå Ɇƞá ˥ǆ Ɇ˸ƶǃå û˦ƪ Ɨ˸˴ ǀȺ Ɇ˸ƶǃå æƓɁïá Ɨ̋ïā Ü(Ɇ˸ƶǃå æƓɁïá
˯ǃå ÿá ˖˻ơ ˥ǆ åí̠Ƶ Ɨɂ̇s ǃ˹å ̞Ƽ̇Ƶ ̠ƿā Üâ̊˱ ǃ˯å xǃî ɖǄ˳ƙ Ǚā û˦ ǃ˴å â̊˱ ƙ ɖ˸ƶƙ Ɨ˹ǀ

 ƴ˸˯˱ǆ ˥ǆ ɄǄ˯˳ƙā çï˦ˢ˹ǆ ˙˻ƹ Ɠǋíā˗˲Ƽ Ɨƿ˗ƕ þƓ˴ƿǕå ˃ɂ̇ ƶƙ :Ɠǌ˸ǋá èǚɜ˵˸ǃå
ÜÿƓǈ˗Ƶ)˙ƤǓ1995óÜ71( 

ƕ ǆä˕˹˶ǁä ƕƨäî˕ǁä Ǐƺ ý˕˱˭˲˶ǁä Ǐ˶ǂƴǁä ƛǊ˷˶ǁä :Ƒ ǆƑƙ Ǐǃã ̇˶ ƶ˹ǃå å̆ǋ ǑƼ û̇ˠ˯˹ƪ :
:Ɨ ǃƓ˯ǃå ˙ƮƓ˹ƶǃå 

 ƴ˹˶ Ⱥ˸ ˥ Ǆ˻ǆƓƶǃå ˥ ƽ˻˦l ǃ˸å ɆḪ ˥ǆ Ɨƪåï̠ǃå ƴ˸˯˱ǆ ÿ˦ḧ˯ǒ :Ɨƪåï̠ǃå Ɨ˹˻Ƶā ƴ˸˯˱ǆ
 Ɨ Ƒå˦˵Ƶ Ɨ˹˻Ƶ Ɠǈ̇ ˯Ƥå ˗ƿā úǚƵǕå50  ˝˲Ƽ ˗ƶɁā ÜǑǄḧǃå ƴ˸˯˱˸ǃå ˥ǆ Ɨ˹˻ƶḪ ǚǆƓƵ

 Ɠǈ˗ƞā èƓǈƓ ˮ˯ƪǙå44 .Ɨƪåï˗Ǆǃ ƴưƓƤ ÿƓ ˮ˯ƪå 

1. çƑǆƑ ˬǁä Ʋ˶Ɯ çäĀìà: Ɨƪåï˗ǃå ÿƓ ˮ˯ƪå íå˗ƵƎȺ Ɠ˹˸ƿ Ɨƪåï˗ǃå úå˗ǋǕ ý˦Ʈ˦ǃ 
:Ɠ˸ǋ ˥˻ˮǈƓƞ ˥ǆ ÿƓˮ˯ƪǙå å̆ǋ ÿ˦ḧƙ ̠ƿā 

üĀǓä ˒ǆƑ˯ǁä ˖˻ơ ÜƗƪåï˗ǃå Ɨ˹˻Ƶ íå̇ ƼǕ Ɨ ʼå̇ ƺ˸Ȼ˗ǃå èƓǆ˦Ǆƶ˸ǃƓȺ ˔ǈƓ˱ǃå å˘ǋ ɖǄƶ˯ǒ :
. ç̇˳ˮ ǃå ÜǑ˸Ǆƶǃå Ɏ˦˯˴˸ǃå ÜƗƽl ǃ˦å Ü˥ ǃ˴å ̨˹˱ǃå :ƗǃƓ˯ǃå èƓǆ˦Ǆƶ˸ǃå ̞˹˸˷ ƙ 
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ǏǆƑˮǁä ˒ǆƑ˯ǁäƗǀǄƶ˯˸ǃå ƗƪƓƪǕå Ɨƪåï̠ǃå ïāƓ˲ǆ ǏǄƵ ̝ ǈƓ˱ǃå å̆ǋ ɏ˦˯˲Ȼ :  ˙ƛá
 Ǐǃã Ǌ˸ ǀ˴ƙ ̠ƿā ʕƙ ÜƗḪ̇˵ ǃå ǑƼ ƗƞƓ˯ǈǗå ǏǄƵ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå

:ǑǄǒ Ɠ˸Ḫ ˥˻˸˴ƿ 

:üĀǓä ˢ˲ƾǁä  ˥ǆ ç̇ ǀƽǃå ˤ˷Ȼ1  Ǐǃã8  ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå ý˦ơ
.ƗḪ̇ ˵ǃƓȺ 

ǏǆƑˮǁä ˢ˲ƾǁä ˥ǆ ç̇ ǀƽǃå ˤ˷Ȼ :9  Ǐǃã22  ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå ̇ƛá ý˦ơ
Ɠ˯ǈǗå ǏǄƵ.ƗḪ̇ ˵ǃƓȺ Ɨ ƞ 

 ÜßåïǓå ñƓ ʿǃ Ɠǆå˗˳˯ƪå ˛ ǒƓǀ˸ǃå ˙˰ǂá ˥ǆ ˙ˮ˯ƶȻ ǊǈǕ ǑƪƓ˸Ƥ ñƓ ʿǆ ïƓ ˯Ƥå ˤƙ ˖˻ơ
 ˥Ƶ ÿ˦ˮ˻˱ ǃ˸å íå̇ƼǕå ̇ ƶˮȻ ̟ ơ˻ ÜǊƙƓƞïí ÿðå˦ƙā Ǌ˸ǌƼ Ɨǃ˦ǌƪ Ǐǃã ̇ˢ˹ǃƓȺ å̆ǋā
 èƓƞïí Ɨ˴˸Ƥ ɖƼā ÿƓ ˮ˯ƪǙå Ɠǌɂ˦˯˲Ȼ Ǒ˯ǃå èåïƓ ʹǃå ˥ǆ çïƓ ʸ ɆḪ ǏǄƵ ˤǌ˯ǀƼå˦ǆ

) ˤƿï ýā˗˱ǃå ǑƼ Ɨ˲ư˦ǆ1( : 

) ˢƽî üĀ˕˯ǁä1þƑ ˬ˭ƨǗä ˙ ǐƑƾǄĀ çƑƜîì ƞƮˤǐ ( 

ƕȸƑ˯˭ƨǗä æ˕˳ȸ ɔƺäĀà ɔƺäĀà ˕ǐƑ˰Ǆ ɔƺäĀà Ǘ æ˕˳ȸ ɔƺäĀà Ǘ 

Ɨƞï˗ǃå 5 4 3 2 1 
:î˕˴˶ǁä  þå˗˳˯ƪƓȺ ǑƪƓƪǕå ǑƑƓ˶ơǗå Ɇ˻Ǆ˲˯ǃå Üçí˦ƞ ɋ˦ƽ˲ǆspss  Üƴɂð˦˯ǃå ˙˵˹Ǆǃ ɆƑåā ïåí ÜǏǃāǕå Ɨƶ ˠǃå Ü

 ÜÿíïǕå ÜÿƓ˸Ƶ2008  ó Ü23. 

2. åˤǂƨǓä çƑǆƑ ˬǁä ƕ˯ǁƑƴ˶ǁ ǏƏƑ˴ƟǕä Ǐǃã ƓǌǃƓƤíɀā èƓǈƓ ˮǃå ˔ɂ˦ˮƙ ˗ƶȺ :
 ƝǆƓǈ̇ ƕspss  ˙ˮ˯˳ƙā Ɨƪåï˗ǃå úå˗ǋá ɖǀ˲ƙ ç˗˸˯ƶǆ èå̇ Ƭ˓ǆ Ǐǃã ý˦Ʈ˦ǃå Ɇƞá ˥ǆ

.Ɨƪåï˗ǃå ú˗ǋ ɖǀ˲ƙ Ǒ˯ǃå Ɨ ƑƓ˶ơǗå ˛ ǒƓǀ˸ǃåā ýāå˗˱ǃå þå˗˳˯ƪƓȺ Ɠ˹˸ƿ ÜƓǌƙƓ ư̇ Ƽ 
3. úƑ˲ƗǗä ú˕Ƭˮ˯ƪǙå èå̇ ǀƽǃ ǑǄƤå˗ǃå ûƓ˴ƙǙå æƓ˴ơ ˤƙ : Ɨ˹˻Ƶ ǏǄƵ ÿƓ

Ɠǌ˸˱ơ ƸǃƓ ǃå Ɨƪåï˗ǃå 46   Ɨƞï˗ǃåā ç̇ ǀƼ ɆḪ ˥˻ƕ ɉƓ ƙïǙå ɆǆƓƶǆ æƓ˴˲Ⱥ ˣǃîā çí̇ ƽǆ
 ÿƓˮ˯ƪǙå Ɠǌ˹ǆ Ɇɜ˵ ǒ˯ Ǒ˯ǃå Ɨƪåï̠ǃå ɏïāƓ˲˸ǃ Ɨ˴ ǃ˹ƓȺ å̆ǋā ÜǊǃ ƗƶȺƓ˯ǃå ï˦˲ Ǆ˸ǃ ƗǄḧǃå
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ǑǄǒ Ɠ˸ǂ: 
- üĀǓä îˤ˰˶ǁä ɏ̆ǃåā ÜƗḪ̇˵ ǃå ɆƤåí ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå :

 ýā˗˱ǃå Ǌ˲ư˦ǒ)2:( 
) ˢƽî üĀ˕˯ǁä2üĀǓä îˤ˰˶ǂǁ ɇƑ ƗîǗä ɄǄƑƴǄ ƞƮˤǐ ( 

ˤƿ˙ǃå èå̇ ǀƽǃå ɉƓ ƙïǙå ɆǆƓƶǆ 

01 Ɠǌ˻Ƽ íïå˦˸ǃå ʕǋá Ǌǈá ǏǄƵ ɏ̇ ǃ˵å íï˦˸ǃå Ǐǃã  ƗḪ̇˵ ǃå ̇s ƙ˹ 0.685 

02 Ɠǌƙ˦ƿ ï̠˶ ǆ ɏ̇ ǃ˵å ̇˶ ƶ˹ǃå  ƗḪ̇˵ ǃå Ɏ̇ƙ 0.401 

03 ˤǌǈā˓˵Ⱥ þƓ˸˯ǋǙåā ˥˻ǄǆƓƶǃå èƓ ï̋ Ɨ ˮǄƙ ǏǄƵ  ƗḪ̇ ˵ǃå Ɇ˸ƶƙ 0.285 

04 ˤǌ˻ǄƵ ƗˢƼƓ˲˸Ǆǃ Ǐƶ˴ƙā Ɨɂ̇ ˵ ǃå Ɠǋíïå˦ǆ ƴ ˸˱Ⱥ ƗḪ̇ ˵ǃå ˤ˯ǌƙ 0.394 

05 ǑǄ˸Ƶ ƗḪ̇ Ƭ ú˙˟ ˥ǆ þå̇ ˯ơǙåā þƓ˸˯ǋǙƓȺ Ǐˢơá 0.598 

06 Ɠǋ̇ ɂ˦ˠƙ Ɠǆāí ýāƓ˲ƙā Ǒƙåï˗ǀȺ ˤ˯ǌƙ Ǒ˯˴ƪ˓ǆ 0.269 

07 Ǒƙåï˗ƿ ˙ɂ˦ˠ˯ǃ Ǒ˯˴ƪ˓ǆ Ɇˮƿ ˥ǆ ç˗ƵƓ˴˸ǃƓȺ Ǐˢơá 0.321 

08  Ɇˮƿ ˥ǆ ç˗ƵƓ˴˸ǃå ǏǀǄƙáƗ ˹ǌ˸ǃå ǑƼïƓƶǆ ˗ǒ˗˱˯ǃ Ǒ˯˴ƪ˓ǆ 0.447 

) ˤƿï ýā˗˱ǃå ýǚƤ ˥ǆ2 ˤ ʿǃå ýǚƤ ˥ǆ ˣǃîā ý˦ˮǀǆ ɉƓ ƙïǙå ɆǆƓƶǆ ÿá Ɍơǚǈ (
) ˥˻ƕ Ɠǆ è̇ ˶˲ǈå ˖˻ơ ÜƓǌ˻ǄƵ Ɇ˶˲˯˸ǃå0.285 -0.685 ƗɁ˦Ǆˠ˸ǃå ˤ ʿǃå ǉ˘ǋā (

.ý˦ǀˮǆ ɉƓƙïǙå ɆǆƓƶǆ ÿ˦ɜǃ 

- ǏǆƑˮǁä îˤ˰˶ǁä ǉ̇ƛáā ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå : ɏ˘ǃåā ÜƗ ƞƓ˯ǈǗå ǏǄƵ
) ˤƿï ýā˗˱ǃå Ǌ˲ư˦ǒ3:ǑǃƓ˯ǃå ( 
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) ˢƽî üĀ˕˯ǁä3ǏǆƑˮǁä îˤ˰˶ǂǁ ɇƑ ƗîǗä ɄǄƑƴǄ ƞƮˤǐ ( 
ˤƿ˙ǃå èå̇ ǀƽǃå ɉƓ ƙïǙå ɆǆƓƶǆ 

09 ýƓ˸ƶǃå Ɏ˗ǃ Ɇ˸ƶǃå Ɨ ƞƓ˯ǈã ˥ǆ ˕ƶƼï Ɨ ˸ Ǆƶ˯ǃå èåïā˗ǃå 0.388 

10  èíåíðƓƼ ˔ɂï˗˯ǃå Ɨ Ǆ˸Ƶ ˥ǆ çíƓƽ˯ƪǙå ˗ƶȺ Ǒ˴ƽ˹ƕ Ǒ˯ǀƛ èíåð
Ǒ˯˻ƞƓ˯ǈã 

0.498 

11 ǑƞƓ˯ǈã Ɏ˦˯˴ǆ ƴƼïā Ɇ˸ƶǃå ǑƼ Ǒ˯ˮƹï íåð ̝ɂï̠˯ǃå 0.501 

12 ˔ɂï˗˯ǃå Ɨ Ǆ˸Ƶ ˗ƶȺ ƗḪ̇ ˵ǃå ǑƼ êƓ˯ǈǗå Ɨ ˸Ḫ èíåð 0.623 

13 ˔ɂï˗˯ǃå èƓ Ǆ˸Ƶ ˗ƶȺ êƓ˯ǈǗå ï˦ˠƙ 0.476 

14 Ɨ ˸ Ǆƶƙ çïāí ǏǄƵ ˕Ǆ˶˲ƙ ÿá ˗ƶȺ Ɇ˸ƶǃå Ɋˠ˳ǃ Ǒ˸ǌƼ íåð 0.656 

15  ˗ƶȺ êƓ˯ǈǗå Ɨ ʸ˦ǈ ˕˹˴˲ƙƗ ˮɂï˗ƙ èåïāí ˥ǆ çíƓƽ˯ƪǙå 0.475 

16 Ɠ˹ɂ˦ḧƙ ˕˻ǀǄƙ ÿá ˗ƶȺ Ǒ˯˻ƞƓ˯ǈã èíåðā Üåíå˗ƶ˯ƪå ˙˰ǂá ˕˲ Ʈá 0.755 

17 Ɠ˹ƙƓ˱˯˹ǆ çíƓɂð ǑƼ ˕˸ǋƓƪ èƓ˱˯˹˸ǃå ǏǄƵ ˔Ǆˠǃå çíƓɂð 0.685 

18 ïå̇ ˸˯ƪƓȺ Ɨ ˲Ɂ̇ ǃå çíƓɂð Ǐǃã ƗḪ̇ ˵ǃå Ǐƶ˴ƙ 0.618 

19  ýǚƤ ˥ǆ èåíå̇ ǒǗå çíƓɂð Ǐǃã ƗḪ̇ ˵ǃå Ǐƶ˴ƙ Ɏ̇Ƥá èƓ˟Ɠ˵ǈ 0.442 

20  ĄƓƪƓʾ ƗǃƓ˲ǃå èƓǆ̠˳ Ǆǃ Ɨ˴ ǃ˹ƓȺ Ɨʾ˦ ǃ˴å Ɨ˶ ǃ˲å ǑƼ çíƓɂð ̠ƞ˦ƙ
˥˻˴ƼƓ˹˸ǃƓȺ 

0.554 

21 ˥ƑƓɁ̊ ǃå Ǐǃã Ɨǆ˗ǀ˸ǃå ç˗ǒ˗˱ǃå èƓǆ˗˳ǃå í˗Ƶ ǑƼ çíƓɂð ˗ƞ˦ƙ 0.653 

22  Ʉƶ˷ǃå ɉƓǀǈ ˥ǆ çíƓƽ˯ƪǙƓȺ Ɨ ʿɂ˦˴ƙ ó̇ Ƽ ɖ˻ǀ˲˯ǃ ƗḪ̇ ˵ǃå Ǐƶ˴ƙ
˥˻˴ƼƓ˹˸ǃå Ɏ˗ǃ 

0.519 

 :î˕˴˶ǁä ƝǆƓǈ̇ ƕ èƓƞ̇ ˳ǆ ǏǄƵ íƓ˸˯ƵǙƓȺ ˥ǒ ˖ơƓ ǃå íå˗Ƶã ˥ǆspss 

) ˤƿï ýā˗˱ǃå ˥ǆ Ɍơǚǈ3 Ɇ˶˲˯˸ǃå ˤ ʿǃå ýǚƤ ˥ǆ ý˦ˮǀǆ ɉƓ ƙïǙå ɆǆƓƶǆ ÿá (
) ˥˻ƕ Ɠǆ è̇ ˶˲ǈå ˖˻ơ ÜƓǌ˻ǄƵ0.388-0.755 æƓ˴ơ ˤƙ Ɠ˸Ḫ ÜƗǃ˦ˮǀǆ ˤ ʾ Ǒǋā (
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 ˥ǆ Ơ˷˯ǒ ˖˻ơ ìƓ ǈā˙ǂƓƽǃá ɆǆƓƶǆ Ɨǀɂ̇ ˟ þå˗˳˯ƪå ýǚƤ ˥ǆ ÿƓ ˮ˯ƪǙå èƓ ƛ ɆǆƓƶǆ
) ˤƿï ýā˗˱ǃå ƝƑƓ˯ǈ4 ˕ǈƓḪ ìƓ ǈā˙ǂƓƽǃá ɆǆƓƶǆ Ɨ˸ ʾ ÿá ( %73.46 ˥ǆ ˙˻ƺ˯ǆ Ɇḧǃ

 ˥˻ƕ ëāå̇ ˯ƙā èå̇ ˻ƺ˯˸ǃå ƴ ˸˱ǃ Ɨƶƽƙ̇ ǆ % ˣǃ˘Ḫā Üèå̇ ˻ƺ˯˸ǃå77.51  ƴ ˸˱ǃ Ɠƽǃá Ɨ˸ ʾ
 èå̇ ˻ƺ˯˸ǃå81.87 %. 
) üĀ˕Ɯ4ƑƴǄ ˢ ʼ (ƕƨäî˕ǁä çä̠ ˹Ƹ˭˶ǂǁ çƑ ˮǁä ɄǄ 

çƑ ˮǁä ɄǄƑƴǄ ˗˹Ƹ˭˶ǁä ˢƨä ëƑ ǆĀ˗ǀƑƻǁä ɄǄƑƴǄ  ì˕Ƴ
çä̠ ƾƻǁä 

0.786  üƑ˶ǁä ðà̠ ǁ Ǐƾ ʽƟ îƑ˶ˮ˭ƨä ˕Ɯˤǐ
ɍìäʕǁä ̇ ƪ˶ ƕḨ̠˳ ȸ ɍ̠˳ ǁä 

0.618 08 

0.808 
 ̠ƙˑǐ ɍ̠˳ ǁä üƑ˶ǁä ðàî Ǐƺ îƑ˶ˮ ƨ˭Ǘä
 ƕḨ̠˳ ȸ ƕƜƑ˭ǆǕä Ɍʕ˭˲Ǆ ǍǂƳ ƑȸƑ˯ȹâ

.ɍìäʕ ǁä ˙˶ƪ 
0.654 14 

0.886 îĀƑ˰˶ǁä öʕ ˶˯Ǆ 0.786 22 

) ɖƕƓ˴ǃå ýā˗˱ǃå ɖƼā4 ɆǆƓƶǆ æƓ˴ơ ǏǄƵ ĄßƓ˹ƕ ÿƓˮ˯ƪǙå èƓƛ ñƓʾ ˥Ƶ ̇ˮƶ˸ǃå (
) ÿƓ ˮ˯ƪǙå Ɨ ˴ǈ ˕ƺǄƕ ìƓ ǈā˙Ḫ Ɠƽǃå0.786 Ɠǆá ÜƗǃ˦ˮǀǆ èƓ ˰ǃå Ɨ˸ ʾ ǏǄƵ ý˗ǒ ˦ǋā (

) ˕ƺǄƕ ˗ǀƼ ɆɜḪ èƓ ˰ǃå ñƓ ʿ˸ǃ Ɨ ˴˹ǃƓȺ0.886.( 

4. ƕ ˴˱˳ǁä çƑǆƑ ˬǁä Ʉ˹ǂ˰Ɨ èƓǈƓ ˮǃå : ˤƿï ýā˗˱ǃƓȺ Ɨ˲ư˦ǆ Ɨ˹˻ƶǃå íå̇ ƼǕ Ɨ ˶˳˵ǃå
)5.( 

) ˢƽî üĀ˕˯ǁä5˙˷˯ǁä ˒˲Ɵ ƕ˷˹ƴǁä ìä̠ ƺà ƲɀïˤƗ ƞƮˤǐ ( 

˙˷˯ǁä ˗Ḩí Ǐˮǆà öʕ ˶˯˶ǁä 
îä̠ ḥ˭ǁä 39 5 44 
ƕ ˲˷ǁä 88.7 11.4 100 

:î˕˴˶ǁä  ƝǆƓǈ̇ ƕ èƓƞ̇ ˳ǆ ǏǄƵ íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå íå˗Ƶã ˥ǆspss 



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мсф 

 
 

) ˤƿï ýā˗˱ǃå ˥ǆ Ơ˷˯ǒ5ï˗ǀƙ ï˦Ḫ˘ǃå Ɨ ˴ǈ ÿá ( ùùƕ88.7%  ï˗ǀƙ éƓǈǗå Ɨ ˴ǈ Ɠ˸˹˻ƕ
ùùùƕ11.4% .ǑǄ˷Ƶ å˗ǌƞ ˔Ǆˠ˯ǒ ɏ˘ǃå ƗḪ̇ ˵ǃå ɉƓ˵ǈ Ɨƶ ˮ˟ Ǐǃã ƴƞåï å˘ǋā 

) ˤƿï ýā˗˱ǃå ˙ǌˢȻ6 Ɨ ˴ǈ ÿá (38.6%  ˥ǆ ˤǋïƓ˸Ƶá ëāå̇ ˯ƙ ƗḪ̇ ˵Ǆǃ ýƓ˸ƶǃå ˥ǆ20 
Ǐǃã30 ˗˱ǈ Ɠ˸Ḫ ÜƗḪ̇ ˵ǃå ǑƼ Ɠ˟Ɠ˵ǈ ˙˰ǂǕå Ɨ˭ƽǃå Ǒǋā Ɨ˹ƪ27.2%  ˥ǆ ˤǋïƓ˸Ƶá ëāå̇ ˯ƙ
30  Ǐǃã40 ˥ǆ ˤǋïƓ˸Ƶá ëāå̇ ˯ƙ Ǒ˯ǃå íå̇ ƼǕå Ɨ˭Ƽ Ɠǆá ÜƗ˹ƪ40  Ǐǃã50  Ɨ˹ƪ

ˤǌ˯ˮ˴˹Ƽ20.5%  ˥ǆ ˙ˮǂá Ɨ˭Ƽ Ɨ ˴ǈ ˕ǈƓḪā50  Ɏ˗ƶ˯ƙ Ǚ Ɨ˹ƪ6.82%  Ɨ˭Ƽ ˥˻ơ ǑƼ
 ˥ǆ ɆƿǕå20  Ɨɂ̇ ˸ƶǃå Ɨ˭ƽǃå ǉ˘ǌǃ ˔˴˯˹ǒ íå̇ Ƽá éǚƛ Ǚã ƗḪ̇ ˵ǃå ǑƼ üƓ˹ǋ ˥ɜȻ ˤǄƼ Ɨ˹ƪ
Ɨ ˴˹ƕ6.8% æƓ ˵ǃå ƴȺƓ˟ Ɠǌ˻Ƶ ˔ǄƺȻ  ƗḪ̇ ˵ǃå ÿƎƼ Ǌ˹ǆāÿá ˖˻ơ Ü72.7%  ˥ǆ

