
 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1معامل التأثير العربي   

12العدد   

http://tarbawej.elmergib.edu.ly 
 

 

 
 

 
 

 الحادي والعشرونالعدد 

 م2022 يوليو

 رـتحريالة ـــهيئ

 د. مصطفى المودي القط هيئة التحرير:رئيس 

 د. عطية رمضان الكيلاني مدير التحرير:

 أ. سالم مصطفى الديب سكرتير المجلة:

 

 

  

 

 

 

  



 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1معامل التأثير العربي   

12العدد   

http://tarbawej.elmergib.edu.ly 
 

 

  

  

  

  

 

 

  

  

  

  

Information for authors 

 

1- Authors of the articles being accepted are required to respect the regulations and the rules 

of the scientific research. 

2- The research articles or manuscripts should be original and have not been published 

previously. Materials that are currently being considered by another journal or is a part of   

scientific dissertation are requested not to be submitted. 

3- The research articles should be approved by a linguistic reviewer. 

4- All research articles in the journal undergo rigorous peer review based on initial editor 

screening.  

5- All authors are requested to follow the regulations of publication in the template paper 

prepared by the editorial board of the journal. 

 

Attention 

1- The editor reserves the right to make any necessary changes in the papers, or request the 

author to do so, or reject the paper submitted. 

2- The research articles undergo to the policy of the editorial board regarding the priority of 

publication.    

3- The published articles represent only the authors' viewpoints.   

 

     



 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1هعاهل التأثٍش العشبً   

12العذد   

 

 506 http://tarbawej.elmergib.edu.ly                                                                              

                                  

Energy Recovery of Ethylene Dichloride (EDC) Production by Pinch 

Analysis (Abu-Kamash EDC plant) 

 
Ibrahim M. Haram

1,*
, Mohamed E. Said

2
, Ahmad M. Dabah

3
 ,Osamah A. Algahwaji

4
 

1,*
Higher Institute of Engineering Technology, Department of Chemical Engineering, 

Zliten, Libya.. 
2
University of Tripoli, Department of Chemical Engineering, Tripoli, Libya. 

3
Higher Institute of Sciences and Technology, Department of Chemical Engineering, 

Alkhums, Libya. 
4
Higher Institute Of Engineering Technology, Department of Chemical Engineering, 

Zliten, Libya. 
1
rwad.mohmmad2018@gmail.com, 

2
said.17fb@gmail.com, 

3
ahmad.eldabah@gmail.com, 

 

4
osamah2022ghwaji@gmail.com 

 

 

Abstract  

The pinch analysis has emerged as a powerful tool for the integrated 

design of process heat networks which include heat exchangers, distillation 

columns, furnaces, etc.., in order to reduce energy consumption of  such units 

.The key strategy of this methodology is to set energy targets prior to design 

based on basic thermodynamic principles. 

The subject of this research in to apply this analysis to one of the chemical 

plants in Libya, namely, the ethylene di chloride plant (EDC) at Abu Kamash 

chemical complex. The objectives are to assess energy utilization of such big 

energy – consuming plants and to explore the potential of energy saving based 

on the results of applying this analysis. 

Actual data is collected from the plant and application of the procedure of the 

pinch analysis to this case study, where a minimum temperature difference 

approach in the EDC plant heat exchangers design of 10   (ΔT min =10  ) 

is used, gave the following results. Since high pressure saturated steam are the 

source of energy consumed in the plant as hot utility, the result of pinch 

analysis showed that a minimum energy requirement to operate the plant is 

96.82 Mcal/hr. The actual energy consumption of the plant is 279.6 Mcal/hr,  

and then amounts to 65% energy saving.  

Keywords: Pinch , Analysis, Energy , Recovery, Consumption , Ethylene 

Dichloride (EDC). 

 

 الملخص

تطبٍك لىي فً التصوٍن الوتىاهل لشبىاث الحشاسة  (Pinch Analysis) ٌعتبش تحلٍل 

العولٍت التً تشول الوبادلاث الحشاسٌت وأعوذة التمطٍش والأفشاى ، إلخ .. و رله هي أجل تملٍل استهلان 

سٍت لهزٍ الوٌهجٍت فً وضع أهذاف الطالت لبل الطالت لهزٍ الىحذاث. حٍث تتوثل الاستشاتٍجٍت الشئٍ

 التصوٍن بٌاءً على هبادئ الذٌٌاهٍىا الحشاسٌت الأساسٍت.
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ٌهذف هزا البحث الى تطبٍك هزا التحلٍل على أحذ الوصاًع الىٍواوٌت فً لٍبٍا وهى هصٌع ثٌائً ولىسٌذ 

