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ABSTRACT 

The aim of this research is to study and analyse the heating 

performance of horizontal shell and tube condenser in refrigeration system 

for wax removal unit in lube oil refinery for North Refineries Company in 

Baji. The study includes building a computer programme to simulate the 

condenser in different operational conditions, which include temperature, 

pressure and mass flow rates for inlet and outlet conditions of refrigerant 

(propane), and cooling medium (water).  

The programm includes, in addition of above, the correlating 

equations of the physical and thermodynamic properties, heat transfer 

coefficients, and pressure drop in both of the tubes side and shell side.        

The study also shows the effect of degree of superheat on condensing 

film coefficient and also on the separation process of heat transfer zones in 

the shell side and this leds to find correlating equation between degree of 

superheat and the estimation length of desuperheating zone in this form: 

 

Ls=0.0167(Ts) + 5.635*10
-6

(Ts)
2 

  

The study also including showing the effect of the impurity of the 

refrigerant on the condensation process, as the practical analyses showed 

that and formation hydrocarbon mixtures as a result of the participation of 

different hydrocarbon compounds with the main refrigerant (propane).  

The results also showed the reduction of condensing film coefficient 

of these mixtures as a result of the effect of heavy hydrocarbon compounds, 

which increase the condensing range of the mixture. 

The capability of the program to show the fouling factor of the 

condenser under present operational condition was good as the simulation 

program results are compared with the data of manufacturing company of 

the system and stated a good agreement, for the comparison process 

indicated a percentage error not exceeding (0.12 %) for the heat load and 
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(11.64%) for the fouling factor under the design condition, so it was used to 

show the effect of the fouling factor on heat transfer process in different 

periods of time to compare it with the design condition.  

The results showed un expected increase in this factor in a 

comparatively short period of time (three months) and this is a period 

which is not in accordance with the performance of a condenser of this 

tape.         

The practical analysis carried out on scale inside the tubes that iron 

oxide (Fe2O3) was (67.94%) which shows that these tubes where exposed 

to corrosion medium which has different reason, however, the fact that the 

qualities of cooling water of the system where far from the values 

recommended by the manufacturing company is regarded the main factor 

in preparing this medium in addition to high velocity inside tubes.        
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 
أَوَلَمْ يَزَى الَّذِيهَ كَفَزُوا أَنَّ السَّمَاوَاتِ وَالْأَرْضَ 

كَاوَتَا رَتْقًا ففََتَقْنَاهُمَا وَجَعَلْنَا مِهْ الْماَءِ كُلَّ شَيءٍْ 

  حَيٍّ أَفَلَا يُؤمِْنُونَ

 
 الأنبياء سورة 

 (03الآية )
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 الإهداء
 

 ة حباً وتقديزاً.ي الزكيّخروح والدي وفاءً وعزفاناً وإلى روح أ إلى

 . والإقدامالطيبة والمضحية الكبيرة التي علمتني الصبر  والأرضالوالدة الحهونة  أمي إلى

 احبهم ما حييت. والذيعائلتي  أفزادكل  إلى

صببوا خواسببر رةخلآبببايبباة الببدنيا  الحببباعوا  والببذية في فلشببط  حوشببباا الصبب  إلى

 إرضاءً لله ومزقوا اليهود بأجشادهم الطاهزة مو اجل التحزيز.   أرواحهم

 هذاي بحثاهدي لهم جميعاً 
 

  رنصي
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المقدمة  الفصل الأول 

1

 
 
 
  -تمهيد:  1- 1

 

1

1 (Water-cooled condenser)

2 (Air-cooled condenser)

3 (Evaporative condenser) 

(Shell and Tube condenser)(Shell and Coil)

(Double Pipe)

(1-1) (4-1)

(Receiver)2

 الأولل الفص
 ةـــــــــــــــالمقدم
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المقدمة  الفصل الأول 

2

(One – pass)(1-1)

(Pass Partition)

(Two – pass)

(2-1)

(Fixed tube sheet)

(3-1)

(Shell and U-tube)

(4-1)

(Internal Floating Head)

(5-1)

3

(Bar tubes) (Finned tubes)(Baffles)

(TEMA)[4]
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المقدمة  الفصل الأول 

3

(1-1)

 المكثف في منظومة التثليج لوحدة إزالة الشمع  2- 1
 

(4-1)

(1104 mm)(18 mm)(Segmental 

baffle) (6-1)

(Side to side)

(Baffle cut)

(Up to Down)

(Cast 

Iron)(15%) 

(Window zone)

(229 mm)5

(1206)

(Four – pass)(6096 mm)

(19 mm)(15 mm)

(Square pitch)(Seamless cold-

drawn low  carbon steel) (2-1)

4
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المقدمة  الفصل الأول 

4

  وصف المنظومة 3- 1
 

(DRESSOR)(TECHNIP)

(1987)

 (Centrifugal compressor)(10 Stages)

(Steam Turbine)

(Electric accumulator)

(15.44 bar)(75
o
C)

(59915 kg/hr)

(Cooling tower)(29.5
o
C)

(15.04 bar)(45
o
C)

(Vessel 15)(7-1)

(Evaporators)
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المقدمة  الفصل الأول 

5

(High Liquid Propane)(-20
o
C)

(Low liquid propane)(-30
o
C)

(-22
o
C)

(Filters)

(R-290)

 

 الهدف من البحث  4- 1
 

 

1

2

3

4
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المقدمة  الفصل الأول 

6

 جـــــــــــزاءالأ ت جـــــــــــزاءالأ ت

1 (Stationary head-channel) 21 
(Floating head 

cover-external) 

2 (Stationary head-bonnet)22 
(Floating tube sheet 

skirt) 

3 (Stationary head-flange) 23 (Packing box) 

4 (Channel cover)24 (packing)

5 (Stationary head-nozzle) 25 Packing gland

6 (Stationary head-sheet) 26 Lantern ring

7 (Tubes) 27 Spacers

8 (Shell) 28 Transvere Baffle

9 (Shell Cover) 29 Impingement plate

11 
(Shell flange-

stationary head cover) 
31 Longitudinal Baffle

11 
(Shell flange-rear head 

end) 
31 Pass partition

12 (Shell nozzle) 32 Vent connection

13 (Shell cover flange) 33 Drain connection

14 (Expansion joint) 34 Instrument connection

15 (Floating tube sheet) 35 Support saddle

16 (Floating head cover) 36 Lifting lug

17 (Floating head cover flange) 37 supportBracket

18 
(Floating head backing 

device) 
38 Wier

19 (Split shear ring) 39 Liquid level connection

21 (Slip-on backing flange) 41 Floating Head support

1-14

 

S %P % maxMn %C %

0.0350.0350.27-0.630.06-0.18

2-1[4]
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المقدمة  الفصل الأول 

7

114

124

134
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المقدمة  الفصل الأول 

8

14[4]

1511

1611
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