 ˥Ƶ ˤǋïƓ˸Ƶá Ɇǀƙ ýƓ˸ƶǃå40  ƓǌƞƓ˯ǈ çíƓɂð ǏǄƵ ƗḪ̇ ˵ǃå ˗ƵƓ˴Ȼ ɏ˘ǃå ˙ǆǕå ÜƗ˹ƪ
 ƴ˯˸˯ɂā ˗ǒ˗˱˯ǃå ˔˲Ȼ ɏ˘ǃå ǑƕƓ ˵ǃå ƴȺƓˠǄǃ å̇ ˢǈ ç̇ ˸˯˴ǆ çï˦˶Ⱥ Ɠǌ˯˻ƞƓ˯ǈã ˥˻˴˲ƙā

.Ɇ˸ƶǃå ǑƼ ç̇ ˻ˮḪ Ɨ ʹƼå˗ƕ 
) ˢƽî üĀ˕˯ǁä6ˣ˲ǁä ˒˲Ɵ ƕ˷˹ƴǁä ìä̠ ƺà ƲɀïˤƗ ƞƮˤǐ ( 

ˣ˲ǁä  ˣǄ Ʉƽä
20 ƕ˷ƨ 

20-30 
ƕ˷ƨ 

30-40 
ƕ˷ƨ 

40-  50 
ƕ˷ƨ 

50-60 
ƕ˷ƨ öʕ ˶˯˶ǁä 

îä̠ ḥ˭ǁä 3 17 12 9 3 44 

ƕ ˲˷ǁä 6.8 38.6 27.2 20.5 6.82 100 

:î˕˴˶ǁä  ƝǆƓǈ̇ ƕ èƓƞ̇ ˳ǆ ǏǄƵ íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå íå˗Ƶã ˥ǆspss 

) ˤƿï ýā˗˱ǃå ˥ǆ7 Ɨ ˴˹ƕ ýƓ˸ƶǄǃ Ǒǋ Ɨ ˴ǈ ˙ˮǂá ÿá Ɍơǚǈ (29.5%  ǑƼ Ɠǌ˻Ǆƙ
 Ɨ ǈƓ˰ǃå Ɨ ƙ̇ ˸ǃå ɏïåíǗå Ɨƽlā18.2% Ɨ ˴˹ƕ ñ˗˹ǌǆ Ɨƽ ˡā ˤƛ15.9%  ˣǃî ˗ƶɁā

 Ɨ ˴˹ƕ èǙǓå ˥˻Ǆƺ˵ǆ Ɨ˹ǌǆ ƗƶȺå̇ ǃå Ɨ ƙ̇ ˸ǃå ǑƙƋƙ11.3% ǑƼ Ɠ˸Ḫ Ɏ̇ƤǕå ˥ǌ˸ǃå ʕƛ Ü
.ɖƕƓ˴ǃå ýā˗˱ǃå 
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) ˢƽî üĀ˕˯ǁä7ƕƻ ˟ˤǁä ˒˲Ɵ ƕ˷˹ƴǁä ìä̠ ƺà ƲɀïˤƗ ƞƮˤǐ ( 

Ɨ
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ˡ
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å

 

˛
Ƒ
ï

 ˔
˯
ɜ
ǆ

 ñ
˗
˹
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ǆ
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ƺ
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Ɠ
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 ˔
ƪ
Ɠ
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˛

Ƒ
ï
 
˗
Ƶ
Ɠ
˴
ǆ

Ɨ
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˵
ǃ
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˸
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ǃ
å

 

îä̠ ḥ˭ǁä 2 7 8 5 13 3 4 1 1 44 

ƕ ˲˷ǁä 4.5 15.9 18.2 11.3 29.5 6.8 9.1 2.27 2.27 100 

:î˕˴˶ǁä  ƝǆƓǈ̇ ƕ èƓƞ̇ ˳ǆ ǏǄƵ íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå íå˗Ƶã ˥ǆspss 

) ˤƿï ýā˗˱ǃå ýǚƤ ˥ǆ8 Ǒƽl˦ǆā ýƓ˸Ƶ ǏǄƵ ̝ǃƓƺǃå Ǒ˸Ǆƶ˯ǃå Ɏ˦˯˴˸ǃå ÿá Ɍơǚǈ (
 ǉ˘ǋùùùƕ ï˗ƿ ˖˻ơ Ɨ ʹǆƓ˱ǃå çíƓǌ˵ǃå ƗǄ˸ơ ˥ǆ ƗḪ̇ ˵ǃå75%  Ɏ˦˯˴˸ǃå xǃî ̠ƶȺ ǑƙƋȻ Üʕƛ

ùùƕ ï̠ǀȻ ɏ̆ǃå ɏ˦ǈƓ˰ǃå13.6% Ǌ˯ˮ˴ǈ Ɠǆ Ɠǆá9.1%  Ɠǆá ÜɊƪ˦˯˸ǃå Ɏ˦˯˴˸ǃå Ɇ˰˸Ȼ ˦ǌƼ
 Ǒǋ ǑƑå̠˯ƕǙå Ɏ˦˯˴˸ǃå ɏāî Ɨ˴ǈ2.3%  ʕǌ˯ˮ ǈ˴ ̞ ǈƓḧƼ Ɏ˦˯˴ǆ ÿā̠ƕ Ɨ˭Ƽ Ɠǆá

 Ǐǃã ƗƞƓơ ǑƼ ƗḪ̇ ˵ǃå ÿá ð˙ˮǒ Ɠǆ ˦ǋā ÜƗǆā˗ƶǆ Ɨ ˸ǄƵ èǚǋ˓ǆ ˤǌǒ˗ǃ ˥˻˻˹ǌǆā ýƓ˸Ƶ
 Ɨ˰ǒ˗˲ǃå èåï˦ˠ˯ǃå Ɨ ǂå˦ǆā ïå̇ ˸˯ƪǙå Ɇƞá ˥ǆ Ɇ˸ƶǄǃ Ɨ ǃƓƵ Ɨ ƞƓ˯ǈã ÿƓ˸˷ǃ Ɨ ǃƓƵ

.Ǒ˹˟˦ǃå êƓ˯ǈǗå Ɨ ʸ˦ǈ ˥˻˴˲ƙ ǑƼ Ɨ˸ǋƓ˴˸ǃåā 
) ˢƽî üĀ˕Ɯ8Ǐ˶ǂƴ˭ǁä Ɍʕ˭˲ ǁ˶ä ˒ Ɵ˲ ƕ˷˹ƴǁä ìä̠ƺà ƲɀïʕƗ ƞƮʕǐ ( 

Ǒ˸Ǆƶǃå Ɏ˦˯˴˸ǃå ǑƑå˗˯ƕå ɏíå˗Ƶá  ɏ˦ǈƓƛ ǑƶǆƓƞ ÷˦ ˸˱˸ǃå 

ïå̇ ḧ˯ǃå 1 4 6 33 44 

Ɨ ˴˹ǃå 2.3 9.1 13.6 75.0 100 

:î˕˴˶ǁä  ƝǆƓǈ̇ ƕ èƓƞ̇ ˳ǆ ǏǄƵ íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå íå˗Ƶã ˥ǆspss 

) ˤƿï ýā˗˱ǃå ˥ǆ ˥˻ˮ˯ǒ9Ɨ ˴˹ƕ ƗḪ̇ ˵ǃƓȺ ƗǄǆƓƶǃå Ɨ˹˻ƶǃå íå̇ Ƽá Ɨ ˮǃƓƹ ÿá (40.1% 
 Ɇƿá Ɨ˭Ƽ ǑƼ è̊ Ḫ̇ ˸ƙ5  ç˗˸ǃ ƗḪ̇ ˵ǃå ǑƼ å˦Ǆ˸Ƶ ˥ǒ˘ǃå ýƓ˸ƶǃå Ɨ ˴ǈ Ɠǌ˻Ǆƙ ˤƛ Üèå˦˹ƪ ˥ǆ

 ˥ǆ ˗˯˸ƙ10  Ɨ ˴˹ƕ ˙˰ǂáā Ɨ˹ƪ27.3%  Ɨ ˴ǈ ÿá ˗˱ǈ Ɠǋ˗ƶɁā15.91%  ˥˻ǄǆƓƶǃå ˥ǆ
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˗˯˸ƙ ç˗˸ǃ ƗḪ̇ ˵ǃƓȺ å˦Ǆ˸Ƶ ˥ǒ˘ǃå20 ƪƗ ˴ǈ Ɠǌ˻Ǆƙā ÜƗ˹9.1%  å˦Ǆ˸Ƶ ˥ǒ˘ǃå ýƓ˸ƶǄǃ Ɨ ˴˹ǃƓȺ
 ˥ǆ ƗḪ̇ ˵ǃƓȺ10  Ǐǃã15 Ɇ˰˸ƙ Ǒ˯ǃå ç̇ ˻ƤǕå Ɨ ˴˹ǃå Ɠǆá ÜƗ˹ƪ6.8%  ýƓ˸ƶǄǃ ˕ǈƓḧƼ

 ˥ǆ å˦Ǆ˸Ƶ ˥ǒ˘ǃå15  Ǐǃã20  ƗƪƓ ƪ ǏǄƵ ˗˸˯ƶƙ  ƗḪ̇ ˵ǃå ÿá Ǐǃã ˣǃî ƴƞ̇ ɂā Ɨ˹ƪ
˻Ɂ˦Ǆˠ˸ǃå ç˦ǀǃåā çï˗ǀǃƓȺ ƴ˯˸˯ǒ ɏ˘ǃå æƓ ˵ǃå ˙˶˹Ƶ ˃ ˡ˦ƙ çíƓƵɀā ˗ǒ˗˱˯ǃå ˥˻ˮƪƓ˹˯˸ǃåā ˥

 ßƓˠƵã Ɇƞá ˥ǆ ˃ ˡ˦˯ǃå Ɨ Ǆ˸ƶȺ þ˦ǀƙ  ƗḪ̇ ˵ǃå ÿá ɏá ÜƗḪ̇ ˵ǃå ɉƓ˵ǈ Ɨƶ ˮ˟ ƴǆ
.ƓǌƞƓ˯ǈã çíƓɂðā Ɠǌ˟Ɠ˵ǈ ǏǄƵ Ɠ˸Ƒåí ƗˢƼƓ˲˸ǃåā ˗ǒ˗ƞ ˛ƽǈ ƗḪ̇ ˵ǃå 

) ˢƽî üĀ˕˯ǁä9æ̠ ˬ˱ǁä ˒˲Ɵ ƕ˷˹ƴǁä ìä̠ ƺà ƲɀïˤƗ ƞƮˤǐ ( 

˥˴ǃå  ˥ǆ Ɇƿå5 
èå˦˹ƪ 

05-10 
Ɨ˹ƪ 

10-15 
Ɨ˹ƪ 

15-20 
Ɨ˹ƪ 

˥ǆ ˙˰ǂá20 
Ɨ˹ƪ ÷˦ ˸˱˸ǃå 

ïå̇ ḧ˯ǃå 18 12 4 3 7 44 

Ɨ ˴˹ǃå 40.1 27.3 9.1 6.8 15.91 100 

 

5. çƑ Ʈ˗ƻǁä îƑ ˭Ƣä Ɨ ǃƓɜƬǗå ǏǄƵ ƗȺƓƞǗå Ǐǃã ß̊ ˱ǃå å˘ǋ ǑƼ ú˗ǌǈ :
:Ɨ ǃƓ˯ǃå Ɨƪåï˗ǃå èƓ ư̇ ƽǄǃ Ɨ ƪƓƪǕå 

á. : ǏǃāǕå Ɨ ư̇ ƽǃå 
H0 .ɏíå˦ǃå ̨ Ƭ˸ ƗḪ̇˵ Ⱥ ɏ̇ ǃ˵å ýƓ˸ǃå ñá̇ǃ Ǒǀʿơ ïƓ˸˰ƪ˯å ̠ƞ˦ǒ Ǚ 

H1 .ɏíå˦ǃå ̨ Ƭ˸ ƗḪ̇˵ Ⱥ ɏ̇ ǃ˵å ýƓ˸ǃå ñá̇ǃ Ǒǀʿơ ïƓ˸˰ƪ˯å ̠ƞ˦ǒ: 
 óƓ˳ǃåā ýāǕå ï˦˲˸ǃå èå̇ ǀƼ ƝƑƓ˯ǈ ˕ǈƓḪ :ýāǕå ï˦˲˸ǃå èå̇ ǀƼ ƝƑƓ˯ǈ Ɇ˻Ǆ˲ƙ
 ïƓ˸˰˯ƪǙå ˔˻ǃƓƪá ɄǄ˯˳ǆ ɏíå˦ǃå ˛˸Ƭ ƗḪ̇ Ƭ þå˗˳˯ƪå ǑƼ ƗǄ˰˸˯˸ǃå ýāǕå Ɨ ư̇ ƽǃƓȺ

ǑǃƓ˯ǃå ýā̠˱ ǃƓȺ Ɨ˲ư˦ǆ ˦ǋ Ɠ˸Ḫ :ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ 
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Ā˕˯ǁä) ˢƽî ü10üĀǓä îˤ˰˶ǁä çä̠ ƾƺ Ʉ˹ǂ˰Ɨ ƛƏƑ˭ǆ ( 

ˤƿ̇ ǃå æ̠ ƾƻǁä Ɉƨˤ˭˶ǁä  ùä̠ ˰ǆǗä
 ɍîƑ̫ ǁ˶ä  îƑ ˭Ƣät sig ƕ˯ ˭˷ǁä 

01  íï˦˸ǃå Ǐǃã ƗḪ̇ ˵ǃå ˙ˢ˹ƙ
 ʕǋá Ǌǈá ǏǄƵ ɏ̇ ǃ˵å

Ɠǌ˻Ƽ íïå˦˸ǃå 
4.05 0.705 13.390 0.000 

ɖƼå˦ǆ 

02  ̇˶ ƶ˹ǃå ƗḪ̇˵ ǃå Ɏ̇ƙ
Ɠǌƙ˦ƿ ï̠˶ ǆ ɏ̇ ǃ˵å 

4.04 0.798 11.702 0.000 ɖƼå˦ǆ 

03  Ɨ ˮǄƙ ǏǄƵ ƗḪ̇ ˵ǃå Ɇ˸ƶƙ
 þƓ˸˯ǋǙåā ˥˻ǄǆƓƶǃå èƓ ï̋

ˤǌǈā˓˵Ⱥ 
3.91 0.825 9.971 0.000 ɖƼå˦ǆ 

04  ƴ ˸˱Ⱥ ƗḪ̇ ˵ǃå ˤ˯ǌƙ
 Ǐƶ˴ƙā Ɨɂ̇ ˵ ǃå Ɠǋíïå˦ǆ

ˤǌ˻ǄƵ ƗˢƼƓ˲˸Ǆǃ 
3.84 0.873 8.659 0.000 ɖƼå˦ǆ 

05  Ǒƙåï˗ǀȺ ˤ˯ǌƙ Ǒ˯˴ƪ˓ǆ
Ɠǋ̇ ɂ˦ˠƙ Ɠǆāí ýāƓ˲ƙā 

3.84 0.981 7.706 0.000 ɖƼå˦ǆ 

06  Ɇˮƿ ˥ǆ ç˗ƵƓ˴˸ǃƓȺ Ǐˢơá
Ǒƙåï˗ƿ ˙ɂ˦ˠ˯ǃ Ǒ˯˴ƪ˓ǆ 

3.94 0.796 10.608 0.000 ɖƼå˦ǆ 

07  Ɇˮƿ ˥ǆ ç˗ƵƓ˴˸ǃå ǏǀǄƙá
 ǑƼïƓƶǆ  ˗ǒ˗˱˯ǃ Ǒ˯˴ƪ˓ǆ

Ɨ ˹ǌ˸ǃå 
3.85 0.868 8.836 0.000 ɖƼå˦ǆ 

08  Ɇƞá ˥ǆ Ǒ˯˴ƪ˓ǆ Ǒ˹˸Ƶ˗ƙ
Ǒ˹ɂ˦ḧƙ ˥˻˴˲ƙ 

3.96 0.828 10.436 0.000 ɖƼå˦ǆ 

:î˕˴˶ǁä  ƝǆƓǈ̇ ƕ èƓƞ̇ ˳ǆ ǏǄƵ íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå íå˗Ƶã ˥ǆspss 

) ˤƿï ýā˗˱ǃå ýǚƤ ˥ǆ11 Ɏ˦˯˴ǆ ̠ Ƶ˹ ƗǀȺƓ˴ǃå ƝƑƓ˯˹ǃå ýǚƤ ˥ǆā Ɠ˹ǈƋƼ  (
% Ɨɂ˦˹ƶǆ5=Ŭ  ɏ̇ƽ˶ǃå ô ƽ̇ǃå ˞ Ƽ̇ǈH0  Ǒǀ ʿơ ïƓ˸˰˯ƪå í˦ƞā þ˗Ƶ ǑƼ Ɇ˰˸˯˸ǃå

 Ɇǒ̠ˮǃå ô ƽ̇ǃå Ɇˮǀǈ ɆƕƓǀ˸ǃƓɁā Üɏíå˦ǃå ̨ Ƭ˸ ƗḪ̇˵ Ⱥ ɏ̇ ǃ˵å ýƓ˸ǃå ñá̇ǃH1  Ɇ˰˸˯˸ǃå
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 ̞ˮ˰ǈ Ɠ˹ǈƎƼ ʕƛ ˥ǆā Üɏíå˦ǃå ̨ Ƭ˸ ƗḪ̇˵ Ⱥ ɏ̇ ǃ˵å ýƓ˸ǃå ñá̇ǃ Ǒǀʿơ ïƓ˸˰ƪ˯å í˦ƞā ǑƼ
.ǏǃāǕå Ɨ ư̇ ƽǃå Ɨ˲Ʈ 

) ˢƽî üĀ˕Ɯ11îƑ˭ƢäĀ ɍîƑ̫ ǁ˶ä ùä̠˰ǆǗäĀ ǏƓƑ˲ ǁ˰ä Ɉƨʕ˭˶ǁä (T  ǍǁĀǓä ƕ Ʈ˗ƻǂǁ 

 Ɋƪ˦˯˸ǃå
Ơƞ̇ ˸ǃå  ɏïƓ́ ǃ˸å úå̇˲ǈǙå  ïƓ ˯ƤåT Ɨ ƑƓ˶ơǗå ƗǃǙ˗ǃå Ɨ˱ ˯˹ǃå 

3.92 0.773 10.679 0.000   ý˦ˮƿH1 

 

æ. : Ɨ ǈƓ˰ǃå Ɨ ư̇ ƽǃå 
H0 ̨ Ƭ˸ ƗḪ̇˵ Ⱥ ƗƞƓ˯ǈǗå Ɏ˦˯˴ǆ ǏǄƵ ƓǄƪ ̇ƛ˓ǒ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚ å

.ɏíå˦ǃå 

H1 ̨ Ƭ˸ ƗḪ̇˵ Ⱥ ƗƞƓ˯ǈǗå Ɏ˦˯˴ǆ ǏǄƵ ƓȺƓ˱Ȼã ̇ƛ˓ǒ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå
 .ɏíå˦ǃå 

 ƝƑƓ˯ǈ ˕ǈƓḪ :ýāǕå ï˦˲˸ǃå èå̇ ǀƼ ƝƑƓ˯ǈ Ɇ˻Ǆ˲ƙ Ɨ ǈƓ˰ǃå Ɨ ư̇ ƽǃƓȺ ƗƮƓ˳ǃå èå̇ ǀƼ
 ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰˯ƪǙå ˔˻ǃƓƪá ɄǄ˯˳ǆ ɏíå˦ǃå ˛˸Ƭ ƗḪ̇ ˵Ⱥ þå˗˳˯ƪå ǑƼ ƗǄ˰˸˯˸ǃå

:ɏ̇ ǃ˵å 
 ˢƽî üĀ˕˯ǁä12 ǏǆƑˮǁä îˤ˰˶ǁä çä̠ ƾƺ Ʉ˹ǂ˰Ɨ ƛƏƑ˭ǆ 

ˤƿ̇ ǃå ç̇ ǀƽǃå Ɋƪ˦˯˸ǃå  úå̇ ˲ǈǙå
 ɏïƓ́ ǃ˸å 

 ïƓ ˯Ƥåt Sig Ɨ˱ ˯˹ǃå 

01  ˥ǆ ˕ƶƼï Ɨ ˸ Ǆƶ˯ǃå èåïā˗ǃå
 Ɨ ƞƓ˯ǈãýƓ˸ƶǃå Ɏ˗ǃ Ɇ˸ƶǃå 

3.58 0.986 5.298 0.000 ɖƼå˦ǆ 

02  ˗ƶȺ Ǒ˴ƽ˹ƕ Ǒ˯ǀƛ èíåð
 ˔ɂï˗˯ǃå Ɨ Ǆ˸Ƶ ˥ǆ çíƓƽ˯ƪǙå
Ǒ˯˻ƞƓ˯ǈã èíåíðƓƼ 

3.48 0.937 4.625 0.000 ɖƼå˦ǆ 
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03  Ɇ˸ƶǃå ǑƼ Ǒ˯ˮƹï íåð ˔ɂï˗˯ǃå
ǑƞƓ˯ǈã Ɏ˦˯˴ǆ ƴƼïā 

3.58 0.854 3.644 0.000 ɖƼå˦ǆ 

04  ƗḪ̇ ˵ǃå ǑƼ êƓ˯ǈǗå Ɨ ˸Ḫ èíåð
˗ƶȺ ˔ɂï˗˯ǃå Ɨ Ǆ˸Ƶ 

3.48 0.937 4.625 0.000 ɖƼå˦ǆ 

05  ˥ǆ ˥˻ǄǆƓƶǃå ƗḪ̇ ˵ǃå þ˗˳˯˴ƙ
 Ɨ˹ǀ˯ǃåā Ɨ˹ƽǃå èåïƓǌ˸ǃå ɏāî
ƗƽǄ˯˳˸ǃå ýƓ˸ƵǕå èǙƓ˱ǆ ǑƼ 

3.56 0.949 5.270 0.000 ɖƼå˦ǆ 

06  ÿá ˗ƶȺ Ɇ˸ƶǃå Ɋˠ˳ǃ Ǒ˸ǌƼ íåð
Ɨ ˸ Ǆƶƙ çïāí ǏǄƵ ˕Ǆ˶˲ƙ 

3.60 0.861 6.321 0.000 ɖƼå˦ǆ 

07  ˕˹˴˲ƙ ˗ƶȺ êƓ˯ǈǗå Ɨ ʸ˦ǈ
Ɨ ˮɂï˗ƙ èåïāí ˥ǆ çíƓƽ˯ƪǙå 

3.80 0.679 10.643 0.000 ɖƼå˦ǆ 

08  ƗɁ̇˱ ǃ˯å ÿá ƗḪ̇˵ ǃå çïåíã Ɏ̇ƙ
 ƗǄ˻ƪā Ɇ˷Ƽá ˔ɂï˗˯ǃåā
.Ɨ Ǆ˸ƶǃå èåïƓǌ˸ǃå æƓ˴˯ǂǙ 

3.65 0.727 8.098 0.000 ɖƼå˦ǆ 

09  èƓ˱˯˹˸ǃå ǏǄƵ ˔Ǆˠǃå çíƓɂð
Ɠ˹ƙƓ˱˯˹ǆ çíƓɂð ǑƼ ˕˸ǋƓƪ 

3.51 0.760 5.992 0.000 ɖƼå˦ǆ 

10  çíƓɂð Ǐǃã ƗḪ̇ ˵ǃå Ǐƶ˴ƙ
ïå̇ ˸˯ƪƓȺ Ɨ ˲Ɂ̇ ǃå 

3.47 0.709 5.958 0.000 ɖƼå˦ǆ 

11  çíƓɂð Ǐǃã ƗḪ̇ ˵ǃå Ǐƶ˴ƙ
 èƓ˟Ɠ˵ǈ ýǚƤ ˥ǆ èåíå̇ ǒǗå

 Ɏ̇Ƥá 

3.20 0.797 2.230 0.029 ɖƼå˦ǆ 

12  Ɨ ʾ˦˴ǃå Ɨ˶˲ǃå ǑƼ çíƓɂð ˗ƞ˦ƙ
 ĄƓƪƓʾ ƗǃƓ˲ǃå èƓǆ̠˳ Ǆǃ Ɨ˴ ǃ˹ƓȺ

˥˻˴ƼƓ˹˸ǃƓȺ 

3.27 0.775 3.155 0.002 ɖƼå˦ǆ 

13  èƓǆ˗˳ǃå í˗Ƶ ǑƼ çíƓɂð ˗ƞ˦ƙ
˥ƑƓɁ̊ ǃå Ǐǃã Ɨǆ˗ǀ˸ǃå ç˗ǒ˗˱ǃå 

3.52 0.743 6.277 0.000 ɖƼå˦ǆ 

14  ó̇ Ƽ ɖ˻ǀ˲˯ǃ ƗḪ̇ ˵ǃå Ǐƶ˴ƙ
 ɉƓǀǈ ˥ǆ çíƓƽ˯ƪǙƓȺ Ɨ ʿɂ˦˴ƙ
˥˻˴ƼƓ˹˸ǃå Ɏ˗ǃ Ʉƶ˷ǃå 

3.95 0.705 12.129 0.000 ɖƼå˦ǆ 
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 ˢƽî üĀ˕Ɯ13  îƑ˭ƢäĀ ɍîƑ̫ ǁ˶ä ùä̠˰ǆǗäĀ ǏƓƑ˲ ǁ˰ä Ɉƨʕ˭˶ǁäT  ƕ ǆƑˮǁä ƕ Ʈ˗ƻǂǁ 

Ɨ˱ ˯˹ǃå ƑƓ˶ơǗå ƗǃǙ˗ǃåƗ  T  ïƓ ˯Ƥå  úå̇ ˲ǈǙå
 ɏïƓ́ ǃ˸å 

 Ɋƪ˦˯˸ǃå
ǑƕƓ˴˲ǃå 

H1 ý˦ˮƿ 0.000 12.068 0.693 3.93 
 Ɨɂ˦˹ƶǆ Ɏ˦˯˴ǆ ̠˹Ƶ ƗǀȺƓ˴ǃå ƝƑƓ˯˹ǃå ýǚƤ ˥ǆ =Ŭ5%  ɏ̇ƽ˶ǃå ô ƽ̇ǃå ˞ Ƽ̇ǈH0 

 ƗƞƓ˯ǈǗå Ɏ˦˯˴ǆ ǏǄƵ ƓǄƪ ̇ƛ˓ǒ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå ÿá ǑƼ Ɇ˰˸˯˸ǃå
 Ɇǒ˗ˮǃå ô̇ ƽǃå Ɇˮǀǈ ɆƕƓǀ˸ǃƓɁā Üɏíå˦ǃå ˛˸Ƭ ƗḪ̇ ˵ȺH1  ǑƼ ïƓ˸˰˯ƪǙå ÿá ǑƼ Ɇ˰˸˯˸ǃå

 ʕƛ ˥ǆā Üɏíå˦ǃå ̨ Ƭ˸ ƗḪ̇˵ Ⱥ ƗƞƓ˯ǈǗå Ɏ˦˯˴ǆ ǏǄƵ ƓȺƓ˱Ȼã ̇ƛ˓ǒ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï
 Ɨ˰ǃƓ˰ǃå Ɨ ư̇ ƽǃå Ɨ˲Ʈ ˕ˮ˰ǈ Ɠ˹ǈƎƼ. 