( فً هجوع أبى وواش الىٍوٍائً. تتوثل هزٍ الأهذاف فً تمٍٍن استخذام الطالت لوثل هزٍ EDCالإٌثلٍي )

 .هزا التطبٍكالوصاًع الىبٍشة الوستهلىت للطالت واستىشاف إهىاًاث تىفٍش الطالت بٌاءً على ًتائج 

ذساست، حٍث ٌتن فً هزا البحث جوع البٍاًاث الفعلٍت هي الوصٌع وتطبٍك إجشاء هزا التحلٍل على هزٍ ال

 (EDC)ٌتن استخذام ًهج الحذ الأدًى هي فشق دسجت الحشاسة فً تصوٍن الوبادلاث الحشاسٌت لوحطت 

ΔTmin. = 10)           01 بومذاس 
o
C  ًظشًا لأى البخاس الوشبع رو ضغط عالً و هى هصذس . )

أى الحذ الأدًى هي  الطالت الوستهلىت فً الوحطت ووشفك ساخي ، فمذ أظهشث ًتٍجت تحلٍل هزا الضغط

, حٍث استهلان الطالت الفعلً للوحطت Mcal/hr 28.69       هتطلباث الطالت لتشغٍل الوحطت هى

 .%65,وهزا ٌعًٌ تىفٍش فً الطالت بٌسبت  Mcal/hr 9.2.8هى

 

1. Introduction 

 The Abu Kamash petrochemical complex was established in the 1970s 

and comprises three units producing 104,000 tons per year of ethylene 

dioxide, 60,000 tons per year of vinyl chloride (VCM), 60,000 tons per year 

of polyvinyl chloride (PVC) and 50,000 tons per year of caustic soda, 45,000 

tons per year of chlorine. A large portion of Abu Kamash's products are 

exported. Ethylene dichloride plants are among the major energy consuming 

industrial plants. In this research, we will conduct a study on the production 

line of   ethylene dichloride by using pinch analysis. Ethylene dichloride 

plants are among the major energy consuming industrial plants.[1]  

The objective of this research is to assess the designed energy requirement for 

the Abu Kamash EDC plant by applying the pinch analysis using actual plant 

data. As a result, a scope of energy saving during the operation of the plant is 

explored and a maximum energy recovery design of heat exchangers 

suggested. The steps of this analysis will be demonstrated through the 

following tasks: 

1- Calculating the minimum heat requirement possible for the process. 

2- Comparison between actual energy consumption with that of minimum 

energy requirement (MER) design as predicted by the pinch analysis. 

Ethylene Dichloride (EDC) Production is made by the chlorination 

of ethylene via one of two processes: 
  

Direct chlorination: Direct chlorination is performed in the liquid phase 

where liquid chlorine and pure ethylene are reacted in the presence of  ferric 

chloride, although other catalysts have been suggested. The reaction can be 

carried out at either low (20-70 C
৹
) or high (100-150 C

৹
) temperatures. The 

low temperature process has the advantage of low     by-product formation but 

requires more energy to recover the EDC.           

Oxy-chlorination: In the oxy-chlorination process, pure ethylene and 

hydrogen chloride, mixed with oxygen, are reacted at 200-300 C
৹
 and 4-6 bar 

http://www.icis.com/chemicals/ethylene/
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in the presence of a catalyst, usually cupric chloride. The reaction takes place 

in either a fixed bed or fluid bed reactor, the latter being preferred, as it is 

easier to control the temperature. The oxy-chlorination unit can use air or pure 

oxygen but the oxygen-based route is favoured on environmental and 

efficiency grounds . This process showed in Figure 1. 

 

Figure 1: Ethylene Dichloride (EDC) Abu Kamash plant by Oxy-

chlorination.[1] 

The term "Pinch Technology" was introduced by Linnhoff and Vredeveld in 

1978 to represent a new set of thermodynamically based  methods that 

guarantee minimum energy levels in design of heat exchanger networks. Over 

the last few decades it has emerged as an unconventional  development in 

process design and energy conservation. [2]                  The term „Pinch 

Analysis‟ is often used to represent the application of the tools and algorithms 

of Pinch Technology for studying industrial processes.  

