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 بِسِمِ اللّهِ الرَّحِمَـنِ الرَّحِيمِ

 

 رَبِّ قَدِ آتَيِتَنِي مِنَ الْمُلْكِ وَعَلَّمِتَنِي 
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تمهيد  1.1

( Salzgitter )( 1957 )

30001500

( 7 % )

314

( Cooling Towers Of  Water )أبراج تبريد الماء2.1

(Heat Exchanger)

( Nozzles )

 الفصل الأول
 المقدمة
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( Packings )

 ( Fans )

( Centrifugal Fan )
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- 1

- 2

- 3

- 4

- 5 

- 6

4 7 

[3]

( Approach )

( Cooling Range )
[2]

 ( 1 – 1 )

( Types Of Cooling Towers )  أنواع أبراج التبريد3.1

1.3.1

( Wet Towers )الأبراج الرطبة أو المبتلة1.1.3.1  

( Nozzle )
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[ 4 ]
( 2 – 1 )

( 3 - 1 )

3%

( % 1 ))% 2(

( Blow Down )

 
[3]

( Dry Towers )الأبراج الجافة 2.1.3.1 

( 4 - 1 )

(1)

(2)

( Conduction )

[  4 ]

الجافة–الرطبةالأبراج الهجينة 3.1.3.1 

( 5 - 1 )

( Make-Up Water )
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2.3.1

( Natural Draft Cooling Towers )أبراج التبريد ذات السحب الطبيعي1.2.3.1

( Ejector Towers )أبراج القرف1.1.2.3.1

(Nozzles)( Ejectors )

( 6 - 1 )

( Spray Towers )أبراج الرش2.1.2.3.1

( Aspirated )

( 7 – 1 )

[ 4 ]
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( Mechanical Draft Towers )أبراج التبريد ذات السحب الميكانيكي2.2.3.1
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( Induced – Draft )( 9 - 1 )

[   2 ]

العمل الحالي4.1

( Counter Current Flow )

( 6 )( 1414 )

( Asbestos )(1750)
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تمهيد 1.2

استعراض البحوث السابقة 2.2

( Merkel )
[6]

( Merkel )

( Enthalpy Potential )

( 1 – 2 )

( Interface )

 الفصل الثاني
 استعراض البحوث السابقة
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h

G

G   )

 
[7]

 ( Lewis )

   L . CL . dtL = kG . a ( ii – iG ) dz  = G . diG      - - - - - - - - - - - - -       ( 2 – 1 ) 

( 2 – 1 )

   
L 

  z . a . kG  = 
t

t

L2

L1
Gi

L
L

i  - i

 dt 
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i
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Gi
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i  - i

di 
              - - - - - - - - - - - - - - - - - - - - - - -     ( 2 – 3 ) 

( 2 – 2 )( 2 – 3 )

( Transfer Units )

( The Number of Transfer Units )

( NTU )

( 1

( 2

( 3

( 4( Lewis )( Cs
k

h

G
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( 2 - 2 )( Operating Line )“ AB “( 
G

C.L L )

PQAB
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( Lichtenstein )
[8]

( Merkel )

( kG a z  / L )
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