ƛøøƏƑø˭˷øǁä: 
1.  ǏǄƵ ̊Ḫ̇ǒ å̆ǋā ÜƗɜǆƓ˹ǒ̠ǃå ɖǀ˲ƙ Ǒ˯ǃå Ɨyå̠ƕǙã Ɨ˸ ǃʿå ˦ǋ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï

 Ɨɂ̇ ḧƽǃå èåï˗ǀǃƓƼ ÜƗƼ̇ ƶ˸ǃå ˙˶ƶȺ ˙ưƓ˲ǃå Ɠ˹˯ƿā ǑƼ Ǐ˸˴Ȼ ɏ˘ǃå ǑǄǀƶǃå ˗ƶ ǃå
 Ǒ˸ǃƓƶǃå íƓ˶ ƿ˯Ǚå ǑƼ êƓ˯ǈǗå çíƓɂðā û˦ƽ˯ǃå Ɇǆå˦Ƶ ʕǋá ˥ǆ ̞ Ʈ˲á ƗǃƓƶǃå

.ƗƼ̇ ƶ˸ǃå ǏǄƵ Ǒ˹ˮ˸ǃå 
2. Ɠ˸ǃå ñáï ƓǌḧǄ˯˸Ȼ Ǒ˯ǃå Ɨʿ ˮɣ˯ǃå ç̇˳ˮ ǃåā ÜçïƓǌ˸ǃåā ƗƼ̇ƶ˸ǃå ˥ǆ ÿ˦ḧ˯ǒ ɏ̇ ǃ˵å ý

.Ɨ˸Ǆƶ˯˸ǃå èƓ˸s ˹˸ǃƓȺ ÷å̠ƕǗå ü̇ ǆ˲ ˦ǋā Üÿ˦ǄǆƓƶǃå 
3.  ƗȻíƓ˶˯ƿå Ɨ ƞƓ˯ǈã ɖ˻ǀ˲ƙ ǑƼ ƗƺǃƓȺ Ɨ ˸ǋá āî ˙ˮ˯ƶȻ ç̇ ˻ƺ˶ǃå èƓƵā˙˵˸ǃå ÷Ɠˠƿ ÿã

å ˣǃî ƓǌǄ˰˸Ȼ Ǒ˯ǃå çðïƓ ǃå Ɨ ˸ǋǖǃ ˣǃîā Üƴ˸˯˱˸ǃå ǏǄƵ þƓƶǃå ƴƽ˹ǃƓȺ í˦ƶƙ ÷Ɠˠǀǃ
.ƗǄǆƓ˵ǃå Ɨ ˸˹˯ǃå Ɨ Ǆ˸ƶǃ ñƓƪƋǂ 

4. .Ǌ̓ ïƓ˸˰ƪ˯Ǚåā ɏ̇ ǃ˵å ̇˶ ƶ˹ǃƓȺ Ɨƪåï̠ǃå Ɨ˹˻Ƶ ƗḪ̇˵ ǃå ʕ˯ǌƙ 
5.  ƗḪ̇˵ ǃå ƗƞƓ˯ǈã çíƓɂð ǏǄƵ ǑƕƓ˱Ȼã ̇ƛá Ǌǃ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå

.ƗȻíƓ˶˯ƿǙå 
6.  Ǒǋā ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå ˥˻˯ǃƓƶƼ ˥˻˯˻ǃà Ɠ˸ǋ ̝ ɂï̠ǃ˯åā ʕǄƶ˯ǃå

˗ƞ èåî èƓ Ǆ˸Ƶ.ƗȻíƓ˶ ƿ˯å Ɏā 
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:çƑ Ƭˤ˭ǁä  ˥ǆ ƗƵ˦˸˱ǆ üƓ˹ǋ ÜƝƑƓ˯ǈ ˥ǆ Ɨƪåï˗ǃå Ǌ ǃã ˕ǄƮ˦ƙ Ɠǆ ýǚƤ ˥ǆ
:Ɠǌ˸ǋá ƗȻíƓ˶˯ƿǙå ƗḪ̇ ˵ǃå Ɨ ƞƓ˯ǈã ˥˻˴˲ƙ ǏǄƵ ˗ƵƓ˴ƙ Ǒ˯ǃå èƓ Ʈ˦˯ǃå 

1.  ÷å̠ƕǗåā ïƓḧ˯ƕǙå çíƓɂðā ɏ̇ ǃ˵å ̇˶˹ƶǃå ƗƞƓ˯ǈǗå çßƓƽḧǃå ƴƼï ˦ ǈ˲ Ǒƶ˴ǃå
Ɨɣƪ˦˯˸ǃåā Ɏ̇ƺ˶ ǃå èƓƵā̇˵˸ǃå ï˦ɣ ƙ ǑƼ ʕǋƓ˴Ȼ Ɠ˸ǆ. 

2.  Ɨˠƪ˦˯˸ǃåā ç̇ ˻ƺ˶ǃå èƓƵā˙˵˸ǃå èƓƵƓˠǀǃå ÷˦ ư˦˸Ⱥ Ɨǃā˗ǃå Ǒǃ˦ƙ ÿá çïā˙ư
 Ɠǌǀ ʿ˲˯ǃ Ɨǃā˗ǃå Ǐƶ˴ƙ Ǒ˯ǃå Ɨɂ˦˸˹˯ǃå Ɨ Ǆ˸ƶǃå ɖ˻ǀ˲ƙ ǑƼ Ɨ ˸ǋá ˥ǆ ÷˦ ư˦˸ǃå å˘ǌǃ Ɠ˸ǃ ˣǃî
 ƴƼïā ÷Ɠɣǀǃå å̆ǋ ˥˻˴˲ ƙ Ǐǃã ú̠ǌƙ ƗǄǆƓƬ Ɨ˱ ƙå̇˯ƪã Ɨǃā̠Ǆǃ ÿ˦ḧƙ ÿá ̝ Ȼ˱ ̟ ơ˻

 Ɨ Ǆ˸Ƶ ǑƼ çïāí ɖ˻ǀ˲ƙ ɆƽɜȻ Ɠ˸Ⱥ ǉå˦˯˴ǆ.Ɨ ˸˹˯ǃå 
3.  ̊˻˻˸˯ǃå ïāí ðå̇ƕã ˥˸˷ ǒ˯ ̠ǒ̠ƞ Ɲǌ˹˸Ⱥ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï çïåíã ǏǄƵ Ɇ˸ƶǃå

.Ɨ ʼ̇ ƶ˸ǃå çā˙˰ǃå ïƓ˸˰˯ƪåā ßƓ˹ƕ ˣǃ˘Ḫā 
4.  Ɨ ˹ǀ˯ǃåā Ǒƞ˦ǃ˦˹ḧ˯ǃå ï˦ˠ˯ǃå ˔ǂå˦ǒ Ɠ˸Ⱥ ˥˻ǄǆƓƶǄǃ Ɨ ˮɂï˗˯ǃå èåïā˗ǃƓȺ þƓ˸˯ǋǙå

.Ɨ ƙƓǆ˦Ǆƶ˸ǃå 
5. ƞƓ˯ǈǗå çíƓɂð ǏǄƵ ˥˻ǄǆƓƶǃå ƴ˱˵ƙ Ǒ˯ǃå ˔˻ǃƓƪǕå ˥Ƶ ˖˲ ǃå ˥˻˴˲ƙā Ɨ

.Ɇ˸ƶǃå ǑƼ ßåíǕå 
6.  xǃî ǑƙƋɂā ÜƗƪåï̠ǃå ̠˻ƿ ƗḪ̇˵ ǃå ǑƼ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ïƓ˸˰ƪ˯å ǏǄƵ Ɇ˸ƶǃå

.ƗƼ̇ ƶ˸ǃå çïåíã èƓù˻Ǆ˸Ƶ Ǒù˹ˮƙ ɖùɂ̇ ˟ ˥ùƵ 
 

:ƲƜä̠ ˶ǁä 
]1[  Ü.Ǒƽˠ˶ǆ þƓ˵ǋ ÜɆ˸˱ǃå2007 ˙ḧƽǃå ïåí ÜƗ ˸˹˯ǃå Ɇɂ˦˸ƙ ǏƼ Ɨɂ̇ ˵ ǃå íïå˦˸ǃå ïāíÜ

 .ǑǃāǕå Ɨƶ ˠǃå ÜƗɂï˗˹ɜƪǗå ǑƶǆƓ˱ǃå 
]2[ Üɏ̠ ơ˸ ÜɏāƓ˹˲ǃå2006 Ɨɂï˦ǌ˸ƞ ÜæƓ˯ḧǄǃ Ɨɂï̠˹ɜƪǗå ̊Ḫ̇ǆ Üɏ̇ ǃ˵å ýƓ˸ǃå ñáïÜ

.Ɨ Ɂ̇ ƶǃå ˙˶ǆ 
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]3[ Ü˗˸˲ǆ ÜǑưƓǀǃå2014 ̠˲ǃå Ɇƞá ˥ǆ ɏ̇ ǃ˵å ýƓ˸ǃå ñá̇ǃå Ɨ˸ ƙ˹ ǑƼ ʕǄƶ˯ǃå ïāí Ü
í˗ƶǃå Ü˗ǒ˗˱ǃå íƓ˶˯ƿǙå ƗǄ˱ǆ Ü˙Ƒå̊ ˱ǃå ǑƼ ƗǃƓˠ ǃå ˥ǆ12 . 

]4[  Ü̠˸ ǆ˲å ÿ˦Ƶ̇Ƽ Ü̠˸ ǆ˲ Ǒƽǃå2009 ñáï ǑƼ ïƓ˸˰˯ƪǙå Ü ɆƤ̠ Ḫ˸ ɏ̇ ǃ˵å ýƓ˸ǃå
 ǑƼ ïå̇ ǀǃå ƴ˹Ʈ Ǒǃā˗ǃå Ǐǀ˯Ǆ˸ǃå ÜƗȻíƓ˶˯ƿǙå ƗƼ̇ ƶ˸ǃƓȺ Ɨɂ̇ ˵ ǃå íïå˦˸ǃå çïåíǗ ˖ǒ˗ơ

 Ɨ˴ƪ˓˸ǃå15 ˙Ƒå̊ ˱ǃå ÜƗǄ˻˴˸ǃå ƗƶǆƓƞ ÜɆɂ̇ ƕá 
]5[  ÜǊǄǃå ˗ˮƵ Ü˙ƿƓȺ2003 ƗǃƓƪï Üˤ Ǆƶ˯ǃå ÷Ɠˠƿ ǑƼ ˗ƑƓƶǃåā ƗƽǄḧ˯ǃå èƓȻíƓ˶˯ƿå Ü

.ç̇ ǋƓǀǃå ƗƶǆƓƞ Üǉåï˦˯Ḫí 
]6[  Ü˔Ǆˠ˸ǃå ˗ˮƵ ïƓ˶ ƕ2017Ü   ɖ˻ǀ˲ƙ ǑƼ ɏ̇ ǃ˵å ýƓ˸ǃå ñáï ǑƼ ïƓ˸˰ƪ˯Ǚå ïāí

 þ˦Ǆƶǃåā ˙˻˻˴˯ǃåā ƗȻíƓ˶˯ƿǙå þ˦Ǆƶǃå ƗǄ˱ǆ ÜƗȻíƓ˶˯ƿǙå èƓ˴ƪ˓˸Ǆǃ ˚˻˸˯˸ǃå ßåíǕå
í˗ƶǃå Ü˙Ƒå̊ ˱ǃå ÜƗɂïƓ˱˯ǃå27.úƓ ư˦ƕ ˗˸˲ǆ ƗƶǆƓƞ Ü 

]7[  ǑƑƓ˸ǈǗå ç˗˲˯˸ǃå ˤǆǕå ƝǆƓǈ̇ ƕ Ɨ ǈƓ˴ǈǗå Ɨ ˸˹˯ǃå ˙ɂ̇ ǀƙ2003. 
]8[ Üè̊ Ƶ Ü˚ɂ̊ Ƶ1995  å ˦˲˸ǃ Ɋ ˠ˳ƙ ƴȺå̇ ǃå í˗ƶǃå Üˤ Ǆƶ˯ǃå ƗǄ˱ǆ Ü˙˶ǆ ǑƼ Ɨ ǆǕ

.ç̇ ǋƓǀǃå ƗƼƓǀ˰ǃåā Ɨ Ɂ̇ ˯Ǆǃ Ɨ Ɂ̇ ƶǃå Ɨ˸ˢ˹˸ǃå 
]9[ Ü˗˸˲ǆ ÜÿƓǈ˗Ƶ1995 ó Ü˕ɂ˦ḧǃå ÜɊ ˠ˳˯Ǆǃ ǑɁ̇ ƶǃå ˗ǌƶ˸ǃå Ü"ˤ Ǆƶ˯ǃå èƓȻíƓ˶˯ƿå" Ü

29. 
]10[ Ü.Ɇ˻ˮǈ ˗˸˲ǆ ÜɆƼ˦ǈ1995 ˦Ǆ˱ǈǙå Ɨ˯ɜǆ ÜƗǆƓ˹ǃå íǚˮǃå ǑƼ ɏ˦Ɂ̇˯ǃå Ɋɣ ˳˯ǃåÜ

 .ç̇ ǋƓǀǃå ÜƗɂ̇ ˶˸ǃå 
]11[ ƞ ɋ˦ƽ˲ǆÜçí˦2008 þå˗˳˯ƪƓȺ ǑƪƓƪǕå ǑƑƓ˶ơǗå Ɇ˻Ǆ˲˯ǃå Üspss Ɨƶ ˠǃå Ü

ÿíïǕå ÜÿƓ˸Ƶ Üƴɂð˦˯ǃå ˙˵˹Ǆǃ ɆƑåā ïåí ÜǏǃāǕå. 
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and ridge regression in the Presence of 

Multicollinearity in regression analysis 

Hanan Duzan 
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                                     2 University  Alhadera   

Hanandduzan@yahoo.com 

 

Abstract          

This study investigates the problem of using ordinarily least 

squares (OLS) estimators in the presence of multicollinearity in 

regression analysis. As an alternative of OLS is ridge regression, 

which it is believed to be superior to least-squares regression in the 

presence of multicollinearity.  Properties of ridge regression 

estimators and Methods of selecting biased ridge regression 

Parameter are discussed. We use data simulation to make 

comparison between Methods of ridge regression and (OLS) 

Method. According to a results of this study, we found  Method of 

ridge regression are better than OLS Method when the 

Multicollinearity is exist. Our results have shown that the system 

stabilizes in a region of k  

Keywords: Linear models, multicollinearity, least squares method, 

ridge regression 

 ˛˱ǂ˶ǁä 
      èåï˗ǀ˸ǃ Ɇǒ˗ˮḪ ˕ƕƓƛ ïå˗ǀǆ ƗƼƓưƎȺ èåï˗ǀǆ þå˗˳˯ƪå ǑƼ Ɨƪåï˗ǃå ǉ˘ǋ ˖˲ ƙ

 ̞ ƙ˸ ̟ ơ˻ .ïå̠˲ǈǙå Ɇ˻Ǆ˲ƙ ǑƼ çí̠ƶ˯˸ǃå Ɨɣ ǃ˳å Ɨƿǚƶǃå í˦ƞā ǑƼ Ɏ̇ƺ˶ǃå èƓƶɁ̇˸ǃå
ǊǄǆƓƶǆ ïƓ˯Ƥå û̇ ā˟ ̞ƕƓ˰ǃå ï̠ǀ˸ǃå Ɠǌ˻ǃå ƗƼƓ˷ ǃ˸å èåï̠ǀ˸ǃå ̋ ƑƓ˶Ƥ Ɨ˵ƿƓ˹ǆ  ˚˻˲˯˸ǃå

 ï̠ǀ˸ǃå Ɠǌ˻ǃå ƗƼƓ˷ ǃ˸å èåï̠ǀ˸ǃå û̇  ˟˥ƕ˻ ƗǈïƓǀǆ ßå̇ƞǗ çƓǂƓ˲˸ǃå Ɨǀɂ̇˟ þå̠˳ ƪ˯ƓȺ xǃîā
 èåï̠ǀ˸ǃå Ɨǀɂ̇˟ ÿá Ɠǈ̠ƞā Ɨƪåï̠ǃå ǉ̆ǋ ƝƑƓ˯˹ǃ ƓǀƼāā Ɏ̇ƺ˶ǃå èƓƶɁ̇˸ǃå Ɨǀɂ̇˟ā ̞ƕƓ˰ǃå
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 Ɨƿǚƶǃå í˦ƞā ̠˹Ƶ Ɏ̇ƺ˶ǃå èƓƶɁ̇˸ǃå Ɨǀɂ̇˟ ˥ǆ Ɇ˷ Ƽá ̞ƕƓ˰ǃå ï̠ǀ˸ǃå Ɠǌ˻ǃå ƗƼƓ˷ ǃ˸å
ƶ˯˸ǃå Ɨ ˠ˳ǃå.ƗƼƓ˷˸ǃå Ɨˠǀ˹ǃå ïå̇ ǀ˯ƪå ýǚƤ ˥ǆ ˣǃîā çí˗ 

 

1. Introduction  

The ordinary least squares (OLS) estimator is the best linear 

unbiased estimator (BLUE)that where it can be used to investigate 

the linear relationships between the variables of interest. The 

model is   2Y = Xɓ + Ů, Ů~ N(ɞ,ů I)  and it is assumed, that 

ɓ is linear (each of its elements is a linear function of y, the 

dependent variable). Ĕ( )E b b= . The expected value of the slope 

estimates ɓ is the trueɓand in the class of linear unbiased 

estimators ofɓthe OLS estimator,Ĕɓ, with minimum variance. 

      In regression analysis, the presence of multicollinearity among 

independent variables is a common problem, which exhibits 

serious undesirable ects on the analysis. Itôs one of the major 

consequence on ordinary least squares (OLS) is that the estimator 

produces huge sampling variances, which may result in the 

exclusion of signicant coecients from the model. To deal with such 

instability, number of methods were developed, the most popular 

amongst them being the ridge regression (RR) estimator proposed 

by [9] that has been the enchmark for almost all the estimators 

developed later in this context. Ridge estimation procedure was 

based on adding small positive quantities to the diagonal of X X¡ 

which made RR estimator biased but ensured a smaller mean 

square error (MSE) than the OLS. Illustrated a technique for 

combining the prior information with ridge regression. Proposed a 

restricted ridge regression estimator based on RR estimator and 

restricted least squares (RLS) estimator and derived the superiority 

of this estimator over the other two by the criteria of MSE when 

the restrictions are correct and the conditions when they are not 

correct. A large number of research articles have appeared since 

then in this context. 
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     Multicollinearity is not uncommon when there is a large 

number of covariates. It may become a serious concern in 

dementia data because screening items are often highly correlated. 

Multicollinearity can cause unstable estimates and inaccurate 

variances which aǟects conýdence intervals and hypothesis tests 
[2]. A ridge estimator originally developed for linear regression 

provides a way to deal with the problems caused by 

multicollinearity. The ridge estimator in general shrinks estimates 

towards the origin. The amount of shrinkage is controlled by the 

ridge parameter, whose size depends on the number of covariates 

and the magnitude of collinearity. The mean squared error (MSE) 

is guaranteed to be reduced accordingly by the introduction of 

ridge parameter [9]. Applied the ridge regression method to 

improve parameter estimates and decrease prediction errors. 

          Ridge regression is a technique for analyzing multiple 

regression models, which may be exposed to the multicollinearity 

problem. The OLS regression technique provides unbiased 

estimates, but their variances are so large that they can be far from 

the actual value. By adding a degree of bias to the regression 

estimates, ridge regression reduces the standard errors; the net 

effect can be highly reliable estimates of the target parameters. 

There is a number of common biased regression techniques but the 

most popular one of which is ridge regression. The actual 

definition of ridge regression is the existence of accurate linear 

relationships between the variables of a regression model which 

we can notice. In order to identify the main predictors, it is 

extremely vital to deal with multicollinearity where the impact is 

great and the interpretation, the amendments, and the analysis 

occur in all the linear models. The main purpose of this study is to 

discuss the shortcomings OLS regression when estimating the 

regression coefficients in the presence of muticollinearity and to 

present the ridge estimator family as an alternative to the OLS 

procedure. 
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          Several authors have suggested various estimation methods 

to reduce the biasness problem. When [9] developed the ridge 

regression technique they suggested that this method, which is also 

referred to as the ridge trace, can be used to solve the biasness 

problem. This ridge trace is a plot which illustrates the ridge 

regression coefficients as the main function of k. By using this 

ridge trace, the analyst may give a value of k at which the 

regression coefficients can be stabilized. Often, the regression 

coefficients are varied widely to get a small value of k and then 

they are stabilized. Choosing the smallest possible value of k  

(which introduces the smallest bias) ensures that the regression 

coefficients can remain stable. It is noted that the increasing value 

of k will finally drive the regression coefficients to zero. Most of 

the later efforts in this area have concentrated on estimating the 

value of the ridge parameter k. Many different techniques for 

estimating k have been proposed by different researchers. To 

mention a few, [1], [2], [3], [10], [11],[12] and [13]. This study 

investigates the shortcomings of using the OLS estimators in the 

presence of multicollinearity with ridge regression presented as an 

alternative approach. The properties of ridge regression are 

discussed in detail and are based on the results obtained by [7]. 

The authors of the recent study have argued that this method is 

superior to the least-squares estimator in the presence of 

multicollinearity. 

 

2. Methodology 

Least-Squares Estimation : Consider the following P-variable 

regression model 

 2,,Y = Xɓ + Ů Ů~N(ɞů I)                          (1) 

where:  

 Y : )1( ³n column vector of observations on the dependent variable 

y; 

X : )( pn³ matrix giving n   observations on p-1 variables 2X  to

PX , the first column of 1ôs representing the intercept term; 
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b: )1( ³p column vector of the unknown parameters; 

e : )1( ³n column vector of n  disturbance terms.  

The leastïsquare estimator of bis given by 

                 
YXX)X ( ɓ - ¡¡= 1Ĕ                                                           ( 2) 

In model (1), the residual, Ů is assumed to be identically, 

independently,and normally distributed with a mean of  zero and 

constant variance.  

 The variance covariance matrix of  ɓĔ is   

                    
12Ĕvar -= X)(Xů)ɓ( `
                                                  ( 3) 

Alternative variant of the model:   TheX scaled variables are 

assumed such thatXX¡it has the form of a correlation matrix. To 

recognize this, consider the following multiple linear regression 

model. 