         Pinch analysis is a thermodynamic concept where a proper analysis of 

process heat exchange leads to identification of preferred options in terms of 

many other design objectives, for example, minimization of capital cost and 

operational cost.  Pinch analysis is a methodology for minimizing energy 

consumption of chemical processes by calculating thermodynamically 

http://en.wikipedia.org/wiki/Process_%28engineering%29
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feasible energy targets (or minimum energy consumption) and achieving them 

by optimizing heat  recovery systems, energy supply methods and process 

operating conditions. It is also known as process integration, heat integration, 

energy integration or pinch technology.[3]  

In pinch analysis the system design problems are considered for identification 

of energy saving opportunities and modification of existing plant or for 

designing of a new energy efficient plant. The approach rests on concepts that 

are convenient and simple and make it possible to deal with problems hitherto 

considered complex. The technique emphasizes on simple sums rather than 

complex mathematics. A pinch analysis starts with the heat and material 

balance for the process. Using pinch technology, it is possible to identify 

appropriate changes in the core process conditions that can have an impact on 

energy savings (onion layers). After the heat and material balance are 

established, targets for energy saving can be set prior to the design of the heat 

exchanger network. The pinch design method ensures that these targets are 

achieved during the network design. Targets can also be set for the utility 

loads at various levels (e.g. steam and refrigeration levels). The utility levels 

supplied to the process may be a part of a centralized site-wide utility system 

(e.g. site steam system). Pinch technology extends to the site level, wherein 

appropriate loads on the various steam mains can be identified in order to 

minimize the site wide energy consumption. Pinch technology therefore    

provides a consistent methodology for energy saving, from the basic heat and 

material balance to the total site utility system. [4 ]  

          The process data are represented as a set of energy flows, or streams, as 

a function of heat load versus temperature. These data are combined for all 

the streams in the plant to give composite curves, one for all hot streams 

(releasing heat) and one for all cold streams (requiring heat). The point of 

closest approach between the hot and cold composite curves is the pinch  

temperature (pinch point or just pinch), and is where design is most           

constrained. Hence, by finding this point and starting design there, the energy 

targets can be achieved using heat exchangers to recover heat between hot and 

cold streams. In practice, during the pinch analysis, often cross-pinch  

exchanges of heat are found between a stream with its temperature above the 

pinch and one below the pinch. Removal of those exchanges by alternative 

matching makes the process reach its energy target. 

 

http://en.wikipedia.org/wiki/Process_integration
http://en.wikipedia.org/wiki/Pinch
http://en.wikipedia.org/wiki/Thermal_energy
http://en.wikipedia.org/wiki/Heat_exchangers
http://en.wikipedia.org/wiki/Heat
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2. Pinch Methodology 

          This section presents an insight into the key concepts which are the 

building blocks of pinch analysis. [. ]   

These concepts are: 

      1- Data extraction from a process flow sheet.      

  2- Identification of hot, cold, and utility streams in the process.  

  3- Thermal Data Extraction for Process and Utility Streams.  

  4-   Selection of Initial ∆T min Value. 

  5-   Construction of Composite Curves and Grand Composite Curve.  

  6-   Estimation of Minimum Energy Cost Targets.  

      7-   Design of Heat Exchanger Network (HEN).  

These Algorithms for design at the pinch showed in Figure 2, where (a) above 

the pinch, and (b) below the pinch. 

  NH ≤  NC   ?

SPLIT  A

COLD STREAM

  CPH ≤  CPC

FOR EVERY

PINCH MATCH?

SPLIT  A

STREAM

(USUALLY HOT)

NOYES

NOYES

ABOVE

THE 

PINCH

STREAM DATA

AT PINCH

 
(a) 

          NH ≥  NC   ?

SPLIT  A

HOT STREAM

  CPH  ≥CPC

FOR EVERY

PINCH MATCH?

SPLIT  A

STREAM

(USUALLY COLD)

NOYES

NOYES

BELOW

THE 

PINCH

STREAM DATA

AT PINCH

PLACE MATCHES  
(b) 

Figure 2: Algorithms for design at the pinch (a) above (b) below 
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2.1 Process Data 

   The PFD of the EDC plant abu kamash is used to identify the hot and 

cold streams names and thermal data, which are listed in tables 1 and 2 

respectively.  