0 1 1 2 2 1 2i i p p iY = ɓ +ɓ X +ɓ X +...+ɓ X + Ů  ,            i = ,,..., p
        (4)

 

0 1 1 2 2     p pY = ɓ  + ɓ X +ɓ X ...+ɓ X   +                                 (5) 

By subtracting(4)with (5),we have: 

1 1 1 2 1 2i i i p ip p iY  - Y  = ɓ (X -X ) + ɓ (X -X )+...+ ɓ (X -X ) + Ů Ý    (6) 

The variables are then standardized to:  

1 2
ij ji

Y j

X - XY -Y
 ,           j = , ,..., p

S S
                                 (7) 

2 2 2 2

1 1

1 1
1 2

1 1

n n

Y i j ij j

i i

S  = (Y -Y )  , S  = (X X ) j = , ,..., p   
n - n -= =

-ä ä       (8) 

 

Define the following simple function of the standardized variables: 

( )1

1

i

i

Y

Y Y
Y

Sn

* -
=

-                                                              

        (9)

 
1

1 2
1

ij j*

ij

j

(X  - X )
X                          j  , ,..., p

Sn -
= =                         (10)             
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Therefore, the parameterized model with the transformed variables 

corresponding to model (1) is given by: 

1 1 2 2  * * * * * * * *

i i i p ip i  Y   ɓ X   ɓ X  ...  ɓ X  Ů   = + + + +           (11) 

Note That 1 2
j j*

j

Y

ɓ S
   ɓ    j  , , ...,p

S
= =  

Then the least squares estimator of b is given by: 

              1Ĕ * * - `ɓ  (X X )  X Y
¡ * *=                                                       (12) 

The x* matrix in the model can be written as follows: 

                           

11 12 1

21 22 2

1 2

 (13)                                    

* * *

p

* * *

p*

* * *

n n np

x x x

x x x
X                                     

x x x

è ø
é ù
é ù=
é ù
é ù
é ùê ú

2

1 1 2 1

1 1 1

2

1 2 2 2

1 1 1

2

1 2

1 1 1

 (14)                                

n n n
* * * * *

i i i i ip

i i i

n n n
* * * * *

i i i i ip* *
i i i

n n n
* * * * *

i ip i ip ip

i i i

X Xx x x

x x x x x
(X X )              

x x x x x

= = =

¡

= = =

= = =

è ø
é ù
é ù
é ù
é ù

Ý =
é ù
é ù
é ù
é ù
é ùê ú

ä ä ä

ä ä ä

ä ä ä

      

Since

2

2 2 21

1 1

 (15)1 1 2       
11

n

ij jn n
* ij j i

jij
i i

j

(x x )
x x

   ( )     S   , j  , ,....p      
n -n

x
s

=

= =

-
-

= = · = =
-

ä
ä ä
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and          

1 1

1

1

2 2

1 1

1 1

1

, 1 2

n n
ij j ik k

ij ik
j ki i

n j jk
k

j ki

n

jij jk k

i =

jk
n n

k
ij j ik

i = i =

ij
x

x x x x*x x  = ( )( )
s n s n

( x )(x x )
                    

(n )s s

(x - x ) (x x )   

                   =    = r j;k = , ,...p ; j k

(x - x )  (x x )   

= =

=

- -*
ä ä

- -

- -
=ä

-

-ä

¸

-ä ä

(16)  

                                                                                                                   

where jkr is the simple correlation coefficient between jX and KX  
.The matrix for the transformed variables can be written as:    

  

 

( )

12 1

12 2

1 2

(17)

1

1
1 1

1

P

P*

ij

P P

r r

r r
X X r ; i j

r r

¡ *

è ø
é ù
é ù= - ¢ ¢ ¸
é ù
é ù
ê ú

 

 

 

 

 

when the number of independent variable is (two) we have: 

 

( ) 12

2
12

12

(18)

111

1
1

*X X

r
C

r
r

¡ *

è ø
é ù
é ù
é ù
ê ú

-
-= =

-
-

 

For three independent variables ,(17) is then replaced by   
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( )

1 2 3 1 2 3 1 2 3

1 2 3 2 1 3 2 1 3

1 2

2 2

12 13 23 23 13 12 23 23

2 2 2

2 2

12 13 23 23 23 12 13 13

2 2 2

2

13 12 23 23

1

1 11

1 1 1

1 11

1 1 1

1

1

x (x x ) x (x x ) x (x x )

*

x (x x ) x (x x ) x (x x )

x (x

C

(r r r ) / ( r ) (r r r ) / ( r )

R R R

(r r r ) / ( r ) (r r r ) / ( r )
X X

R R R

(r r r ) / ( r )

R

¡ *
-

=

- - - - -

- - -

- - - - - -
=

- - -

- -

-
3 2 1 3 3 1 2

2

23 12 13 13

2 2 2

(19)

1 1

1 1x ) x (x x ) x (x x )

(r r r ) / ( r )

R R

è ø
é ù
é ù
é ù
é ù
é ù
é ù
é ù- - -
é ù

- -é ùê ú

 

where               1 2 3

2 2
2 12 13 12 13 23

( ) 2

23

2

1
x x x

r r r r r
R

r

+ -
=

-  

with p-variables case, the diagonal elements of  1** )(
\ -= XXC  can 

be written as follows: 

 ,...,p,j,)R(c jjj 211 12 =-= -  

where 2

jR  is the coefficient of determination of the least squares 

regression of *

JX on the remaining (p-1) regressor variables. 

Since jjj Ců)ɓVar( 2Ĕ = ,then 

  ¤­­ )ɓVar(,R jj
Ĕ12

 
Properties of the Ridge Solution:  

The main properties of the ridge solution are: 

i) The length of 
*

bĔ is a decreasing function of k. 

ii)  The residuals sum of squares is a monotone which 

increases as a function of k. 

iii)  The ridge estimator,Ĕb
*

, is a linear transformation of the 

least squares estimator, bĔ 

           ɓ)X (XkI)X(Xɓ `-**
%%

**¡* += 1                                            (20) 

iv) Ĕb
*

 a biased estimator of  b. 

         
ɓɓ)X (XkI)X(X)ɓ(E `-** ¸+=

**¡* 1
%

             (21) 
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v) The covariance of 
*

bĔis given by: 

        112cov -**¡**¡* ++= KI)X)(XX (XkI)X(Xů)ɓ( `-**
%

                 
(22)                

vi) The mean square error of 
*

bĔis given by  

             )ɓ)ɓ(ɓ)ɓE(()ɓMSE( -
¡

-=
ØØ

*
%

                                     (23)                                        

              ɓkI)X(Xɓk
k)(ɚ

ɚ
ů -**

i i

i 22
2

1

2 +¡+
+

=
¡

=

ä                               (24)      

                       [ ]ää
=

*

=

* +=
2

1

2
2

1

var
i

i

i

i )ɓBias()ɓ(
%% ,                            (25)                

where the first term on the right hand side of equation 

(25) is the sum of the variance of the estimators and 

the second term is the sum of squared biases, which 

is introduced by using 
*

bĔrather than bĔ.It can be 

seen that the sum of variances is a decreasing 

function of k , while the squared bias is an increasing 

function of k. 

vii)  ¤­*
¤­

)Ĕ(
Ĕ

b
bb

MSELim and hence for fixed k, the ridge 

estimator is not minimax. 

viii)  If bb¡  is bounded, then there exists a k >0 such that 

                  

)Ĕ()Ĕ( bb MSEMSE <*
. 

The variance inflation factor (VIF) : 

The variance inflation factor can be computed using the equation:  

           

12)1( --= jRVIF                                                          (26) 

where jR  is the coefficient of determination in the regression of an 

explanatory variable jX  on the remaining explanatory variables of 

the model. If jX  has a strong linear relation with other explanatory 

variables, then 2

jR  will be close to one and VIF values will tend to 

be very high. However, in the absence of any linear relations 
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among the explanatory variables, 2

jR will be zero and the VIF will 

equal one. It is known that a VIF value greater than one indicates 

deviation from orthogonality and has tendencies Generally, when 

the VIF > 10, we assume that there exists highly multicollinearity 

[. and that the sum of squared errors (SSE) approaches 1. There 

always exists a k>0, such that Ĕ( )kb has smaller MSE thanĔb , 

which means that  MSEĔ( ( ))kb < MSE Ĕ( )b  .Further details on this 

issue have been provided by [6] , [9], and [8] Finally, if
2 2

jR R< for all j and 2 0.90jR <  which implies that

2 1(1 ) 10jVIF R -= - < ,then we should not wary about the 

existence of multicollinearity. 

 

3. The  mante corlo design 

    A simulation study using 1000 samples with different n was 

conducted for to determine what K value is appropriate for ridge 

regression in a p variable regression model. The performance of 

the OLS and the different  ridge regression estimators are 

evaluated and compared. Furthermore, a brief description of the 

factors that vary in our simulation study is discussed in this 

section. 

      In most simulation studies, the mean-squaed error 

(MSE),variance inflation factor(VIF), andɓ of the proposed ridge 

estimators are calculated using a fairly low number of explanatory 

variables (two and four are the most common value of p). We will 

choose k which gives stable values of the estimated parameters and 

small VIF and MSE for different k values. A linear regression 

model with correlated independent variables is considered and the 

different potential jR  values are computed. 

                                                                                  

4. The Simulation Study and Results 

Through simulation studies, we could get 1
ĔAb¶, 2

ĔAb¶,

AVIF , and ASSEfor the different values of k and r using 
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samples of sizes of 10 and 100 after 1000 iterations and assuming 
`

0 1 2( , , ) (0.2,1.2,0.8)b b b b= =  and xi where i = (1, 2), which have 

normal distribution with an average of 0, variance of 4, and p of 2. 

We attempt here to compare the OLS when k=0 with the ridge 

regression (RR)  based on the selected k values according to stable 

of  Ab values, minimum ASSE, and AVIF approaching 1.0 for 

the various values of   12r  

Table 1.The simulation means of
¶¶¶¶

4321
Ĕ,Ĕ,Ĕ,Ĕ bbbb  VIF and SSE when 

n=10 

r12 k 1
ĔAb¶ 

2
ĔAb¶ ASSE AVIF  

0.100 0.000 0.887 0.376 0.000 1.009 

0.009 0.878 0.374 0.008 0.99 

0.855 0.000 0.499 0.537 0.000 3.71 

0.490 0.404 0.413 0.207 0.999 

0.209 0.000 0.990 0.029 0.002 1.045 

0.042 0.948 0.348 0.040 0.998 

0.302 0.000 1.042 0.381 0.004 1.005 

0.084 0.94 0.322 0.096 0.998 

0.404 0.000 0.551 0.635 0.000 1.194 

0.142 0.507 0.571 0.091 0.998 

0.519 0.000 0.197 1.069 0.02 1.369 

0.221 0.051 0.812 0.221 0.998 

0.553 0.000 0.877 0.193 0.000 1.440 

0.245 0.682 0.241 0.015 0.999 

0.610 0.000 0.829 0.243 0.001 1.594 

0.289 0.641 0.286 0.170 0.998 

0.654 0.000 0.425 0.666 0.000 1.750 

0.323 0.393 0.518 0.165 0.999 

0.710 0.000 0.507 0.568 0.004 2.020 

0.369 0.424 0.453 0.181 0.998 

0.755 0.000 0.460 0.605 0.000 2.328 

0.405 0.458 0.458 0.187 0.999 

0.803 0.000 0.463 0.588 0.000 2.818 

0.446 0.400 0.439 0.197 0.998 

0.855 0.000 0.499 0.537 0.000 3.717 

0.490 0.404 0.413 0.011 0.999 

0.903 0.000 0.874 0.125 0.012 5.468 
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0.533 0.043 0.331 0.248 0.998 

0.986 0.000 0.469 0.532 0.000 36.70 

0.605 0.382 0.384 0.232 0.999 

 

Table 2.The simulation means of
¶¶¶¶

4321
Ĕ,Ĕ,Ĕ,Ĕ bbbb  VIF and SSE when 

n=100 

 

r12 k 1
ĔAb¶ 

2
ĔAb¶ ASSE AVIF  

0.100 0.000 0.888 0.376 0.001 1.010 

0.009 0.879 0.375 0.009 1.000 

0.855 0.000 0.500 0.537 0.001 3.718 

0.490 0.406 0.414 0.209 1.000 

0.209 0.000 0.991 0.030 0.002 1.045 

0.042 0.950 0.036 0.042 1.000 

0.302 0.000 1.042 0.382 0.004 1.006 

0.084 0.946 0.323 0.098 1.000 

0.404 0.000 0.556 0.635 0.001 1.195 

0.142 0.509 0.572 0.092 0.999 

0.519 0.000 0.198 1.070 0.023 1.370 

0.221 0.053 0.813 0.223 1.000 

0.553 0.000 0.878 0.194 0.001 1.440 

0.245 0.683 0.242 0.160 1.000 

0.610 0.000 0.830 0.244 0.001 1.594 

0.289 0.6231 0.288 0.172 1.000 

0.654 0.000 0.426 0.667 0.000 1.750 

0.323 0.395 0.519 0.166 1.001 

0.710 0.000 0.508 0.568 0.005 2.021 

0.369 0.430 0.454 0.182 1.000 

0.755 0.000 0.460 0.605 0.000 2.329 

0.405 0.405 0.460 0.188 1.001 

0.803 0.000 0.463 0.588 0.000 2.820 

0.446 0.402 0.441 0.199 1.000 

0.855 0.000 0.500 0.537 0.000 3.718 

0.490 0.406 0.414 0.209 1.000 

0.903 0.000 0.875 0.125 0.012 5.469 

0.533 0.448 0.332 0.250 1.000 

0.986 0.000 0.469 0.533 0.000 36.70 

0.605 0.383 0.385 0.233 1.001 
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       Through simulation studies, we could get 1
ĔAb¶, 2

ĔAb¶,

3
ĔAb¶, 4

ĔAb¶, AVIF , and ASSEfor the different values of k 

and r using samples of sizes of 10 and 100 after 1000 iterations 

and assuming `

0 1 2 3 4( , , , , ) (0.2,1.2,0.8,2.5,1.2, )b b b b b b= =  and 

xi where i = (1, 2,3,4), which have normal distribution with an 

average of 0, variance of 4, and p of 2. 

We attempt here to compare the OLS when k=0 with the ridge 

regression (RR)  based on the selected k values according to stable 

of  Ab values, minimum ASSE, and AVIF approaching 1.0 for 

the various values of   jR .  

Table 3.The simulation means of
¶¶¶¶

4321
Ĕ,Ĕ,Ĕ,Ĕ bbbb  VIF and SSE 

when n=10 
2

jR  
K 

A 
¶

1
Ĕb  

A 
¶

2
Ĕb  

A 
¶

3
Ĕb  A ¶

4
Ĕb  1AVIF  

2AVIF  
3AVIF  

4AVIF  ASSE 

2

1

2

2

2

3

2

4

0.565

0.724

0.592

0.711

R

R

R

R

=

=

=

=

 
0.00 0.008 0.211 0.556 0.321 2.297 3.619 2.451 3.465 0.007 

0.47 0.131 0.223 0.344 0.255 0.998 1.127 1.023 1.110 0.161 

2

1

2

2

2

3

2

4

0.608

0.495

0.228

0.732

R

R

R

R

=

=

=

=

 
0.00 0.517 0.382 0.292 0.062 2.552 1.980 1.295 3.734 0.022 

0.39 0.339 0.288 0.212 0.216 1.069 1.008 0.807 1.257 0.169 

2

1

2

2

2

3

2

4

0.503

0.666

0.830

0.822

R

R

R

R

=

=

=

=

 
0.00 0.0048 0.141 0.532 0.379 2.012 2.989 5.887 5.616 0.003 

0.52 0.064 0.17 0.348 0.328 0.860 1.009 1.105 1.083 0.179 

2

1

2

2

2

3

2

4

0.726

0.426

0.480

0.478

R

R

R

R

=

=

=

=

 0.00 0.315 0.265 0.632 0.008 2.884 1.774 1.255 1.919 0.008 

лΦоу лΦнро лΦнпн лΦпсу лΦлун мΦмтм лΦфро лΦунс лΦфтп лΦмту 

2

1

2

2

2

3

2

4

0.494

0.347

0.360

0.288

R

R

R

R

=

=

=

=

 
лΦлл лΦнот лΦтмп лΦтму лΦллт мΦфтт мΦрол мΦрсу мΦплр лΦллс 

лΦнф лΦмон лΦрмл лΦррф лΦлтм мΦмну лΦфсн лΦффн лΦфро лΦноф 
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2

1

2

2

2

3

2

4

0.483

0.914

0.875

0.465

R

R

R

R

=

=

=

=

 
лΦлл лΦнму лΦнму лΦннл лΦллу мΦфос ммΦрт уΦллт мΦуст лΦллр 

лΦпт лΦмтл лΦмтл лΦомт лΦлрф лΦууп мΦнфс мΦммс лΦурф лΦмтт 

2

1

2

2

2

3

2

4

0.762

0.907

0.672

0.846

R

R

R

R

=

=

=

=

 лΦлл лΦмсл лΦмрс лΦпму лΦопт пΦмфт млΦтлу оΦлпс сΦпфл лΦллл 

лΦрт лΦмтн лΦнму лΦнтф лΦнрл лΦфуу мΦмур лΦфст мΦлфр лΦмрн 

2

1

2

2

2

3

2

4

0.459

0.199

0.390

0.271

R

R

R

R

=

=

=

=

 лΦлл лΦнрп лΦмлн лΦтпп лΦмст мΦупф мΦупф мΦсоу мΦотн лΦллн 

лΦнр лΦнуп лΦлфо лΦрун лΦмсл мΦмот мΦмот мΦлсс лΦфсс лΦмоу 

2

1

2

2

2

3

2

4

0.798

0.871

0.083

0.631

R

R

R

R

=

=

=

=

 
лΦлл лΦспп лΦомс лΦррн лΦнфн пΦфсм тΦтпу мΦлфл нΦтлф лΦлмс 

лΦпн лΦпмр лΦнот лΦплл лΦлрр мΦмтн мΦорр лΦтмп мΦлнм лΦнсп 

2

1

2

2

2

3

2

4

0.348

0.073

0.320

0.124

R

R

R

R

=

=

=

=

 
лΦлл лΦсуо лΦоср лΦфлу лΦпсн мΦроп мΦлту мΦптл мΦмпн лΦлмт 

лΦму лΦпуо лΦому лΦстл лΦофо мΦмон лΦуфм мΦмлл лΦфом лΦнпм 

2

1

2

2

2

3

2

4

0.903

0.999

0.994

0.999

R

R

R

R

=

=

=

=

 
лΦлл лΦмнн лΦмрр лΦпфн лΦнор млΦос мфрлΦм мррΦо мсфн лΦлл1 

лΦту лΦмфр лΦнмп лΦнмс лΦнмп лΦфпл мΦлл лΦффт мΦлл лΦмст 

2

1

2

2

2

3

2

4

0.946

0.999

0.994

0.999

R

R

R

R

=

=

=

=

 лΦлл лΦллт лΦмтф лΦррл лΦнсо муΦрф фунΦл6 мтуΦу улмΦр лΦллл 

лΦту лΦмфм лΦнмп лΦнмт лΦнмп лΦфсо мΦллс лΦффу мΦллс лΦмсф 

2

1

2

2

2

3

2

4

0.984

0.999

0.995

0.999

R

R

R

R

=

=

=

=

 лΦлл лΦллф лΦмтп лΦрпу лΦнсу соΦол фспΦлс мфтΦс м.ммл лΦллл 

лΦум лΦмфф лΦнлф лΦнмн лΦнлф лΦфрт лΦфтп лΦфс8 лΦфу лΦмтн 

2

1

2

2

2

3

2

4

0.079

0.219

0.436

0.427

R

R

R

R

=

=

=

=

 
лΦлл лΦнлр лΦслу мΦмрп мΦмфм мΦлу5 мΦнул мΦттн мΦтпп лΦллн 

0.23 0.136 0.327 0.659 0.699 0.859 0.925 1.131 1.116 0.421 

2

1

2

2

2

3

2

4

0.036

0.265

0.210

0.142

R

R

R

R

=

=

=

=

 
0.00 0.089 0.265 0.822 0.237 1.036 1.360 1.265 1.166 0.000 

0.15 0.075 0.261 0.718 0.219 0.890 1.081 1.024 0.965 0.108 
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2

1

2

2

2

3

2

4

0.356

0.126

0.161

0.345

R

R

R

R

=

=

=

=

 
0.00 0.079 0.049 0.749 0.421 1.553 1.143 1.191 1.526 0.000 

0.20 0.140 0.068 0.616 0.343 1.117 0.913 0.940 1.105 0.124 

2

1

2

2

2

3

2

4

0.025

0.179

0.231

0.094

R

R

R

R

=

=

=

=

 0.00 0.776 0.195 0.552 0.420 1.017 1.119 1.167 1.060 0.004 

0.10 0.697 0.194 0.489 0.364 0.922 0.997 1.031 0.954 0.104 

2

1

2

2

2

3

2

4

0.874

0.884

0.853

0.861

R

R

R

R

=

=

=

=

 0.00 0.233 0.231 0.397 0.241 7.936 8.634 6.793 7.193 0.003 

0.59 0.216 0.211 0.266 0.239 1.002 1.036 1.005 0.998 0.159 

2

1

2

2

2

3

2

4

0.823

0.837

0.841

0.858

R

R

R

R

=

=

=

=

 

0.00 0.236 0.240 0.409 0.191 5.649 6.121 6.303 7.046 0.003 

0.63 0.209 0.217 0.252 0.228 0.981 1.005 0.988 1.019 0.161 

2

1

2

2

2

3

2

4

0.956

0.967

0.539

0.766

R

R

R

R

=

=

=

=

 0.00 0.181 0.029 0.696 0.185 22.86 29.94 2.168 4.282 0.002 

0.56 0.162 0.154 0.397 0.194 1.134 1.201 0.877 0.985 0.198 

2

1

2

2

2

3

2

4

0.939

0.954

0.703

0.782

R

R

R

R

=

=

=

=

 0.00 0.185 0.025 0.663 0.192 16.46 21.92 3.363 4.584 0.003 

0.58 0.164 0.167 0.346 0.222 1.094 1.171 0.977 1.005 0.182 

2

1

2

2

2

3

2

4

0.951

0.957

0.703

0.972

R

R

R

R

=

=

=

=

 0.00 0.280 0.032 0.693 0.034 20.43 22.998 3.369 35.72 0.006 

0.72 0.201 0.142 0.335 0.163 1.024 0.991 0.824 1.024 0.225 

2

1

2

2

2

3

2

4

0.970

0.955

0.973

0.974

R

R

R

R

=

=

=

=

 0.00 0.295 0.035 0.632 0.036 32.80 22.238 37.73 38.01 0.007 

0.76 0.222 0.187 0.227 0.199 0.998 0.985 1.005 1.010 0.181 

2

1

2

2

2

3

2

4

0.977

0.959

0.869

0.973

R

R

R

R

=

=

=

=

 0.00 0.29 0.033 0.664 0.034 43.75 24.638 7.616 37.44 0.007 

0.58 0.226 0.133 0.349 0.158 1.286 1.192 0.995 1.240 0.190 

2

1

2

2

2

3

2

4

0.912

0.968

0.830

0.967

R

R

R

R

=

=

=

=

 0.00 0.301 0.016 0.663 0.043 49.12 37.642 7.316 29.58 0.007 

0.71 0.204 0.188 0.302 0.149 1.071 1.0612 0.898 1.009 0.204 

2

1

2

2

2

3

2

4

0.940

0.783

0.847

0.932

R

R

R

R

=

=

=

=

 0.00 0.301 0.011 0.678 0.046 16.63 4.6140 6.539 14.74 0.007 
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0.66 0.236 0.152 0.310 0.176 0.998 0.860 0.958 1.00 0.203 
2

1

2

2

2

3

2

4

0.880

0.503

0.710

0.827

R

R

R

R

=

=

=

=

 0.00 0.311 0.009 0.678 0.047 8.258 1.821 3.187 5.936 0.007 

0.52 0.268 0.059 0.404 0.158 1.201 0.85 0.973 1.126 0.200 

2

1

2

2

2

3

2

4

0.395

0.269

0.327

0.417

R

R

R

R

=

=

=

=

 0.00 0.396 0.015 0.654 0.110 1.654 1.368 1.486 1.715 0.008 

0.29 0.326 0.062 0.499 0.163 1.055 0.946 0.991 1.075 0.148 

2

1

2

2

2

3

2

4

0.365

0.172

0.325

0.481

R

R

R

R

=

=

=

=

 
0.00 0.397 0.017 0.657 0.112 1.573 1.207 1.482 1.926 0.009 

0.29 0.337 0.017 0.506 0.174 1.009 0.855 0.982 1.126 0.151 

 

Table 1.The simulation means of
¶¶¶¶

4321
Ĕ,Ĕ,Ĕ,Ĕ bbbb  VIF and SSE when 

n=100 
2

jR
 

K 
A 

¶

1
Ĕb

 
A 

¶

2
Ĕb

 A 
¶

3
Ĕb

 A 
¶

4
Ĕb  1AVIF

 

2AVIF

 
3AVIF

 
4AVIF

 
ASSE 

2

1

2

2

2

3

2

4

0.726

0.426

0.480

0.478

R

R

R

R

=

=

=

=
 

0.00 0.314 0.265 0.632 0.008 2.884 1.774 1.254 1.919 0.007 

0.38 0.251 0.241 0.466 0.080 1.170 0.951 0.825 0.972 0.176 

2

1

2

2

2

3

2

4

0.494

0.347

0.360

0.288

R

R

R

R

=

=

=

=
 

0.00 0.236 0.714 0.717 0.007 1.977 1.530 1.567 1.404 0.005 

0.29 0.130 0.509 0.557 0.069 1.126 0.961 0.990 0.951 0.237 

2

1

2

2

2

3

2

4

0.483

0.914

0.875

0.465

R

R

R

R

=

=

=

=

 

0.00 0.218 0.218 0.219 0.007 1.935 
11.57

3 
8.007 1.866 0.004 

0.47 0.168 0.168 0.315 0.057 0.882 1.295 1.114 0.857 0.175 

2

1

2

2

2

3

2

4

0.762

0.907

0.672

0.846

R

R

R

R

=

=

=

=
 

0.00 0.159 0.156 0.418 0.346 4.197 
10.70

8 
3.045 6.490 0.000 

0.57 0.170 0.217 0.278 0.249 0.986 1.183 0.966 1.094 0.150 

2

1

2

2

2

3

2

4

0.459

0.199

0.390

0.271

R

R

R

R

=

=

=

=
 

0.00 0.253 0.102 0.743 0.167 1.848 1.848 1.638 1.371 0.001 

0.25 0.282 0.092 0.581 0.158 1.135 1.135 1.064 0.964 0.136 



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мфу 

 
 

2

1

2

2

2

3

2

4

0.798

0.871

0.083

0.631

R

R

R

R

=

=

=

=
 

0.00 0.644 0.316 0.552 0.292 4.960 7.748 1.089 2.709 0.015 

0.42 0.414 0.236 0.398 0.053 1.170 1.353 0.712 1.019 0.263 

2

1

2

2

2

3

2

4

0.348

0.073

0.320

0.124

R

R

R

R

=

=

=

=
 

0.00 0.682 0.364 0.907 0.462 1.533 1.078 1.469 1.141 0.017 

0.18 0.482 0.316 0.668 0.391 1.131 0.890 1.099 0.929 0.240 

2

1

2

2

2

3

2

4

0.903

0.999

0.994

0.999

R

R

R

R

=

=

=

=

 

0.00 0.121 0.155 0.491 0.235 10.36 
1950.

1 
155.32 1691.9 0.000 

0.78 0.193 0.213 0.214 0.212 0.938 0.998 0.995 0.998 0.166 

2

1

2

2

2

3

2

4

0.946

0.999

0.994

0.999

R

R

R

R

=

=

=

=  

0.00 0.006 0.179 0.263 0.549 
18.59

7 
982.0 178.86 801.56 0.000 

0.78 0.189 0.212 0.216 0.212 0.961 1.004 0.996 1.004 0.168 

2

1

2

2

2

3

2

4

0.984

0.999

0.995

0.999

R

R

R

R

=

=

=

=  

0.00 0.008 0.174 0.547 0.267 
63.30

4 
964.0 197.67 1110.2 0.000 

0.81 0.197 0.208 0.211 0.207 0.955 0.972 0.966 0.978 0.170 

2

1

2

2

2

3

2

4

0.079

0.219

0.436

0.427

R

R

R

R

=

=

=

=  

0.00 0.205 0.609 1.153 1.191 1.084 1.280 1.772 1.743 0.001 

0.23 0.134 0.325 0.658 0.698 0.857 0.924 1.130 1.115 0.419 

2

1

2

2

2

3

2

4

0.036

0.265

0.210

0.142

R

R

R

R

=

=

=

=
 

0.00 0.088 0.264 0.822 0.237 1.036 1.359 1.264 1.165 0.000 

0.15 0.074 0.260 0.716 0.218 0.889 1.079 1.023 0.963 0.106 

2

1

2

2

2

3

2

4

0.356

0.126

0.161

0.345

R

R

R

R

=

=

=

=
 

0.00 0.078 0.048 0.749 0.420 1.552 1.143 1.143 1.191 0.000 

0.20 0.139 0.067 0.61 0.342 0.115 0.911 0.939 1.103 0.123 

2

1

2

2

2

3

2

4

0.025

0.179

0.231

0.094

R

R

R

R

=

=

=

=

 

0.00 0.775 0.195 0.551 0.420 1.017 1.119 1.166 1.060 0.003 

0.10 0.69 0.192 0.488 0.362 0.920 0.995 1.029 0.952 0.102 

2

1

2

2

2

3

2

4

0.874

0.884

0.853

0.861

R

R

R

R

=

=

=

=
 

0.00 0.232 0.230 0.397 0.241 7.935 8.633 6.792 7.193 0.002 

0.59 0.214 0.210 0.265 0.238 1.000 1.034 1.004 0.997 0.158 
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2

1

2

2

2

3

2

4

0.823

0.837

0.841

0.858

R

R

R

R

=

=

=

=  

0.00 2.235 0.239 0.409 0.191 5.649 6.120 6.303 7.045 0.002 

0.63 

 
0.208 0.216 0.251 0.227 0.979 1.004 0.986 1.018 0.160 

2

1

2

2

2

3

2

4

0.956

0.967

0.539

0.766

R

R

R

R

=

=

=

=  

0.00 0.181 0.028 0.695 0.185 22.86 29.94 2.168 4.282 0.002 

0.56 0.160 0.152 0.395 0.192 1.132 1.199 0.876 0.983 0.196 

2

1

2

2

2

3

2

4

0.939

0.954

0.703

0.782

R

R

R

R

=

=

=

=

 

0.00 0.184 0.024 0.663 0.191 16.46 21.92 3.362 4.583 0.002 

0.58 0.162 0.165 0.344 0.220 1.092 1.169 0.975 1.003 0.181 

2

1

2

2

2

3

2

4

0.951

0.957

0.703

0.972

R

R

R

R

=

=

=

=  

0.00 0.279 0.031 0.692 0.033 20.43 22.99 3.369 35.720 0.005 

0.72 0.199 0.140 0.333 0.161 1.023 0.990 0.823 1.022 0.223 

2

1

2

2

2

3

2

4

0.970

0.955

0.973

0.974

R

R

R

R

=

=

=

=  

0.00 0.294 0.034 0.631 0.036 32.80 22.23 37.734 38.011 0.006 

0.76 0.220 0.186 0.225 0.197 0.984 0.997 1.004 1.008 0.180 

2

1

2

2

2

3

2

4

0.977

0.959

0.869

0.973

R

R

R

R

=

=

=

=  

0.00 0.294 0.033 0.663 0.033 43.75 24.63 7.615 37.448 0.006 

0.58 0.225 0.131 0.348 0.156 1.284 1.190 0.994 1.239 0.189 

2

1

2

2

2

3

2

4

0.912

0.968

0.830

0.967

R

R

R

R

=

=

=

=  

0.00 0.300 0.016 0.662 0.030 49.12 37.64 7.315 29.586 0.006 

0.71 0.202 0.187 0.300 0.147 1.069 1.059 0.896 1.008 0.206 

2

1

2

2

2

3

2

4

0.940

0.783

0.847

0.932

R

R

R

R

=

=

=

=

 

0.00 0.301 0.01 0.677 0.046 16.63 4.613 6.539 14.739 0.006 

0.66 0.234 0.151 0.309 0.175 0.996 0.858 0.957 1.005 0.202 

2

1

2

2

2

3

2

4

0.880

0.503

0.710

0.827

R

R

R

R

=

=

=

=  

0.00 0.310 0.008 0.678 0.046 8.258 1.820 3.187 5.935 0.007 

0.52 0.207 0.057 0.402 0.157 1.199 0.848 0.971 1.124 0.198 

2

1

2

2

2

3

2

4

0.395

0.269

0.327

0.417

R

R

R

R

=

=

=

=  

0.00 0.395 0.015 0.654 0.110 1.653 1.367 1.485 1.715 0.008 

0.29 0.324 0.061 0.498 0.161 1.053 0.944 0.989 1.074 0.146 

2

1

2

2

2

3

2

4

0.365

0.172

0.325

0.481

R

R

R

R

=

=

=

=  

0.00 0.396 0.016 0.656 0.111 1.573 1.206 1.481 1.926 0.008 

0.29 0.335 0.015 0.505 0.172 1.008 0.854 0.980 1.124 0.150 
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5. Conclusion and Discussion  

 In this research, we referred to the multicollinearity problem, 

methods of detecting of this problem and effect on a result of 

multiple regression model. Also, we  make a  comparison between 

RR methods and OLS by using a simulation data (1000 

replications). In each simulation study, 1000 ridge regression 

estimate  and VIF (variance inflation factor) and SSE (sum squared 

error), for different k and different   were computed .   We noted 

ridge regression model are better than ordinary least square when 

the multicollinearity problem is exist and the best model is the 

generalized ridge regression  

We notice that: 

1- When r approaches 1 the problem is till present though SSE is 

small but VIF is large in OLS and RR and the estimates are non-

significant while in RR the SSE is still somewhat low and VIF 

approaches 1 and the values of  are significant though they are 

biased. Under these conditions we selected the value of k besides 

drawing with the least bias possible. Accordingly, the RR is better 

than OLS when there is multicollinearity problem. 

 

2- In the case when r approaches 0 the multicollinearity problem is 

somewhat non-present and we notice that in both cases AVIF 

approaches 10,, that ASSE is low, and that  estimates are somehow 

significant and close from one the other. 

 

3- When  the multicollinearity problem is somewhat present and 

we notice that RR is better in terms of AVIF and  estimates. 

Therefore, in presence of the multicollinearity problem it is better 

to use RR rather than OLS because estimates are non-significant in 

the model         
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:ЉϷЯгЮϜ 

ǆ˗ǀƙ ǑưƓ˸ǃå ˗ǀƶǃå ˗ǌƬ ĄƓ Ɇ˰ǆ ƗḧǄƪǚǃå èƓ˹ǀ˯ǃå ǑƼ Ąå̇ˮ˻ḪBluetooth, 
WLAN,RFID,  ɏ˦Ǆ˳ǃå ɄƙƓǌǃåāG 2.2 Ü3GÜUWB  ˔Ǆˠǃå çíƓɂð Ɨ ǂå˦˸ǃ ˣǃîā

 ˚˱˹ƙ Ǒḧǃ Ɠǌƕ óƓƤ ǑƑå˦ǋ ˤ ˸˶ƙ ˔Ǆˠ˯ƙ ç˗ǒ˗ƞ Ɨ ˹ǀƙ ɆḪ ÿƋƼ å˘ǌǃ .èǙƓ˶ƙǙå ǏǄƵ
 ÿ˦ɜȻ ÿã ̝ Ȼ˱ ǑƑå˦ǌǃå å̆ǋ ÿƋƼ xǃ̆ǃā ÜƗǃƓƶƼ çï˦˶ Ⱥ ƓǌǄƞá ˥ǆ ̞˸˸Ʈ Ǒ˯ǃå Ɠǌ˯ƽlā
 ƠƑå̇ ˵ǃå āî ǑƑå˦ǌǃå ˦ǋ  ÷å˦ǈǕå ǉ˘ǋ ˗ơá .Ɨ˷ƽ˳˹ǆ ƗƽǄḧƙ āî ā ˔˻Ḫ̇ ˯ǃå Ɇǌƪ

ç̇ ˻ƺ˶ǃå(Microstrip Antenna). 
 çƓǂƓ˲ǆ Ǒ˱ǆƓǈ̇ ƕ þå˗˳˯ƪƓȺ ˙˻ƺƮ Ǒˠɂ̇ Ƭ ǑƑå˦ǋ ˤ ˸˶ƙ Ɨƶƞå̇ ˸Ⱥ Ɠ˹˸ƿ Ü˖˲ ǃå å˘ǋ ǑƼ

 Ɠ˸ǋā MathCAD (Ɨ ˰˲ ǃå èƓƞ˦˸ǃå ɖ˻ˮˠƙ) ƝǆƓǈ̇ ƕ āmicrowave office 
AWR(Applied Wave Research) .˥˻˱ǆƓǈ̇ ˮǃå Ɨ˱ ˯˹ǃå ˥˻ƕ ƗǈïƓǀ˸ǃå ˕˸ƙā 

 
Abstract:  

In past decade has witnessed the introduction of many new 

wireless technologies, including Bluetooth, WLAN, 2.2G, 3G 

Cellular telephony, Radio Frequency identification (RFID), Ultra-

wideband (UWB) communications, and more. Each new 
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technology requires innovations in antenna design to achieve their 

full potential. 

  Low- profile, low-cost antenna supports the operation of many 

modern communication systems. Microstrip patch antennas 

represent one family of compact antennas that offers the benefits 

of a conformal nature and capability of ready integration with 

communication systems printed circuitry. 

In this paper, we review the micro strip patch antenna design using 

the MathCAD simulation and microwave office AWR (Applied 

Wave Research) and comparison between two results. 

1-Introduction:  

In this paper, we exhibiting the patch antenna, Advantages and 

disadvantages of patch antenna, Feeding Techniques, Design 

procedure of single rectangular Micro strip antenna with Mathcad 

simulation, and  Implementation of Micro strip patch antenna by 

using  AWR. 

1.1Basic characteristics: 

In its most fundamental form a Micro strip Patch antenna consists 

of a radiating patch on one side of a dielectric substrate which has 

a ground plane on the other side as shown in Figure (1). The patch 

is generally made of conducting material such as copper or gold 

and can take any possible shape. The radiating patch and the feed 

lines are usually photo etched on the dielectric substrate [4]. 
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Figure1.  Basic features of a patch antenna [1]. 

 

1.2 Advantages and disadvantages of patch antennas 

Table 1. Advantages and disadvantages of patch antennas.[3] 

                  Advantages           Disadvantages 

They are light in weight and low profile Narrow bandwidth 

They can be made conformal to the host 

surface 

Lower power gain 

Their ease of mass production using printed 

circuit technology leads to a low fabrication 

cost 

Lower power handling 

capability  

They are easier to integrate with other micro 

strip circuits 

Polarization impurity 

They support both linear polarization and 

circular polarization 

Surface wave  

They can be realized in a very compact form, 

desirable for personal and mobile 

communication hand held devices 

 

They allow for dual and triple band operations   
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2- Feeding Techniques:   

Micro strip patch antennas can be fed by a variety of methods. 

These methods can be classified into two categories- contacting 

and non-contacting. In the contacting method the RF power is fed 

directly to the radiating patch using a connecting element such as a 

micro strip line. In the non-contacting scheme, electromagnetic 

field coupling is done to transfer power between the micro strip 

line and the radiating patch   The four most popular feed 

techniques used are the micro strip line  coaxial probe (both 

contacting schemes)  aperture coupling and proximity 

coupling(both non-contacting schemes) [4]. Figure (2) shows the 

common Patch antenna feed.   In this paper we used micro strip 

line feed (inset feed) because Ease Fabrication and Impedance 

Matching is ease either.  

 

 

Figure (2) Patch antenna feed: (a) Micro strip line feed, (b) coaxial probe 

feed, (c) Aperture- coupling feed and (d) Proximity coupling feed[1] 

 

Table (2) below summarizes the characteristics of the different feed 

techniques. 
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Table (2) the characteristics of the different feed techniques [4]. 
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3- Design procedure of single rectangular Micro strip antenna 

with MathCAD simulation:  

In procedure, it assumes that the specified information includes the 

dielectric constant of substrate (Ůr), the resonant frequency (fr), and 

the height of the substrate h. 

 The procedure is as follows : 

1. specify :Ůr, fr(in GHz), and h(mm). 

2. for an efficient radiator, a practical width that leads to 

good radiation efficiencies is 

 

                                            (1) 

       Where  v0 is the free-space velocity of light.           

3. The effective dielectric constant of the Microstrip antenna is 

given by equation as: 

                                          (2) 

4. When w is found the extension of the length ȹL can be 

determined by equation as: 

                                    (3) 

5. The actual length patch can be determined by using following 

equation 

, , ςɝ,                                                              (4) 
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6. For a rectangular patch, typical input impedance at the edge of a 

patch range 100ohm to 400 ohm, can be written as[4]: 

ohm
W

L
R

r

r

in

2

2

)(
1

90
-

=
e

e
                                (5)  

7. The mutual conductance G12 can be calculated as: 

                                        (6) 

Where  J0  is the Bessel function of the first kind of order zero.  

8.  In this paper  the Micro strip inset feed line used for feed the 

patch, so the equation given for calculating the feed position can 

be written as: 

                                        (7) 

Where Z0 is the characteristic impedance (Z0 =50ohm). 

        Gin is the conductance can be obtained by as: 

 

 9. For two slots spaced by a distance L a part, the E and H plane 

radiation patterns may plotted using the equations [3]:- 

                                           (8) 
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       H-plane  (  

                               (9) 

  [1].E-plane ( 

Figures (3.a), (3.b) show the E and H-plane radiation pattern of 

single Micro strip patch in polar respectively. 

 

(a)                                     (b) 

Figure.3 radiation pattern of single Micro strip patch in polar:(a)E- plane 

(b) H-plane 

10. The antenna is a resonant circuit therefore; energy will be 

stored in the system. it can describe the energy stored by the 

parameter Quality factor(Q). 

     Typically there are three loss radiation, conduction (ohmic), 

and dielectric losses. Therefore the total quality factor Qt is the 

influenced by all of these losses and is, in general, written as [3]: 

 

                                                   (10) 
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Where: 
          Qt is total quality factor. 

          Qc  is quality factor due to conduction (ohmic) loss.        

  (ů is the  conductivity of conductor). 
          Qrad is quality factor due to radiation (space wave) losses. 

  
Qd is quality factor due to dielectric lose 

 
(tanŭ is the loss tangent of the substrate material tanŭ=0.001). 
11. The efficiency (which increases as h increases) may be 
expressed as: 

                                                                   (11) 

12. The directivity is one the most important figures- of- merit 
whose definition is given by: 

                                                                           (12) 
Where  Umax is the maximum radiation intensity can be written 
as: 

 
Where:  
   V0 is the voltage across the center of the slot (V0 =1). 
   ɖ0 is the 120ˊ. 
   Prad is the radiated power can be written as: 
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13. The gain G is given by: 

              G=e*D                                                       (13)    
The gain increases with resonant frequency and h decreases with 
increase in Ůr. 
Table (3) shows the simulated of characteristics drastically changes 
with changing resonant frequency and dielectric constant of 
substrate by using Mathcad. 

Table (3) the simulation results for rectangular Micro strip 
antenna 
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4- Matching techniques: 

The operation antenna system over a frequency range is not 

completely dependent upon the frequency response of antenna 

element itself but rather on the frequency characteristic of 

transmission line ï antenna element combination [1]. 

They are many matching techniques such as half - wavelength and 

Quarter ï wavelength Transformer that can be used to connect the 

transmission line to the antenna element and which can be designed 

to provide acceptable frequency characteristic. There will be used 

the Quarter ï wavelength Transformer [2]. 

Table(4), which give the exact line impedance for  N=1,2,3, and 4 

section Binomial matching  transforms, for ratio of load impedance 

, ZL(Rin) to feed line impedance,Z0. (ZL=252.2ohm(atfr=2.45,ɴ ►

Ȣ , Z0=50ohm). 

Table (4)   Binomial Transformer Design 

N=4 N=3 N=2 

Z\4Z

0 

Z\3Z

0 

Z\2Z

0 

Z\1Z

0    

Z\3Z

0 

Z\2Z

0 

Z\1Z

0    

Z\2Z

0 

Z\1Z

0    

Z\LZ

0 

4.55 3.04 1.658 1.11 4.121 2.246 1.224 3.36 1.5 5 

 

Figure (6) show the simulated S11 parameter for single patch 

antenna with matching and without matching by using Mathcad. 
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Figure (6) The simulated S11  parameter  for single patch antenna without 

matching and with matching(N=1,2,3) . 

S11 with out matching. 

Sm with matching (N=1) 

Sm1 with matching (N=2) 

Sm2 with matching (N=3) 

The most important parameter that shows the antenna efficiency is 

voltage standing wave ratio (VSWR). The results tabulated in table 

(5) are obtained VSWR for single patch antenna. 

                    Table (5) VSWR for single patch antenna   

 

VSWR 

 

Without 

matching  

with 

matching(N=2) 

with 

matching(N=3) 

with 

matching(N=4) 

5.045 1.402 1.183 1.087 

 

5- Implementation of Micro strip patch antenna by using 

AWR 

The software used to simulate the Micro strip patch antenna is 

microwave office AWR (Applied Wave Research). The simulated 

antenna using AWR software is shown in figure (7). Where, we 
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used to plot S11 parameter, Gain, as well as radiation patterns. The 

Figures (8), (9), (10) shown the simulation result by using 

software(AWR). 

 

Figure (7) AWR Schematic of implementation of Micro strip line fed 

patch   antenna. 

 

Figure (8) Return loss of single Micro strip patch antenna (dB) 

 

Figure (9) Gain of single Micro strip patch antenna (dB) 
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              (a)                                                                   (b)                                  

Figure (1) Radiation pattern of single Micro strip patch antenna:(a) E-

plane (b) H-plane 

 
6- Conclusion: 

The aim of this paper was to Comparison between design and 
simulate of microstrip patch antenna for use in wireless 
communication systems. The WiFi (wireless fidelity) uses the 
frequency range from 2.4 ï 2.5 GHz (IEEE 802.11a). 

The input impedance of patch antenna it has been found 252.237ɋ 
with using Mathcad. So it has been used matching technique 
(Quarter- wavelength Transformer) to improve matching ,where it 
has been found the VSWR 1.18by using Mathcad ,will byusing 
AWR was 138.2ɋ. 

The other characteristics of single patch it hasbeen found, the 
directivity 5.2dB with Mathcad and 4.3dB withAWR. The Return 
loss at center frequency -27.43dB without matching and -45.72 dB 
by using Mathcad. 
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Abstract 

Studies the corrosion behavior of stainless steel 316L cladding 

using gas metal arc welding (MIG) techniques. The corrosion 

behavior was performed by potentiostat at scan rate 3mV.sec-1 in 

3.5% NaCl to show the polarization resistance and calculate the 

corrosion rate from data of linear polarization by Tafel 

extrapolation method. The results indicate that the MIG cladding 

increase the corrosion Tafel slop, while decrease the polarization 

resistance compared with layer cladding of SS 316L on low carbon 

steel. Cyclic polarization was measured to show resistance of 

specimens to pitting corrosion and to calculate the forward and 

reverse potentials. The results show shifting the forward, reverse 

and pitting potentials toward active direction for cladding samples 

compared with different parameters. The clad beads in lines due to 

argon gas was used with samples; used to interpret the cyclic 

potential dynamic polarization curve are including: pitting 

potential, re-passivation or protection potential, anodic to cathodic 

transition potential, hysteresis and active-passive transition 

potential. 
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˛˱ǂ˶ǁä  
  á˗˶Ǆǃ þāƓǀ˸ǃå îǙ˦ ƽǃå ç˦ ˴ḧǃ ɆǂƉ˯ǃå ü˦Ǆƪ ƗƪåïíL316  ñ˦ǀǃƓȺ þƓ˲Ǆǃå èƓ ˹ǀƙ þå˗˳˯ƪƓȺ

Ǒǈ˗ƶ˸ǃå ) ðƓƺǃƓȺMIG Ɨˠƪå˦ƕ îǙ˦ ƽǃå ç˦ ˴ḧǃ ɆǂƉ˯ǃå ü˦Ǆƪ ßå̇ ƞã ˤƙ .(potentiostat 
 Ơ˴ǆ ý˗ƶ˸Ⱥ)1-(3mV.sec ) ǑƼ3.5Ė NaCl ƗǆāƓǀǆ ïƓǌˡǗ þ˦ǒí˦˶ǃå ˗ɂï˦ǄḪ (

 ßå̇ ǀ˯ƪå Ɨǀɂ̇ ˠȺ Ǒˠ˳ǃå æƓˠǀ˯ƪǙå èƓǈƓ ƕ ˥ǆ ɆǂƉ˯ǃå ý˗ƶǆ æƓ˴ơā æƓˠǀ˯ƪǙåTafel .
˲Ǆǃå Ɨ ˹ǀ˯ƕ þƓ˲Ǆǃå ç˦ ˴Ḫ ÿá Ǐǃã ƝƑƓ˯˹ǃå ˙˻˵ƙ ˥ǆ ˗ɂ̊ ƙ ðƓƺǃƓȺ Ǒ˸˲˸ǃå Ǒǈ˗ƶ˸ǃå ñ˦ǀǃƓȺ þƓ

 ïå˗˲ǈåTafel  îǙ˦ ƽǃå Ɨǀ ˟ ç˦ ˴ɜȺ ƗǈïƓǀǆ æƓˠǀ˯ƪǙå ƗǆāƓǀǆ ˥ǆ ɆǄǀƙ Ɠ˸˹˻ƕ ÜɆǂƉ˯Ǆǃ
 ïƓǌlǗ ɏïā̠ǃå æƓɣǀ˯ƪǙå ñƓʾ ʕƙ .ÿ˦Ɂ̇ḧǃå ˞ ƽ˳˹ǆ îǙ˦ƽǃå ǏǄƵ á̠˶ Ǆǃ þāƓǀ˸ǃå

 .Ɨ ˴ɜƶǃåā Ɨ ǆƓǆǕå èƓǈƓɜǆǗå æƓ˴˲ǃā ɆǂƉ˯ǃå ˔˻ǃƋ˯ǃ èƓ˹˻ƶǃå ƗǆāƓǀǆ ƝƑƓ˯˹ǃå ˙ǌˢƙ
 ĄƗǈïƓǀǆ ç˦˴ḧǃå èƓ˹˻ƶǃ Ɋ˵ ǃ˹å ǉƓ˱ƙǙå ˦˲ ǈ ̝ ǃ˻Ƌ˯ǃåā ɄǄ˳ǃåā þƓǆǕå Ǐǃã èƓǈƓɜǆǗå Ɇɂ˦˲ƙ
 ðƓƹ ˥Ƶ Ɨ˱ƙƓ˹ǃå ɉ˦ˠ˳ǃå ǑƼ ç˦ ˴ɜ˸ǃå èƓɂ̇ ḧǃå þå˗˳˯ƪå ˤƙ .ƗƽǄ˯˳˸ǃå èƓ˸Ǆƶ˸ǃƓȺ
 ǑƼ Ɠ˸Ⱥ ɏïā̠ǃå ǑɜǆƓ˹ǒ̠ǃå æƓɣǀ˯ƪǙå Ǐ˹˲ ǆ˹ ̇˻˴ƽ˯ǃ þ̠˳ ˯˴ƙ ÝèƓ˹˻ƶǃå ƴǆ ÿ˦ƞïǕå

å ýƓ˸˯ơå :ˣǃî Ǐǃã ƗȻí˦ǈǕå ýƓǀ˯ǈǙå Ɨ ǈƓɜǆɀā ÜƗȻƓ˸˲ǃå āá Ɋ ˮ˰˯ǃå çíƓƵã Ɨ ǈƓɜǆɀā Ü˙ǀ˹˯ǃ
ǑˮǄ˴ǃå Ǐǃã Ɋ˵˹ǃå ýƓǀ˯ǈǙå Ɨ ǈƓɜǆɀā Ü˓˟Ɠ ˯ǃåā ÜƗȻí˦ƛƓḧǃå. 

  Key Words: cladding, stainless steel 316L, low carbon steel, 

MIG cladding, corrosion behavior, polarization cyclic and 

potential dynamic Polarization. 

Introduction  

The corrosion behavior of carbon steel weldments is dependent on 

a number of factors. Consideration must be given to the 

compositional effects of low carbon steel and welding consumable 

and to the different cladding processes used. Because carbon steels 

undergo metallurgical transformations across the weld and heat-

affected zone (HAZ), microstructures and morphologies become 

important [1]. To join metals having different properties and 

without losing their properties, Cladding is one of the most 

efýcient methods for the bonding of those materials. Several 

methods of cladding such as roll bonding [2]. Austenitic Stainless 
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Steel 316L material is used in various industries for gas drilling, 

oil rings for removal and protection against corrosion. SS309L as a 

fil ler metal has also, been used in such applications but due to 

more percentage of carbon present in the material composition 

(0.03-0.08%) as compare with 316L (Ò 0.03) affects the corrosion 

resistance [3, 4]. cladding of three different layers of SS316L on a 

piece of mild steel has been studied with the concert of Hueyós test 

on these different layer specimens. The result of this test shows 

that the piece with one cladding layer has low corrosion resistance 

rate as compared to the 23pieces having two and three cladding 

layers. The best result is shown by specimen having three layers of 

cladding on it having corrosion resistance rate [5].  

2.1 Experimental procedures 

2.1. Samples Preparation 

 Austenitic stainless steel 316L was used as a filler material, and 

its chemical composition given in Table1, AISI 1018 steel was 

used as a base material because it is widely used in industries for 

making different components for different applications. Its 

chemical composition is given in Table 2, 

 Table1: Chemical Composition of Stainless Steel 316L (wt %)  

Stainless Steel 316L 

C 0.025 Ni 12-13 

Mn 1.5-2 Mo 2.5-3 

Si 0.7-1 N 0.06 

P 0.02 Cu 0.3 

Cr 18-19   

Table2: Chemical Composition of Low Carbon Steel (wt %)  

Low Carbon Steel 

Fe 99.2 Mo 0.005 

C 0.18 Ni 0.002 

Si 0.019 Al  0.061 

Mn 0.44 Co 0.05 
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P 0.0080 Cu 0.028 

S 0.005 Nb 0.005 

Cr 0.013 Ti 0.005 

V 0.005 W 0.05 

The specimens were cut from low carbon steel plate and one of the 

surfaces was cleaned to remove oxide and dirt before starting the 

process of cladding. The SS316L of 0.8mm diameter for 

depositing the clad beads in lines. During MIG method argon gas 

was used with 80-120Amp, 17-20Volt and speed 20cm/min. 

2.2Experimentation for Cladding 

Two samples were used with optimum cladding of SS316L on low 

carbon steel using gas metal arc welding MIG method, and the 

welding machine was used as showing in Figure 1. 

 
Figure 1 MIG Welding Machine 

 

The sample1 at 120A cladding current, 20V cladding voltage and 

sample2 at 80A cladding current, 17V cladding voltage, with the 

criterion of obtaining a sound cladding bead with good bounding 

and acceptable bead profile, showing Figure (2a) workplace MIG 

welding process and Figure (2b) shows the welding lines. 

 Effect of current (I), voltage (V) on reinforcement (thickness of 

the cladding), penetration (depth of fusion), dilution (percentage of 

dilution of the cladding layer) and hardness (micro hardness of 

sample) were examined. The samples were prepared after all the 

cladding process was performed. The samples were cut in 

perpendicular direction of the cladding, after cutting process the 

samples were cleaned then placed in mould and marked to 

facilitate working on the samples. 
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Figure 2 (a) workplace MIG welding process (b) Show welding line 

For calculation of the dilution, the reinforcement and penetration 

were measured from the cross sections of photography of 

specimens. Both the thickness and depth of fusion were measured 

using Foxit Reader software at several areas of the cladding as 

shown in Figure (3a) and average values are reported. Dilution (D) 

of the cladding was estimated using equation (1) [6]. Thickness of 

the cladding and depth of fusion, are shown in Figure (3b).  

ὈὭὰόὸὭέὲϷ    ρππȣȣȣȢȢȢȢȢȣȣȣ ȣ ȢȢρ [6]. 

Where B = Penetration (depth of fusion), and  

A= Reinforcement (Thickness of the cladding). 

Dilution is defined as the percentage of base metal in the cladding 

metal deposit. If the percentage of dilution is high, then the 

percentage of base metal in the weld metal deposit will be high and 

vice versa. At a higher percentage of dilution level, the surface 

properties are not enhanced to the expected level because of the 

presence of a higher amount of base metal. 

On the other hand, at a lower percentage of dilution level, the 

surface properties are much better compared to the base metal 

because of a low percentage of base metals in the deposited weld 

metal. Hence, the cladding process which produces a low 

percentage of dilution is generally preferred for hard facing 

applications [7].  The basic difference between welding and 
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cladding is the percentage of dilution [8,9].  Quality of cladding is 

primarily dependent upon chemical composition of the cladding 

metal, dictated by dilution of the base metal; the ideal dilution is 

approximately in range from 5 to 45%. The higher values of 

dilution may lead to excessive mixing of clad material with 

substrate. 

 
Figure3 (a) Photography of cross section for the sample [5],(b) 

Schematic representations of the procedures adopted to calculate 

Dilution[6] 

It can result to lower hardness of clad layer [10,11]. A typical 

result of overlaying with conventional arc welding processes is a 

high dilution level of the coating.  
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2.3 Preparation of the Corrosion Test  

Figure 4 samples were cut and then area of the sample relating to 

corrosive environment was 0.25mm2, to keep this area constant, 

the samples were coated by resin or polymeric materials such as 

Teflon or polyester with the defined area. The sample prepared and 

connected to a copper wire and then were cold mounted the image 

of prepared corrosion test samples is shown in Figure 4. The open 

circuit potential was measured to a mirror finish, rinsed in distilled 

water and stored in desiccators. The electrolyte reference used was 

sea water (3.5% NaCl). Polarization experiments were performed 

in ñGammary corrosion test deviceò with electrochemical standard 

cell with provision for working electrode, auxiliary electrode (Pt 

electrode) is shown in Figure 5. Electrochemical measurements 

were performed with a potentiostat at a scan rate 3mV.sec-1. 

 
Figure 4 Samples preparation for electrochemical test 

 
Figure 5 Gammary corrosion test device 

The main results obtained were expressed in terms of the corrosion 

potentials (Ecorr) and corrosion current density (Icorr) in addition to 

measure the potentiodynamic anodic polarization curves were 
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obtained at a potential rate of 3mV.Sec-1,  and a  potential  range  

from  0.55V to  1.3V  (3.5% NaCl)  in  relation  to  the corrosion 

potential.  

 

3. Results and Discussion 

3.1 Effect of MIG Method Parameters on Percentage of 

Dilution  

The value of the percentage of dilution at different conditions of I 

and V is given in the Table3. 

 

Table3: Variables levels and observed values of percentage of 

dilution  

Dilution% Voltage (V) 
Current (I) 

amp. 

Welding 

Parameters 

30.2 20 120 Sample1 

13.9 17 80 Sample2 

The effect of cladding parameters (current and voltage) on 

dilution. It was observed that the current and voltage have a 

positive effect on dilution. Because the dilution percentage 

increases with increase of current and voltage. In the dilution is 

maximum sample1 (30. 2%) when current and voltage at their 

maximum limit (120A-20V) and dilution is minimum sample2 

(13.9%) when current and voltage at their minimum limit (80A-

17V). 

3.2 Microstructure of Cladding  

The microstructure of SS316L cladding shown in Figure (6a) and 

low carbon steel base metals are shown in Figure (6b). The etched 

samples were subjected to an extensive optical microscope to 

study the microstructure in the base metal, heat effect zone, 

interface zone and clad metal zone under different magnifications. 
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Figure 6 (a) Optical microstructure of clads 

Deposited (b) Optical microstructure of Low carbon steel 

Microstructure of sample1; base metal, interfacial zone and clad 

metal zone for120A-20V are showing in Figure (7a,7b). 

Figure 8 shows microstructures of the sample2 clad made using 

80A-17V at Figure (8a) Interfacial zone, Figure (8b) clad metal 

zone. For cladding, a dendritic microstructure was developed at 

fusion boundary due to fast cooling conditions; Figure (7b, 8b) 

more globular structures were observed at center of weld clad 

metal that exposed ferrite content in Figure (7b) than in the Figure 

(8b), due to the increase in heat input. For heat affected zone 

(HAZ) and (IZ), the microstructure is critical for clad deposited 

properties. 

 
Figure 7 Microstructures of the clads deposited sample1 

at (a) Interfacial  zone and  (b) clad metal zone 

(a) 

 

(b) 
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The HAZ is the area of the base metal that microstructure and 

properties is altered by inducing intensive heat into the metal. It 

can be noticed that narrow HAZ was obtained for the examined 

welds as in Figure (7a, 8a) that observe a continuous phase, 

without micro-defects such as pores or cracks along the interface 

zone, allows having a good bonding between the substrate and the 

cladding material. 

 
Figure 8 Microstructures of the clad deposited sample2 at (a) Interfacial 

zone (b) clad metal zone 

3.3 Electrochemical behavior for Cladding clads deposited 

SS316L on Low Carbon Steel 

Two samples were electrochemically investigated; the other 

sample was taken from the substrate - SS 316L on low carbon steel 

interface and the other sides were covered to prevent any contact 

intervention. Both samples were anodic ally polarized starting with 

below the open - circuit potential for about 30minutes at room 

temperature25 Co with solution in 3.5% NaCl. Corrosion rate was 

calculated using Faradays law using equation (2)   

ὅὙ  ὑ  
Ὥ

Ὠ
ὉὡȣȣȣȣȣȣȣȣȣȣȣȢς 

Where CR = corrosion rate in (άάȾώ), icorr = corrosion current 

density (‘ὃὧάϳ  ), K = Faradays constant (3.27x 10Ȥ3 

άάὫ‘ὃ ὧά ώϳ )  and d = density in (Ὣὧάϳ  ). 
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3.3.1 Polarization Cyclic Test   

Figure 9 (a, b) shows a polarization cyclic graph of SS316L on low 

carbon steel   samples. The   polarization cyclic curves for sample1 

shows a starting potential at 477mV (that is characteristic of 

austenitic stainless steel). The passive zone finished (at protection 

potential (Ep) at 277.9mV. The pitting nucleation and a right loop 

are obtained; the cycle finished with a re-passivation breakdown 

potential (Eb) equal 443mV (that is characteristic of pitting 

propagation) and a positive hysteresis due to the irreversible 

damage by pitting are also observed. The corrosion rate was 

0.12814 m/year. Figure (9a). Marxel Pourbaix [11] concluded that 

on the SS316L surface an irreversible pitting was produced. In 

other work cyclic polarization experiments at SS316L were 

performed and pitting nucleation and propagation were observed 

[12]. Shieu et al determinate that SS316L pitting nucleated and 

propagated on an under surface, leaving the SS316L sample 

useless [13]. 

The polarization cyclic curve for sample2 shows a starting 

potential at -509mV, but the breaking potential was not observed. 

The loop is on the right, indicating pitting susceptibility of 

sample2. The passive zone finished at protection potential (Ep) 

equal +372.3mV and the cathodic curve are on anodic curve. The 

cycle finished with a re-passivation breakdown potential (Eb) 

equal 265mV. This indicates that the sample2 coating presented 

chloride attack resistance Figure (9-a). 

 

 

(a) 
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Figure 9: Polarization cyclic curve of corrosion samples after 

30minutes in 3.5wt%NaCl Solution 

(a)sample1,and (b)sample2 

The corrosion rate was5.673m/year Figure (9b). A similar behavior 

reported Gaertner et al [14], for a sample2 coating on SS316L in a 

saline electrolyte and observed that the sample2 coating was very 

resistant to the chloride attack. For some materials, the pitting 

potential coincides with the corrosion potential, which occurs 

when there is an oxide film on the material surface prior to the 

polarization as shown on Figures 9 (a,b). Due to the intersection of 

cathodic branch with the trans-passive region of anodic branch, the 

value of pitting potential is the same as corrosion potential. 

3.3.2 Potential-dynamic Polarization Test 

Figure10 (a,b) shows a potential-dynamic polarization diagram of 

the corrosion samples after 30minutes with solution in 3.5% NaCl. 

For cladding of SS 316L on low carbon steel is given in Figure 11a 

for sample1 and the data relating to this diagram are 3mV/Sec, 

potential range from 0.55V to 1.3V and the open-circuit potential 

is -0.2239V. Figure 3.5b for sample2 and the data relating to this 

diagram are 3mV/Sec, potential range from 0.55V to 1.3V and the 

open-circuit potential is 0.2049V as shown in Table4. Cladding 

plates of SS316L on low carbon steel, with and without polishing, 

showed lesser. 

(b) 
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The OCP time measurement is considered as an important 

parameter for evaluating the stability of the passive film of 

samples. As indicate that both of low carbon steel cladding shift 

the open circuit potential (Eoc) toward active direction. Thus 

samples of cladding SS316L on low carbon steel using MIG 

method, thermodynamically less tendency to corrosion. The 

behavior of cladding gives unstable surface/electrolyte interaction 

through the variation of potential with 17-20Volt, 80-120Amp and 

speed 20cm/min. 

Table 4: Comparison between corrosion rate of sample1 and sample 

2 for cladding SS316L on low carbon steel 

Corrosion rate 

( mm/year) 
Ecorr. (V) I Corr .(µA/cm2) Specimens 

0.041 -403 3.5 Sample1 

0.0359 -337 3.1 Sample2 

 
Figure 10 Comparison between corrosion rate of sample 1    and sample2 

for cladding SS 316L on low carbon steel 

Figure 11 shows that the potential-dynamic polarization curves 

exhibit the pitting corrosion potential of weld metals produced 

using different welding current. It was found that increasing 

welding current (sample2) from 80 to 120amp and speed 

20cm/min; shifted the pitting corrosion potential from 277 to 

390mVSCE.  
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Figure 11 (a,b) Schematic illustration of potential-dynamic scan 

(a)sample1 and (b)sample2 

This might be due to the smaller dendrite sizes and lesser inter-

dendritic spacing in the fusion zone produced by faster cd speed, 

and the pitted area was adjacent to phase boundary between 

austenite and delta-ferrite as shown in Figure 11(b) these results 

are similar to that reported by Wich an and Loeshpahn [15].  

For some materials, the pitting potential coincides with the 

corrosion potential, which occurs when there is an oxide film on 

the material surface prior to the polarization. Due to the 

intersection of cathodic branch with the trans-passive region of 
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anodic branch, the value of pitting potential is the same as 

corrosion potential. 

4. Conclusion 

Based on the results achieved in this study, the following 

conclusions can be drawn. 

1. The cladding current is an effective parameter affecting 

heat input and melting. In this regard, it is the most important 

process parameter which influences the dilution. Increase in 

cladding current leads to increase in dilution percentage and vice 

versa. 

2. The smaller dendrite sizes and lesser inter-dendritic spacing 

in the fusion zone produced by faster cladding speed, and the 

pitted area were adjacent to phase boundary between austenite and 

delta-ferrite. 

3. A continuous phase, without micro-defects along the 

interface zone, having a good bonding between the substrate and 

the cladding material. 

4. The current has a positive effect on the reinforcement, 

depth of penetration and percentage of dilution of cladding 

process, where increases with increasing the cladding current from 

80A to120A. 

5. The voltage has a positive effect on the penetration and 

percentage of dilution of cladding process, where increases with 

increasing the voltage from17-20V, while found high of 

reinforcement decreases with an increase in the voltage. 

6.  Polarization measurements reveals that corrosion potential 

for sample2 is less negative than sample1, indicating that former is 

more corrosion resistant than later in sample1. The higher 

corrosion susceptibility of sample2 was due to less protective 

surface passive film, results in high anodic dissolution rate. The 

values of corrosion current densities also support this observation.  

7. The similar between pitting potential and protective 

potential with corrosion potential are the most important 

parameters for evaluating the material pitting corrosion resistance. 
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ABSTRACT 

The concrete cover protects of the reinforcement against corrosion, 

there are several corrosion conditions in structures at Tripoli area ̪

Sea water are using in make concrete mixture. [1,2] 

        Sea water and local aggregate were used Reinforced concrete 

specimens were prepared with different water to cement ratios as 

well as with different concrete covers. 

Specimens (cubes and beams) have exposed to outdoor (Av. 

Relative humidity 50%) and climatic chamber (Av. Relative 

humidity 85%) environment. 

        Electrochemical behavior of the specimens was monitoring 

for two years for both environments. [3] Results have showed that. 

Water- cement ratio and concrete cover have a significant effect on 

corrosion rate for specimens mixed with sea water for both 

exposure conditions.  

Keywords 

Concrete cover ï chloride ï corrosion- reinforced concrete 

  ˛˱ǂ˶ǁä 
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 Ɨ˲Ǆ˴˸ǃå ƗǈƓƪ̇ ˳ǃå ˥ǆ èƓ˹˻Ƶ ˙˻˷˲ƙ ǑƼ ǑǄ˲˸ǃå þƓḪ̇ ǃåā ˙˲ ǃå ǉƓ ǆ þå˗˳˯ƪå ˤ˯ɂā
˸ǃå ˥ǆ ƗƽǄ˯˳ǆ ˔˴˹ƕ.ƗƽǄ˯˳ǆ Ɨ ǈƓƪ̇ Ƥ Ɨ ˠƹƋȺ ˣǃ˘Ḫā ˕˹˸ƪǗå Ǐǃã ßƓ 

 Ɨ ˮ˴˹ǃå ƗɁ˦˟̇ ǃå) Ɨ ƞïƓƤ Ɨ˭˻ˮǃ (èå̇ ˸ḧǃåā èƓ ʹɜ˸ǃå) èƓ˹˻ƶǃå ˕ư̇ ƶƙ50Ė ƗƼ̇ ƺǃåā (
 Ɨ ˮ˴˹ǃå ƗɁ˦˟̇ ǃå) Ɨ ƤƓ˹˸ǃå85Ė.( 

 ǚḧǃ ˥˻ǆƓƵ ç˗˸ǃ Ɨ ʾå̇ ǆ ˗ƶȺ (èå̇ ˸ḧǃåā èƓ ʹɜ˸ǃå) èƓ˹˻ƶǄǃ ǑƑƓ ˸ Ḫā˙ǌḧǃå ü˦Ǆ˴ǃå ÿá
å è̇ ǌˡá ˗ƿ Ǌǈá Ü˥˻˯˭˻ˮǃå ßƓ˸ǃå Ɨ ˴ǈ ÿá   ƝƑƓ˯˹ǃ-  Ɠ˸ǌǃ ǑǈƓƪ̇ ˳ǃå ßƓˠƺǃåā ˕˹˸ƪǗå

.ô̇ ƶ˯ǃå úā˙ˡ ǚḧǃ ˙˲ ǃå ǉƓ ˸Ⱥ Ɨƞā˚˸˸ǃå èƓ˹˻ƶǄǃ ɆǂƉ˯ǃå ý˗ƶǆ ǏǄƵ ˙˻ˮḪ ˙˻ƛƋƙ 

ƕ ǂ˹ǁ˕ǁä çƑ˶ǂḥǁä :ǑǈƓƪ̇ ˳ǃå ßƓˠƺǃå-  ɆǂƉ˯ǃåĲ  ˗ɂï˦ǄḧǃåĲ  Ɨ˲Ǆ˴˸ǃå ƗǈƓƪ̇ ˳ǃå 

Introduction  

Concrete has been used from many hundreds of years, Which the 

ability of concrete to withstand the damaging effect of 

environments factors. [1,2,3]. The physical life time of reinforcing 

concrete buildings is mainly.  [2,4,5,6] 

1) The corrosion reinforcement of concrete structures protected by 

concrete cover provides mechanical barrier to the movement of 

water and oxygen necessary, which barrier depends on the 

concrete quality. 

2) The embedded steel by concrete, which means that iron oxide 

film rapidly forms on the surface of embedded steel, this film 

arising products of cement hydration. 

3) high alkaline occurs corrosion of reinforcement,              

difference in electro-chemical potential within the steel concrete 

due to use of mixing water of high salt concentration, segregation, 

bleeding, unequal compaction in permeability of concrete.  

4) alkaline environment destroyed or cracks of concrete, reaches to 

surface of embedded steel, that reduced the protection of 

embedded steel.  
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The objective of this paper is to study the effect of concrete cover, 

sea water with different water-cement ratios on the electrochemical 

behavior and corrosion rate of reinforcement at different 

environment. Testing program is summarized by the Figure (1). 
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Fig .1. Testing program 

Experimental program, Material, and Testing 

Effect on sea water on the reinforced concrete specimen and bar 

were studied in two parts. The first part of study involved the 

effect of mixing water on the reinforcement with different cover 

exposed to outdoor environment. The second part of the program 

was an examination of the corrosion rate of the reinforcing steel. 

Material  

Cement  

Normal Portland cement (sooq Ei-ghames factory) was used in this 

study table (1) content of chlorides and sulfates cement. 

Table (1) chlorides and sulfates contents for cement used 

Chlorides% Sulfates% 

0.1964% 2.160% 

 

Mixing water  

Type of water were used throughout this study for mixing, Sea 

water from (Matred beach). chemical composition sea water is 

listed in table (2) and table (3) 

Table (2) chemical composition sea water  

Ions Sea water 

Chlorides mg/lt 22198.79 

Sulfates mg/lt 3100 

Bicarbonate mg/lt 244 

Carbonate mg/lt NIL  

 

Table (3) chemical composition sea water  

Ions Sea water 

Sodium mg/lt 12275 

Potassium mg/lt 510 

Calcium mg/lt 640 

Magnesium mg/lt 1392 
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pH 7.8 

TDS at 105C 71075 

Calculated TDS 40359.79 

Aggregates 

Local aggregates (fine and course) were used in these study 

chlorides and sulfates contents and some properties are listed in 

table (4) 

Table (4) some chemical and physical properties for aggregate 

 chlorides sulfates absorption density porosity 

Fine 

agg 

0.0106% 0.3530%  

 

 
 

Coarse 

agg 

0.0673% 0.0396% 
2.6% 

2.37 

 6.57% 

Clay and silt content in fine aggregate 0.51% 

 

Steel  

Plain and deformed steel bars with diameter of 12 mm and yield 

stress 320 Mpa were used. 

Compressive strength 

results of compression strength results have been obtained for 28 

daysô specimen for each type of water and water cement ratios. 

The results are listed below in table (5)  

Table (5) compressive strength results ( Kg/sq.cm) 

Mixing 

water 

W/C ratio  

 

S.W 350 300 257 

 

 

PH results  

PH of water cement used in concrete mixture, and starting PH of 

concrete specimen were obtained and listed in table (6). 
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Table (6) PH results  

Mixing water  cement Starting concrete 

potential 

S.W S.W 

 

7.8 13.5 11.9 

 

Total chloride content of O.D.E 

The results of total chloride content for specimen exposed to 

outdoor environment. Results were measured after 25months for 

all samples. 

 

Chloride content 

S.W  

2.492% 

 

Results of testing 

Samples of bars mixed with sea water, the results obtained from 

reference electrode potential test of embedded steel with different 

(w/c) ratios and different concrete cover, exposed to O.D.E .the 

results were listed in fig. (2) from table (7). 

Table (7) Electrode potential of embedded bars mixed with S.W 

Exposed to O.D.E (W/C 0.45)        

cover mm Time 

days 25 mm 45 mm 65 mm 

400 425 400 30 

380 405 380 60 

335 410 335 90 

345 305 345 120 

325 285 325 150 

312 297 312 180 

310 285 310 210 

304 348 304 240 
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Samples of specimen mixed with sea water, the results obtained 

from reference electrode potential test of embedded steel with 

different (w/c) ratios exposed to O.D.E and C.C.E  

The results were listed in Fig. (2) from table (8). 

 
Table (8) Result of electrode potential of specimen mixed with S.W 

exposed to O.D.E and C.C.E 

Time days 30 60 90 120 150 180 210 360 390 420 450 

w/c 

ratio  

0.45 605 195 188 188 158 150 198 221 204 203 215 

0.75 565 292 245 250 305 150 200 397 85 402 400 

Samples of specimen mixed with sea water, the results of 

corrosion rate test exposed to (O.D.E), with different (w/c) ratios 

the results were listed in Fig. (2) from table (9). 

   Table (9) Corrosion rate (Cr) results for S.W specimen  

      exposed to O.D.E sample 1 HEu         

w/c 
concrete cover mm 

0.75 0.60 0.45 

9.996 16.05 2.034 G1 25 

20.25 10.05 1.779 G2 45 

41.87 22.06 1.525 G3 65 

 

Samples of specimens mixed with sea water, the results obtained 

from reference corrosion rate test, with different cover concrete 

exposed to (C.C.E). 

The results were listed in Fig. (3) from table (10).  

 
  Table (10) Relation between corrosion rate and cover for S.W 

   specimens Exposed to C.C.E   

w/c 
concrete cover mm 

0.75 0.60 0.45 

2.9 3 3 G1 25 

3 10 22.5 G2 45 

10 20 42.5 G3 65 
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Discussion of test results 

Graph in Fig. (2) obtained have similar trends in relationships 

between potential and time show samples of these results 

embedded bars have concrete cover 45mm for all specimen show 

potential greater than of that bars have 25mm and 65mm concrete 

cover. 

The results potential of embedded bars mixed with sea water are 

the same results for 65mm and 25mm cover concrete and cement 

ratio 0.45. 

 

FIG (2) Electrode potential of embedded bars mixed with S.W 

Exposed to O.D.E (W/C 0.45) 

 

Graph in Fig. (3) obtained have similar trends in relationships 

between potential and time which the results potential of 

embedded bars mixed with sea water increase with cement ratio 

0.75. 



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нпн 

 
 

 

FIG. (3) Results of electrode potential of specimen mixed with 

S.W exposed to O.D.E and C.C.E 

Graphs G1, G2 and G3 in Fig. (4) represent a sample relationship 

between corrosion rate and concrete cover with different water to 

cement ratio. All results have similar trends in the relationships. 

With comparison of the graphs G1, G2 and G3 its evident that the 

reinforcement embedded in concrete mixed with 0.45 water to 

cement ratio have the lowest corrosion rate than the specimen 

mixed with 0.6 and 0.75 water to cement ratio. 

In addition, corrosion rate of the bars embedded in concrete mixed 

with 0.45 w/c ratio and cover 0.25mm have the same result of the 

specimen mixed with 0.6 w/c ratio and cover 0.45mm. whereas, 

corrosion rate of the specimen mixed with 0.75 w/c ratio and 

embedded 45mm from the outdoor environment has 0.092mg per 

sq.cm/year, which represents 4.5% w/c ratio and cover 25mm. 

In general, corrosion rate of the embedded bars decreases with 

increase of concrete cover. For all graphs, corrosion rate of the 

embedded bars with cover 65mm and water to cement ratio 0.6 and 
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0.75 have more than three times of the specimen embedded in 

concrete have water to cement ratio 0.45 and cover 65mm 

 

FIG. (4) Corrosion rate (Cr) results for S.W specimen exposed 

To O.D.E sample 1 HEu 

 

Embedded bars have concrete cover 25mm for all specimen show 

potential greater than of that bars have 45mm and 65mm concrete 

cover, but all samples with different water to cement ratio have not 

reach to passivity or greater than -200mv which indicate less than 

10% probability corrosion may be occur. The PH values of all 

specimens were around 12, referring to Fig. (5) and in spite of high 

PH value surrounding the embedded bars, they located in corrosion 

area. The embedded bars in concrete mixed with sea water come in 

compatible with the corrosion results which will discussed in next 

section 

The relationships between concrete mixed with sea water and 

different w/c ratio were show in Fig. (5). Graphs G1 and G2 are 

sample of corrosion rate increases with concrete cover, starting 

from 0.88 to 1.327 mg/sq.cm/year for 25mm concrete cover to 

2.43 and 3.704 mg/sq.cm/year for 65mm and for embedded bars 
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mixed with water-cement ratio 0.75 (G3), corrosion rate decreases 

with concrete cover. 

It could be concluded that the water cement ratio has an important 

effect in the results, whereas, corrosion rate of the bars having 

concrete cover 25 mm for w/c ratio 0.75 having about 6 times 

greater than that of same cover in w/c ratio 0.45, but this effect 

decreases to 1.5 times for 65mm. 

 

FIG. (5) Relation between corrosion rate and cover for S.W specimens 

Exposed to C.C.E 

Conclusion  
From the study, discussion of test results it is conclusion the 

following:   

1. Corrosion rate in concrete mixed with (0.45% w/c) ratio and 

cover (0.25 mm) have the same result of the specimen mixed with 

(0.6% w/c) ratio and cover 0.45mm. 

2. Corrosion rate decreases with increase of concrete cover for 

specimens mixed with sea water and exposed to climatic chamber 

environment. 
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3. The possibility of corrosion increases with w/c ratio for 

specimens exposed to climatic chamber environment and mixed 

with sea water. whereas, plain bars show less than 10% possibility 

of corrosion ratio. For different water to cement ratio. 

4. Water cement ratio has an important effect in the result, 

whereas, corrosion rate of the bars having concrete cover (25mm) 

for w/c ratio 0.75 having about 6 times greater than that of same 

cover in w/c ratio 0.45, but this effect decreases to 1.5 times for 

65mm. 
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˛˱ǂ˶ǁä 
 ÜƗɂ̇ ˷ơ ï˦ˠƙ Ɇơå̇ ˸Ⱥ ǑƑå˦˵ƶǃå ÿƓɜƪǗå ɖ˟Ɠ˹ǆ ƴǆ ɆǆƓƶ˯ǃå ǑƼ Ɨ ˸Ǆƶǃå æïƓ˱˯ǃå è̇ ǆ
 Ɠǌǈá ïƓ ˯Ƶå ǏǄƵ ɖ˟Ɠ˹˸ǃå ˣǄƙ í˦ƞā ýā˗ǃå ˣǄƙ èƓǆ˦ɜơ ˕ǄǋƓ˱ƙ èƓ˹˻˯˴ǃå ƴǄˠǆ Ǐ˯ơā
 .Ɨ ʽɂ̇ ǃåā Ɨɂ̇ ˷˲ǃå ɖ˟Ɠ˹˸ǃå ǑƼ ƗȻíƓ˶˯ƿǙå Ɨ ˸˹˯ǃƓȺ Ɠǌ˻ǄƵ ˔Ǆƺ˯ǃå ˥ɜ˸ɂā Ɨ˯ƿ˓ǆ ç̇ ǋƓˡ

ǏǄƵ ɆǋƓ˱˯ǃå å˘ǋ ˙ƛá ˗ǀǃā  ˕˹ǀȻá Ɠǆ˗˹Ƶā .ýā˗ǃå ˣǄ˯ǃ Ɨ ˸ƪ̇ ǃå ɖƑƓƛ˦ǃåā èƓˠˠ˳˸ǃå
 ̞ǃāƓơ Ǌ˹ǆ æ̇ǌǃå ˥ɜ˸Ȼ Ǚ ĄƓƪ˦ Ǆ˸ǆ ĄƓƶƿåā ǑƑå˦˵ƶǃå ÿƓɜƪǗå ÿá ýā̠ǃå xǄƙ èƓǆ˦ɜơ
 Ǐǃã ú˗ǌƙ ˕ǈƓḪ Ǒ˯ǃå ƓǌƙƓǌƞ˦ƙā Ɠǌ˯ƪƓ ƪ ˥ǆ ˙˻˻ƺ˯ǃƓȺ ˣǃîā ç̇ ǋƓˢǃå ǉ˘ǌǃ ɏ˗˶˯ǃå

ƓǈƓɜǆã ïƓ˯ƵǙå ˥ƶ˻Ⱥ ̆ƤǕå ÿāí ɖ˟Ɠ˹˸ǃå xǄƙ ǏǄƵ ßƓ˷ǀǃå ˤǌǄǂƓ˵ǆ Ɇơ ǑƼ ÿƓɜ˴ǃå è
 ̇˻ƹ èƓ˴ƪ˓ ǃ˸åā èƓ˸s ˹˸ǃå ƴǆ ÿāƓƶ˯ǃƓɁā ÜƓǌƶǆ ɆǆƓƶ˯Ǆǃ ç̠ǒ̠ƞ èƓƪƓƪ Ǐǃã ÜƗǈƓɜƪǗå
 ɉā˙Ƭ ƴǆ ɖƼå˦˯ǒ Ɠ˸Ⱥ Ɠǌƶǆ ɆǆƓƶ˯ǃåā ç̇ ǋƓˢǃå ˣǄƙ Ɨǌƞå˦ǆ ƓǌǀƙƓƵ ǏǄƵ è˘Ƥà Ɨ ǆ˦ɜ˲ǃå

 .Ɨ Ǆ˲˸ǃå ƓǌƙƓƶ˸˯˱ǆ èƓƞƓ ˯ơǙ Ɨ˸Ƒǚ˸ǃå Ɨ ǈå̇ ˸ƶǃå Ɨ˭˻ˮǃå 
å Ɨƪåï˗ǃå ǉ˘ǋ ˥ǆ ú˗ǌǃå Ɨ ˸ǃƓƶǃå æïƓ˱˯ǃå ˞ƶȺ Ɨƪåïí ǏǄƵ ß˦ ˷ǃå Ɋ Ǆ˴ƙ Ɨ ˰˲ ǃ

 ÿ˦ḧƙā Ɠǌ˹ǆ çíƓƽ˯ƪǙå ƗƮ̇Ƽ Ơ˯ƙ ƗǆƓƵ Ɨɂâ̇Ḫ ǑƑå˦˵ƶǃå ÿƓɜƪǗå ɖ˟Ɠ˹ǆ ƴǆ ɆǆƓƶ˯Ǆǃ
 ǉ˘ǋ èï˦Ǆˮƙ Ǒ˯ǃåā ÜƓǌƶǆ ɆǆƓƶ˯ǃå èƓƪƓ ˴ǃ Ɨ ǌ˻ƞ˦ƙ ɉ˦ˠƤā Ɨ ƪƓƪá ç˗ƵƓƿ ƗȺƓ˰˸Ⱥ

ǈå̇ ˸ƶǃåā Ɨ ʹɂ̇ ˵˯ǃåā ƗɂïåíǗå ˔ǈå˦˱ǃå ˥ǆ ƗƵ˦˸˱ǆ ǑƼ æïƓ˱˯ǃå Ɨ ʸƓ˸˯ƞǙåā Ɨ
.ɆǆƓƶ˯ǃå èƓƪƓ ˴Ⱥ Ɨˠ ƙ̇ ˸ǃå ƗȻíƓ˶˯ƿǙåā 

 ƕǁä˕ǁä çƑ˶ǂḥǁä 
ǑƑå˦˵ƶǃå ÿƓɜƪǗå- Ɨ ˸ǃƓƶǃå æïƓ˱˯ǃå- ƗɂïåíǗå ˔ǈå˦˱ǃå- Ɨ ʹɂ̇ ˵˯ǃå ˔ǈå˦˱ǃå-  ˔ǈå˦˱ǃå

Ɨ ǈå̇ ˸ƶǃå- Ɨ ʸƓ˸˯ƞǙå ˔ǈå˦˱ǃå- ƗȻíƓ˶˯ƿǙå ˔ǈå˦˱ǃå. 

mailto:Fathea.Gumma@uob.edu.ly
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Abstract 

Scientific experiences in dealing with slum areas went through 

urban development stages, and until the early 1960s, the 

governments of these countries ignored the existence of these areas 

as a temporary phenomenon that could be overcome by economic 

development in urban and rural areas. This neglect affected the 

official plans and documents of these countries. When the 

governments of those countries realized that slum housing is a 

tangible reality that cannot be escaped, they tried to address this 

phenomenon by changing their policy and orientations that aimed 

to eliminate these areas without taking into account the residents' 

capabilities in solving their housing problems, to new policies to 

deal with them, and in cooperation with Non-governmental 

organizations and institutions have taken upon themselves to 

confront this phenomenon and deal with it in accordance with the 

conditions of the urban environment appropriate to the needs of 

their local communities. 

The aim of this research study is to shed light on the study of some 

global experiences of dealing with informal housing areas as a 

general vision that provides an opportunity to benefit from them 

and serve as a basic base and guidelines for policies to deal with 

them. These experiences have crystallized in a range of 

administrative, legislative, urban, social and economic aspects 

related to dealing policies. 

Keywords 

Slum Housing- Global Experiences- Administrative Aspects- 

Legislative Aspects- Urban Aspects - Social Aspects- Economic 

Aspects. 

Introduction  

Slum housing expresses a cultural gap and turmoil in the social 

and urban balance between the countryside and the city, as it 

expresses a segment of society trying to solve the housing problem 

on its own without the government, by providing adequate housing 
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for its living conditions, and thus it arises as a reflection of the 

absence or weakness of the role of urban planning and the 

legislative and executive authorities In several pictures; This 

makes this housing lose legitimacy in terms of possession, 

planning, and important urban elements such as infrastructure, 

public services, and lack of observance of the conditions for 

construction operations, in addition to its lack of social 

determinants such as: privacy and social harmony. Slum areas 

were considered a reflection of growth processes, population 

income and access to cheap residential land, which helps in 

obtaining adequate housing at a lower cost, which results in many 

problems in cities and new areas and urban areas such as 

infrastructure problems, congestion, transportation costs, and 

reducing the quality of the environment and social interactions. 

From this standpoint, it is not possible to find unified and unique 

solutions to this phenomenon, which needs several studies, 

research and experiences from different and varied aspects by the 

policies, urban authorities and the private sector, which they often 

ignored. As the global experiences in dealing with slum housing 

passed through urban development stages, and until the early 1960, 

the governments of those countries ignored the existence of these 

areas as a temporary phenomenon that could be overcome by 

economic development in urban and rural areas.  

This neglect affected the official plans and documents of these 

countries, especially when those areas were not signed on the land 

use maps for urban plans for cities, and they were signed on the 

basis of vacant lands that have not been developed. When the 

governments of those countries realized that slum housing is a 

tangible reality that cannot be escaped from it, they tried to address 

this phenomenon, but it often seemed to fail due to bad 

government policies, inappropriate regulations and legislation, and 

the lack of a real estate market in proportion to the demand market 

and its social and economic conditions, in addition to that.  

Political orientations appropriate to future development and 

development processes. At that time, the governments of those 
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countries began to change their policies and orientations that 

aimed to eliminate these areas without taking into account the 

potential of the population in solving their housing problems, to 

new policies to deal with them, and in cooperation with non-

governmental organizations and institutions, they took upon 

themselves to confront this phenomenon and deal with it in a 

manner consistent. With the conditions of the urban environment 

appropriate to the needs of their local communities. Through this, 

the policies of dealing with these areas have evolved according to 

the criteria determined by the physical, social and economic 

conditions of slums housing areas. 

- Objectives of the study 

The aim of this research paper is to study global experiences of 

dealing with slum housing as a general vision that provides an 

opportunity to benefit from it and serves as a basic base and 

guidelines for dealing policies, and to choose the best as a basis for 

the policies proposed in the development and development 

processes of these areas and the possibility of controlling them. 

- Study structure 

This research study is limited to the following main points: 

V Experiences related to the organizational and 

administrative aspects of dealing with slum housing. 

V Experiences related to the legislative and political aspects 

of dealing with slum housing. 

V Experiences related to urban, social and economic aspects 

of dealing with slum housing. 

V The most important lessons learned from the experiences of 

dealing with slum housing. 
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1. Experiences Related To Organizational & Administrative 

Aspects Of Dealing With Slum Settlements 

1.1. The Experience of Preparing a Regulation For 

Developing Slum Settlements 

The experience of preparing a regulation for developing slum 

housing areas aims to set the appropriate regulatory framework for 

treating these areas, and this regulation contains the foundations 

and general lines of basic concepts for developing slum housing 

areas, and leaves a space of freedom for the secretariats and 

municipalities to set the digital planning standards required for 

development (such as population density, land use ratios Building 

surfaces, etc. ...) according to detailed studies of slum areas in each 

city separately, with the recommendation that the developers and 

engineering offices cooperating with them prepare detailed studies 

to update the data of these areas in the city according to the city's 

special circumstances. 

The regulation focuses on setting a developmental and 

organizational framework for the distribution of tasks and 

responsibilities between the partners and all relevant parties in the 

process of developing slum areas, with an emphasis on the need 

for coordination and work on the success of such projects and 

exerting efforts to prevent conflicts of interests and visions, and 

the keenness of all participants to overcome difficulties, converge 

ideas and support cooperation between them. The project to 

prepare a regulation for developing slum housing areas in Makkah 

Al -Mukarramah is considered a model for implementing this 

experiment [1]. 

- Objectives Of The Development Regulation 

V Proposing systems for building in these areas to ensure optimal 

investment. 

V Facilitating the access of citizens (residents and owners of their 

buildings) to contracts if they remain as they are after 

development. 
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V Improving the socio-economic conditions of slum-dwellers. 

V Adopting the principle of sustainable development in 

developing slum areas. 

V Supporting the trend of engaging the private sector in the 

development process. 

V Stimulating the investment side and urban improvement to 

increase the economic return and include these areas in the real 

estate investment market circle. 

V Finding means to reduce the creation of new slum housing areas 

or the expansion of existing ones. 

- Stages Of Preparing The Development Regulation 

V Initial studies of slums: by counting all the slums within the 

boundaries of the area, and then collecting current information 

on their physical, environmental, social, economic and security 

status. 

V Defining and classifying slums: based on special evaluation 

criteria according to the following classification: 

* Slums with investment elements to encourage private sector 

participation in their development. 

* Slums that have no investment potential. 

* Slums with potential for self-improvement and development. 

* Slums need urgent partial treatment. 

V Determining priorities for areas: according to their 

classification and scheduling of implementation for the coming 

years, taking into account the security needs when setting 

priorities in order to achieve the highest return at the lowest 

possible cost. 

V Methodology for disposing of real estate and organizing 

ownership: for the possibility of involving residents in the 

development processes, ensuring private ownership, and 

procedures for organizing ownership. 

V Determining the urban, social and economic dimension of 

the development processes: by defining the objectives of the 

development processes, their types and the most important 



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нрн 

 
 

foundations related to the urban, environmental, social and 

economic aspects of slum areas. 

V General Provisions: They are related to the procedures for 

preparing and implementing the regulation and the timetable for 

that, and their follow-up 

1.2. Experience Studying Urban Development Priorities 

The experience of studying urban development priorities is one of 

the important tools for managing urban development for cities. It 

came as a result of the need for local planning tools that address 

the current problems of cities and take into account different local 

conditions such as the limited technical equipment of some 

municipalities and the speed of economic and social changes. In 

itself, it is a coordination process that takes place between the 

secretariats and municipalities on the one hand and the other 

service sectors on the other hand.  

The study follows a digital scientific method characterized by ease 

of implementation and the possibility of experimentation and 

evaluation, so that it leads to arranging city neighborhoods 

according to urban development priorities. Thus, the program of 

providing neighborhoods with networks of public utilities and 

services is set within the framework of actual needs in order to 

achieve the optimal path for urban development. Various changes 

are the most important of which is compatibility with the 

distribution of public budgets. This is what gives it the 

characteristic of flexibility and its compatibility with other 

planning studies [2].  

The project of studying urban development priorities in Saudi 

cities is considered one of the models for implementing the 

experience of urban development priorities, which has produced 

many lessons, learned that need to be monitored and analyzed to 

contribute to building new local intellectual models to deal with 

slum housing. 
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-  Priority study objectives 

V Achieving integrated coordination between sectorial 

agencies to implement projects. 

V Directing urban development, and rationalizing the cost of 

urban development. 

V Reducing unplanned urban development. 

V Training of local agencies and national cadres. 

- Work stages to study priorities 

The idea of urban development priorities is based on dividing the 

city into planning units (neighborhoods) and differentiating 

between them using population, urban, service and utility criteria 

to arrive at a descending order of neighborhoods according to the 

degree of priority in urban development, and preparing executive 

schedules that include neighborhoods, their priorities, and needs of 

services and facilities. Consequently, budgets are distributed 

annually by the authorities responsible for the various utilities: 

electricity, water, sanitation, telephone, roads, education, health, 

mosques, according to the neighborhoods ôpriorities in the final 

tables, and the study work stages include the following points: 

V Collecting and updating information: it includes 

updating the basic map of the city, then dividing and identifying 

neighborhoods according to the approved naming or numbering 

project, evaluation criteria for each neighborhood according to its 

needs and the most important problems it faces, and collecting 

demographic and urban information, utilities, and public services 

for each residential neighborhood. 

V Analyzing the information and calculating the points of 

the elements: the information is analyzed in light of the selected 

criteria and prepared in a way that helps to calculate the points for 

the various elements of the cityôs neighborhoods. The actual needs 

of public facilities and services are determined in accordance with 

the general standards of the Kingdom. The point system is used for 
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comparison between neighborhoods (Point System), where points 

are calculated for each of the aforementioned criteria (population - 

population density - building cases - public facilities ... etc.), then 

points are collected for the different neighborhoods. As for the 

criteria of great importance (public services - utilities), a 

multiplication factor (relative weight) is calculated for them 

according to the importance of the criterion, for example, the 

electricity utility is multiplied by 3, some public services x 2, and 

the water utility x 2, as for the result of these The stage is a table 

that includes the different neighborhoods and the total points 

calculated for each neighborhood. 

 

  
Figure (1): Model neighborhood division in Medina [2]. 
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Table (1): Calculating the value of the urban elements 

neighborhoods (excerpt from a study on the neighborhoods of 

Medina) [2] 

 

V Determining urban development priorities for 

neighborhoods: Points are collected for population and urban 

standards, utilities, and public services for all neighborhoods and 

neighborhoods are arranged in descending order according to the 

number of points, using a computer. Where a special program is 

being prepared to determine the urban development priorities of 

the various neighborhoods according to their needs. 
 

Table (2): Collecting points and setting priorities  (excerpt from a 

study on the neighborhoods of Medina) [2] 

 

 
 

V Preparation of the executive tables: The executive tables 

include the final results of the study represented in arranging the 

neighborhoods in descending order according to the priority of 

urban development while determining the actual needs - of the 

neighborhoods - of educational, health and religious services, for 

the existing urban mass and the planned lands, with specifying the 
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preparation of sites in the approved plans for each service. The 

actual needs of public utilities (electricity, telephone, water, 

sanitation, and roads) are also determined. Consequently, the 

authorities responsible for public utilities and services are 

obligated to distribute budgets (annually) according to the 

priorities specified in the schedule and in accordance with the 

actual needs of the existing urban mass. 

V Approval and implementation of the study 

recommendations: The study and its results are formally 

presented and discussed by the relevant authorities responsible for 

implementing public facilities and services, and an agreement is 

made between the municipality and these authorities on the 

priorities for urban development for neighborhoods, and the study 

and its results are approved by the district council and thus the 

results of the study form a plan Executive binding for all utility 

and service sectors. 

V Update of the study: The study of priorities is 

characterized by continuous continuity. In the same way, the study 

is reviewed and updated annually according to local, national, and 

regional variables [2]. 

2. Experiences related to the legislative and political 

aspects of dealing with slum housing 

2.1. Experience Urban Development for Slums 

This experience is based on the search for sustainable solutions to 

slum settlements in Europe in general, and the lessons learned 

from the experience of dealing with them in Greece in particular. 

The urban development of slums in the European countries is not a 

new issue. The southern part of the region has a long experience in 

dealing with this problem. The rapid economic growth and 

political change in the European region during the past twenty 

years has led to the rapid population increase in many urban 

centers, as well as due to Migration from the rural poor in search 

of jobs and better living conditions. Increasing the growth of 

unplanned areas or slum suburbs has become an issue of major 
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importance, especially in countries in transition. In many cases, 

illegal construction in Europe is well built and can be considered 

ñaffordable housingò rather than ñslums. Through European 

experience, it has been shown that legalization, sanctions, and even 

demolition have not completely halted the development of slum 

settlements. United Nations Human Settlements (UN-HABITAT) 

and the International Federation of Surveyors in a study conducted 

on urban development of slums in European countries that there is 

a continuous need within the European region for guidelines and 

tools to address and reduce the phenomenon in the near future. 

This study is based on the search for sustainable solutions for slum 

settlements [3]. 

- Experience goals 

V Identify  alternative solutions for urban development in 

slum areas. 

V Improving the situation in slum areas, and advocating for 

more realistic and appropriate land approaches in order to reduce 

this phenomenon in the future. 

V The experience adds an aspect of knowledge about random 

development and the tools used to deal with it, which will be 

useful to curriculum makers and planners in other countries facing 

similar challenges. But it does not call for the same solution for all 

countries; on the contrary, every country has a history and culture 

that differs from the other country, as well as different experience 

and political priorities. 

- Tools and methods used to formalize existing 

haphazard development 

V Legal framework: The establishment of an appropriate 

legal framework should initially provide flexibility in how 

regulations are applied to support the formalization of slum 

development. This legal framework should be simplified whenever 

possible to allow full transparency for the citizen. As well as 

reviewing the laws of spatial planning and public building 
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regulations to ensure that they are in line with the current relevant 

curricula, and that they are presented in a manner that is 

understandable to both citizens, including the spatial interface of 

information. In addition, the methodology for land use planning 

and management should be flexible enough to better serve the 

ever-changing needs. 

V Organizing the land market: The number of agencies 

related to the sale and purchase of land, whether for citizens or 

their representatives, should be minimized wherever possible, and 

the method of commercial operations or modified institutional 

arrangements should be improved, and all measures to combat and 

stop the continuation of slum development should be taken into 

consideration. 

V Institutional framework : the establishment of a 

decentralized local authority to implement the formalization 

process, this will encourage more effective participation with 

citizens, and the development of slum areas should be among the 

needs of affordable housing, and be included in the comprehensive 

housing methodology, including social housing. Demolition should 

only be used in exceptional cases, in conjunction with the creation 

of alternative lands or housing for the affected population. If 

environmental protection is an effective goal, priority should be 

given to the legal delineation of environmentally sensitive areas 

and resources with maps provided to monitor these areas for any 

slum developments, and spatial planning laws and building 

legislation must be supported. 

V Political support: Specialists in the areas of land 

investment should develop business investments in developing 

slum areas across the country and use this to gain political support, 

and countries should implement regional spatial data infrastructure 

strategies. And the designation of areas for development where it 

can initiate unorganized construction and may permit construction 

in the future, ensuring sufficient space for infrastructure and civic 

facilities that does not allow any lower level of spatial planning. 
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V Technical method: To propose the use of technology to 

monitor existing slum buildings, to detect changes and 

developments, and to use high-resolution aerial or satellite images, 

and multi-spectral data, and the main purpose is to develop an 

easy-to-use, effective, robust and cost-accurate technology to 

contribute to controlling random urban development And the 

possibility to reduce them [4]. 

2.2. An Empowering Experience 

It is the experience of transforming the government's role from the 

producer to the possible in providing housing, as this methodology 

appeared in the mid-nineties when the development of the slum 

upgrading approach, and dealing with issues of securing tenure and 

economic development, led to the realization of the need to 

involve the population in decision-making, design processes, work 

and implementation priorities in addition to To their participation 

in the physical aspects of improvement. The housing insurance 

project using the empowerment methodology in Thailand is an 

applied model for the empowerment experience, which is 

considered one of the pioneering experiments in applying this 

method. These community self-governing programs believe in the 

ability of people to manage their needs collectively [5] This 

program was implemented in the ñBon Kaiò area, which is an slum 

area that includes 556 families, which have been owned by the 

residents since 1973, and the real owner of the land was negotiated 

with the local authorities on the lease for a period of 30 years, 

which was tantamount to First case in Thailand of a long-term 

lease on private land [6]. 

- Objectives of an empowerment experience 

The empowerment methodology aims to reach the project to one 

million low-income families, and the government is financing it in 

the form of aid and loans for housing and development projects 

and development for poor urban communities provided to 
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organizations of the urban poor through development institutions 

for community organizations, which carry out planning and 

implementation of improvements to the built environment, 

including That is housing, the surrounding environment and basic 

services. 

- Empowerment experience tools 

V Support and encourage local initiatives. 

V Activating decisions regarding investment of local 

resources in social and economic development. 

V Providing financial, administrative, and organizational 

assistance through local and central government agencies. 

3. Experiences related to urban, economic, and social 

aspects of dealing with slum housing 

3.1. Upgrading Experience 

The experience of upgrading is used in dealing with slum housing, 

in which the criteria and indicators for its evaluation process are 

more positive and it has the ingredients and capabilities available 

to upgrade it and improve its built environment. It aims to improve 

the existing situation to a better one by developing the urban 

environment in all its urban, social, and economic aspects. This 

type of method is suitable for countries with limited economic 

resources, and many third world countries tend to use this method 

because of its characteristic of preserving the political and social 

stability of the country. 

- Experience goals 

V Preserving and developing the existing urban mass, and 

preserving its communities. 

V Developing the social and economic aspects of the 

population to be the cause of the success of urban development. 

V  
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- Stages of application experience 

V The stage of preparing planning alternatives to solve the 

problems of the region in proportion to the available capabilities 

and in line with the objectives of urban development. 

V The stage of studying the feasibility of the proposed 

alternatives in all its urban aspects (land uses, urban density, urban 

fabric, infrastructure, etc.), legislative (the position of the proposed 

plan in terms of legislative regulating urbanization), and economic 

(cost of services and infrastructure, the extent of impact The 

alternative concerns the socio-economic aspects of the region), and 

the political (the possibility of obtaining a minimum level of 

political support for the alternative). Then the best alternative is 

chosen. 

V Preparing the detailed plans for its implementation on the 

ground, providing the available local capabilities and providing the 

necessary funding for implementation from all parties related to 

the project. And through which preparations are made for two 

important stages: The pre-implementation stage in which 

responsibilities are defined, budget prepared, and the project 

management process organized. And the stage of developing the 

implementation curricula, through which the indicative program is 

provided for the implementation of the development plan in 

accordance with the timetables, the follow-up and implementation 

phase; Where committees are formed to manage the 

implementation of the project, which consists of representatives of 

the development partners. The work of this stage relates to 

operations and management. 

V Post-implementation stage; Monitoring and evaluating 

urban, social, economic, and environmental changes to the project, 

in order to be able to deal with these changes quickly and 

effectively and to facilitate improvement and development 

processes. 
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3.1.1. Infrastructure Development Project for Slums in Dar 

Al - Salaam, Tanzania (2005-2008) as a Model for 

Implementing Upgrading Experiment 

The city of Dar AL- Salaam in Tanzania, with a population of 

about 2.5 million people and growing at a rate of 5-6%, is one of 

the largest cities facing the challenges of urbanization in Tanzania, 

where nearly 70% of the population lives in slum settlements, and 

there are no services in While the city welcomes the vicinity of 

100 million immigrants annually. This obligated the City Council, 

along with three other municipal councils, to take comprehensive 

steps to address the challenges of slum settlements at the city level, 

and to work with its residents and the private sector with the goal 

of achieving Dar Al-Salam a city free of slums by the year 

2015[3]. The Infrastructure Upgrading Project for slum 

Settlements is part of the targeted upgrading projects in Dar AL- 

Salaam. In addition, this experience is a very good example of 

managing large projects with tight budget constraints, and it has 

proven that successful models that receive adequate support from 

local and central governments, and local residents, can provide 

about 80% of the needed resources. 

- Project goals 

The main objective of the project is to provide infrastructure for 

about 10% of the residents of the unplanned areas as follows: 

V Upgrading infrastructure from a steady list of tech options 

that include roads, pedestrian walkways, sewage, street lighting, 

and public toilets. 

V Institutional strengthening and capacity building. Activities 

focus on strengthening and disseminating operational tasks within 

the council and Dar AL- Salaam. The program also supports 

information, education, communication, public awareness, and 

capacity building activities in order to build community 

commitment towards preserving investments. 

V Improving household sanitation to complement the 

improvement of the infrastructure, and the implementation of the 
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sanitation program will be supported by NGOs who will train local 

entrepreneurs to improve health awareness, and develop and build 

improved sanitation facilities. 

V Improving the drinking water supply by expanding the 

network to serve these communities on a priority basis (figure (2) 

[7]. 

 
Figure (2): Experience upgrading the infrastructure of slums areas in Dar 

AL- Salaam [7] 

 

3.2. Experience Packing 

The Packing experiment is used to plan and scale slums that can 

expand on adjacent open lands, which may pose a threat to them 

and to the resources in the surrounding areas (whether they are 

agricultural areas, green areas or space areas), with the aim of 

limiting their growth and properly directing their growth. An 

appropriate strategy for the development of these areas that allows 

them to be merged with the areas extending from them [8]. 
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- Experience goals 

V Reducing the emergence of new slums. 

V Controlling the trends of future urban growth at the edges 

of the urban cluster of the city. 

V Allowing slum areas on the outskirts of the city to grow in 

a planned manner in which all basic services and facilities are 

available. 

- The stages of applying the packaging methodology 

V Defining the packing area, delineating its boundaries and 

evaluating it in terms of uses, properties and the nature of the land. 

V Choosing the appropriate area for the extension to be 

planned and identified in the surrounding areas and to determine 

the weakest path. 

V To propose packaging mechanisms consistent with the 

classification of slum areas by analyzing the current situation of 

the study area well to come up with appropriate mechanisms for 

development, and to identify all external influences that affect 

positively or negatively on the area. 

V Establishing a general plan for the packing area, taking into 

account all the goals to achieve urban development and in line 

with the capabilities and opportunities available in the area and 

with the conditions of the local community. 

V Preparing a general plan for the extension area and 

determining its size based on future studies of the population and 

the services required to be provided, taking into account the 

provision of deficit in the services of the packing area. 

V Preparing and implementing detailed plans and the 

development parties participate in setting implementation plans, 

providing available local capabilities, and providing the necessary 

funding for implementation from all responsible authorities and the 

relevant participation. 

V Forming committees specialized in project management 

and implementation, which consist of representatives of 

development partners. These committees carry out the process of 
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evaluating the project phases separately after completion, and at 

appropriate time intervals for the size of the project, to study the 

pros and cons, through which the project can be evaluated and 

modified. In addition to the periodic follow-up process for the 

project phases and all its work on the competent authorities in the 

development process. 

3.2.1. The Izbat Al-Walda Region Packing Project As A 

Model for Applying The Packing Methodology 

One of the most prominent areas to which this method was applied 

is Izbat Al-Walda in Cairo, which is one of the agricultural areas 

south of Cairo, which is characterized by the presence of 

agricultural lands and inter-pockets, and to the east of these areas 

there are sometimes desert areas. This method is based on not 

leaving environmental areas on the periphery with weak resistance 

to sprawl, so that they are strengthened by providing known uses 

for them, and with specific and clear ownership. The packaging 

mechanisms depend on three main axes: 

V The vacant lands located on the external borders and they 

are the planned logic, which represents the buffer zone, through 

which it is possible to limit the growth of the slum areas. And they 

are treated as areas to provide services to meet the current deficit. 

The roads are graded, their uses recognized, and surrounded by 

tree fences, and the land uses that are less resistant to the extension 

are changed to become highly resistant. 

V Inner Service Axes, by creating major movement axes 

within the region, working to loosen them and solve traffic 

problems in them while providing services to meet the current 

deficit. 

V The internal environment area (Inner Zones), which is the 

provision of basic services such as educational and health services, 

and this area is characterized by medium building density so that 

an open space can be provided within it. 
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V Surrounding agricultural lands, where a mechanism can be 

created that allows community participation on the basis of 

creating a partnership between agricultural land owners according 

to desire on the basis of setting building requirements in 

developing regions and providing housing on demand, and that 

these areas are of low heights and building density (see figure (3)) 

[9]. 

 

Figure (3): Izbat Al-Walda area before & after the development [9] 

3.3. A Sustainable Urban Development Methodology 

The sustainable urban development methodology for dealing with 

slum housing areas is based on sustainable development as a basis 

for the development approach, and considering that slum housing 

areas are a type of investment in urban development if it is 

properly exploited and rationalized in an appropriate manner. 

Hence, the concept of development depends mainly on achieving 

one of the goals of sustainable development in the urban 

environment from activating the role of popular participation in 

development projects[10], and considering partnership is one of 

the main pillars of urban development projects, and is also 

considered one of the main factors for achieving sustainable 

development in its aspects. Cultural and its relationship with local 

communities, the environment and its relationship with the built 

environment, political, institutional and organizational 

sustainability with a structure that brings society together with the 
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government based on recognition of each other, cooperation and 

support in the implementation of all development projects[11] 

.This partnership does not only mean actual participation in the 

construction process, but extends to all stages of the development 

process through participation in the following stages: 

V Contribution to project costs through the residents' 

contribution of money or businesses during implementation. 

V Increase the efficiency of the project, and this comes 

through consulting the residents during project planning or during 

project implementation and operation processes. 

V Increase the effectiveness of the project in terms of 

ensuring that the benefit of the project reaches different population 

groups. 

V Building the capacity of the population by ensuring that the 

participants are physically linked to the project planning and 

implementation process (such as forming building groups with 

self -efforts) or through training and activities that increase 

awareness, and thus ensuring the residents' participation in the 

maintenance, maintenance and improvement of the project. 

V Increase the power granted, by increasing the control of 

poor societies over resources and decisions that affect their lives, 

and their participation in the benefits produced by the society in 

which they live. 

Thus, the concept of successful popular participation must depend 

on the existence of cooperation and coordination between 

government agencies that deal in the development process and 

among the participating community members, provided that the 

role of government agencies is the role of the guide, assistant and 

supporter for popular participation efforts in the development and 

development process, and the role of community members is 

commitment Building codes and utilizing their material and human 

capabilities in the construction process. This approach relies on 

development in two main axes: 
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V The axis of social development through popular 

participation and activating its role. 

V Approach to urban development through responsible 

government agencies. 

3.3.1. Project to develop slums areas for the Nasser facility 

with participation as an applied model for the methodology of 

sustainable urban development 

The Nasser facility is located within the Greater Cairo region in 

the Cairo governorate, with an estimated area of about 357 

hectares, a population of 350,000 people, with a very high density 

of about 400 people / 0.42 hectares. The area is characterized by 

sharp contour lines, and the Nasser facility includes a number of 

homogeneous areas in terms of physical, social, and economic 

characteristics. The Nasser facility is considered one of the urban 

deterioration areas, as the residential buildings are small, with a 

unit area of 50 square meters, in addition to that, these housing 

units are in poor condition and are in violation of the architectural 

and construction conditions and specifications, and therefore they 

are unhealthy and unsuitable for housing, and given the high 

population density index of the logic Crowding rates per room are 

up to 4: 3 persons / room. The urban fabric of these residential 

communities is also irregular, as it is networked and crowded, and 

the streets are narrow and uneven, ranging in width from 2-4 

meters. In addition, there is no possession of land, as most of it has 

been seized by hands. The region suffers from a high rate of 

environmental pollution due to the lack of open spaces, green 

spaces, sanitation problems, and poor infrastructure, with the 

largest gathering of garbage in Cairo and high rates of social 

problems, perhaps the most prominent of which is the high crime 

rate[12] see figure (4) [13]. 
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Figure (4): Features of Nasser's deteriorating facility [13] 

1. The foundations for developing the Nasser facility with 

participation  

The project of planning and developing the Nasser area is 

considered one of the priorities of the Ministry of Housing projects 

in Egypt and using it as a guideline model for development to 

improve the built environment and living conditions and provide 

healthy housing appropriate to the social and economic needs of 

local communities. The project operations were carried out in 

partnership with several bodies, including the government 

administration, residents, and civil society organizations, in 

cooperation with international organizations, with the aim of 

coordinating and providing improved services to the region. Where 

the planning thinking for dealing with Manshiyet Nasser is based 

on a set of foundations: 

V Urban foundations: linking the area with the Islamic city 

with a network of roads and green areas, creating several entrances 

to the area to ensure ease of itching and passing inside and outside 

the region, preserving modern buildings of various classifications, 

developing existing sewage networks and making use of them. 

V Social foundations: the use of new housing models that 

take into account the family requirements of the residents of the 

Manshiet Nasser area and in line with customs and traditions, as 
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well as creating internal green spaces and safe pedestrian paths to 

emphasize social ties. 

V Economic foundations: providing artisanal markets and 

small workshops, and services for residents under some buildings, 

and treating the external façade of the area overlooking the main 

highway. 

2. Project objectives 

V Attempting to provide a radical and effective solution to 

slums areas. 

V Improving the living and environmental standards of the 

areaôs residents, and providing lands close to the residential area 

for future developments. 

V Providing public services and facilities, including open 

spaces, green spaces, and public activities. 

3. Entities participating in the project  

V The government: Cairo governorate represents a partner 

on the Egyptian side, and Manshaet Nasser district represents the 

implementing agency. 

V Donor bodies: It is represented by the German Agency for 

Technical Cooperation, which provides technical assistance for the 

project, and contributes to the implementation of a number of 

public facilities with a grant from the German Construction Bank. 

V Non-governmental institutions: they are not affiliated 

with the state at all levels and do not have any profit goal, 

represented by civil societies for community development, which 

have contributed to supporting the role of women in community 

development through awareness programs to participate in 

development processes, in addition to literacy programs, and 

training programs for youth to develop their capabilities. 

V The local community: the principle of participation in the 

development and development processes was an important element 

not only for the orientation and implementation processes, but also 

for imparting a sense of responsibility among the citizens of the 
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Nasser facility, and that they are the main stakeholders and 

beneficiaries in most stages of development. And that by 

motivating them to get acquainted with the existing problems and 

encouraging the participation of opinions in proposing solutions 

and proposals and agreeing on the urban development priorities. 

4. The most important steps of the participation processes 

to develop the region:  

V Identification : by identifying local development partners 

and preparing them for participation. 

V Organizing: Forming councils for local partners. 

V Vision: Establishing a clear participatory development 

strategy. 

V Building trust : establishing a bridge for communication 

with the local community by meeting some urgent needs of rapid 

return for the local community, supporting some initiatives to gain 

confidence, activating roles and affirming the values of 

participation. 

V Planning: preparing detailed plans, in partnership with the 

local community, and crystallizing needs and development 

proposals. 

V Implementation: implementing development projects with 

an emphasis on coordination, follow-up and periodic evaluation. 

V Sustainable urban management: to update plans, prepare 

future plans with participation, annual evaluation processes, 

review the performance and formation of local partner councils, 

and arrange the needs and priorities of the local community[14]. 

5. Project implementation phases 

V The first phase: a phase of replacement for a number of 

areas of the Nasir facility, whereby sites are identified to be 

expanded and evaluated to choose the most appropriate site and 

move residents of degraded areas to new residential areas, and then 

rebuild the vacated sites to create other new residential 

compounds. 
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V The second stage: the development and improvement of 

areas that have not been demolished or their residents moved by 

introducing public facilities such as sewage, water, electricity and 

roads networks, with the aim of achieving the principle of balance 

with the new areas. 

V The third stage: is the implementation of the extension 

area (the new site) in four successive stages through which a 

number of typical housing units are implemented (see figure (5). 

V  

  

 
Figure (5):  Nasser facility after development [12] 

Conclusion 

From the above study, the most important lessons learned from 

global experiences in dealing with slum housing can be 

summarized as follows: 

1. Methodology for preparing a regulation for developing 

slums 

V Preparing a regulation for slums, this is considered as 

recognition and acceptance of these areas. That provides the 

opportunity for the possibility of developing and developing them 

according to conditions and standards specific to those areas. 
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V The regulation considers the process of remediation and 

elimination of slum areas a long-term process that must be 

achieved in a manner that takes into account not a negative impact 

on society, as it affects a large segment of the population who 

should be understanding of the development processes, so that the 

inhabitants of these areas, with the stages of implementing the 

projects, turn from negative recipients. For the development 

processes into positive participants who are passionate about 

improving their physical, economic and social environment. 

V The regulation focuses on the strategies required to develop 

slums in general, which enable municipalities and municipalities to 

set up their short, medium, and long term programs according to 

the needs of slum areas and the conditions for their development. 

2. Methodology for studying urban development priorities 

V Studying urban development priorities for slum areas is 

considered an effective tool for urban development management. 

V The study of urban development priorities and their results 

works to guide projects of public utilities and services in their 

optimal path, which in turn leads to directing the development of 

the urban mass and population and limiting slum urban 

development. 

V Achieving integrated coordination between sectorial 

agencies for project implementation, and training local agencies 

and national cadres. 

V Directing urban development, rationalizing the cost of 

urban development, and reducing random development. 

3. Urban development methodology for slum areas 

V The necessity to review all building regulations, laws, and 

legislations in line with the current circumstances, and in line with 

future developments. 

V There must be an organized local urban administration 

capable of interacting and dealing with all urban developments, 

and in direct contact with local communities, which provides the 
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opportunity for effective participation in planning and 

development procedures, and it should be continued through the 

development of new tools. As well as using modern technology in 

planning and development processes, as well as monitoring 

information in an easy and simple way that allows information to 

be presented in a clear and transparent manner. 

V Developing the land management system and investment 

operations, and they must be specific and operate according to a 

mechanism that is compatible with current conditions and future 

changes. 

4. Empowerment methodology 

V It is considered an appropriate method for slum areas of 

moderate condition, which moves based on the demand of local 

communities rather than supply. 

V It can be applied in more than one direction of the slum 

upgrading and development process. 

V It enhances trust between local communities, local 

government, and other contributing executives, especially when 

the government's role is transformed from producer to potential. 

V Supporting and encouraging local initiatives, and activating 

decisions related to investing local resources in social and 

economic development. 

V Providing financial, administrative, and organizational 

assistance through local and central government agencies. 

5. Upgrading methodology 

V The upgrading methodology of slums is considered one of 

the most appropriate approaches to dealing with slum areas, which 

is concerned with the development and development of all urban, 

social, and economic aspects. It represents the ideal and 

recommended method at the present time for dealing with slum 

housing areas. 
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V This type of project is applicable where the environmental 

conditions and poor infrastructure of slum areas, but there is 

relatively little land tenure. 

V It contains relatively simple and fast-to-implement 

programs due to the small number of requirements, and its cost is 

lower than more complex programs, and it can be financed from 

taxes and fees imposed on users. 

V This type of program provides a great opportunity to 

strengthen institutions and build the comprehensive economic, 

organizational, and technical capacities of families and society, to 

enable them to contribute more effectively to the continuation of 

settlement and the development of their livelihoods, as well as to 

build the community's commitment towards preserving 

investments. 

6. Packaging methodology 

V Limiting slum urban sprawl to agricultural lands, or lands 

with vital and natural resources while ensuring improvement of the 

local environment and the provision of basic services. 

V Controlling the trends of future urban growth on the 

outskirts of the urban cluster of the city. 

V The methodology represents a future development vision at 

the national level, and the importance of having future planning for 

land use. 

7. Methodology of sustainable urban development 

V The concept of development depends mainly on 

considering partnership as one of the main pillars of urban 

development projects, and it is also considered one of the main 

factors to achieve sustainable development in all its aspects, with 

the existence of a structure that brings society together with the 

government based on recognition of each other, cooperation and 

support in the completion of all development projects. 
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V The participatory approach to local and local development 

contributes to achieving the internationally agreed goals of social 

inclusion, urban development with participation, poverty 

reduction, and rights-based development. 

The sense of local ownership of slum dwellers when they are 

allowed to participate in decision-making processes, planning and 

implementing projects, and managing and maintaining public 

services at the local 

Table (3): Experiences in Dealing with Slum Housing & The most 

important lessons learned. 

 

 

 

 



 

ϸϹЛЮϜ 23 Volume  

ϽϠнϧЪϜ  October  2020 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нтт 

 
 

Table (4): Experiences in Dealing with Slum Housing & The most 

important lessons learned 

 

Table (5): Experiences in Dealing with Slum Housing & The most 

important lessons learned 

 




































































































































































































































