Table 1: Process Stream Names 

Stream No. Names of streams 

1 Quench overhead C - (3201) 

2 E - (3212) feed 

3 Feed of C - (3202) 

4 E - (3205) feed 

5 Top of C - (3204) 

6 E - (3213) feed 

7 Top of C - (3203) 

8 Hydrogen chloride feed 

9 Ethylene feed 

10 Purge air 

11 Bottom of C - (3202) 

Table 2: Process Stream Thermal Data.[1] 

Stream No. Condition 
CP 

( Mcal/hr.
 ◦
C) 

T(s) 

(
◦
C) 

T(t) 

(
◦
C) 

H 

( Mcal/hr) 

1 HOT 25.9 105 38 1735 

2 HOT 2.1 108 35 152 

3 HOT 0.67 155 13 94 

4 HOT 5.4 38 10 151 

5 HOT 3.7 100 40 221 

6 HOT 0.15 40 30 1.5 

7 HOT 2.1 41 20 43 

8 COLD 0.92 25 177 139.6 

9 COLD 0.75 5 135 97.5 

10 COLD 0.28 25 177 42.5 

11 COLD 1.37 32 101 94 
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2.2 Problem Table Algorithm  

          The first step in problem table algorithm is to construct temperature   

intervals for each stream (Temperature scales are shifted by ½ ∆T min, as   

illustrated in Figure 3 ) 

          The enthalpy balance intervals set up based on stream supply and target 

temperatures. This is done in the way shown in Figure 3 for the  problem data 

from      Table 2. Streams are shown in a schematic  representation with a 

vertical temperature scale. Temperature interval boundaries are superimposed 

on the interval boundary Temperatures are set at ½ ∆T min (5  in in this 

example) below hot stream temperatures and ½ ∆T min above cold stream 

temperature, So for example in interval number 1 in Figure 3 stream 1 (the hot 

stream) run from 105  to 100  , and streams 8 (the cold stream) 30  to 

182 .  

 
Figure 3: Process Temperature Interval 

          In each interval, heat from any hot streams in the high-temperature 

interval can be transferred to any of the cold stream at lower- temperature  

interval.  As a result of Figure 3 sixteen intervals along with heat surplus or 

deficit are demonstrated in table 3. Thus, for the first interval a deficit value of 
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38.4 Mcal/hr is obtained .The values for other intervals are shown in table 3. 

And calculated by using the following equations  

Δ CP = Σ CP cold- Σ CP Hot ………………………………………(1) 

Table 3: Net Energy Required at Each Interval 
Interval 

NO. 

Δ Ti 

Ti –T i+1 ( ) 

Δ CP 

Σ CP cold- Σ CP Hot 

Hi (Mcal) Surplus or 

Deficit 

182/150 “1” 32 1.2 38.4 DEFICIT 

150/140 “2” 10 0.53 5.3 DEFICIT 

140/106 "3" 34 1.28 43.52 DEFICIT 

106/103 "4" 3 2.65 7.95 DEFICIT 

103/100"5" 3 0.55 1.65 DEFICIT 

100/95 "6" 5 -25.35 -126.75 SURPLUS 

95/37"7" 58 -29.05 -1684.9 SURPLUS 

37/36"8" 1 -30.42 -30.42 SURPLUS 

36/35 "9" 1 -32.52 -32.52 SURPLUS 

35/33 "10" 2 -28.97 -57.94 SURPLUS 

33/30  "11" 3 -8.47 -25.41 SURPLUS 

30/25"12" 5 -7.57 -37.85 SURPLUS 

25/15 "13" 10 -7.42 -74.2 SURPLUS 

15/10 "14" 5 -5.32 -26.6 SURPLUS 

10/8"15" 2 -6.07 -12.14 SURPLUS 

8/5 "16" 3 -5.4 -16.2 SURPLUS 

          For example to calculate the Δ CP of the interval (182) we need to sum 

the CP of the hot streams and then subtracted from the sum of the cold 

stream’s CP as it shown down below. The interval 182 have 2 cold streams 

(8, 10) and none of the hot streams.  And this is the same for the whole 

intervals shown in table 3. And for the calculation of   Hi we just need to use 

this equation  

Hi = Δ Ti * Δ CP ………………………………..( 2) 

Figures (4.A), and (4.B) are cascade diagrams where heat cascades through 

the temperature intervals are shown. At this stage we arrange the intervals as 

its located in the table 3  and then we  put the energy of each interval  in  

boxes in order to the end of the table as its shown  in figure (4.A) . Then we 

put a zero power of the plant to obtain the largest negative energy in the 

factory so that it is considered the deficit expected to reach the pinch point. 

 By adding in the top of the energy cascade the most negative propagated flow 

of enthalpy, the minimum energy cascade is obtained. This propagated 

enthalpy will be zero in at least one displaced temperature interval of the 

energy cascade. These points correspond with the points of maximum 

approach between composite curves, and are called “Pinch Points”. The value 
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of propagated enthalpy in the hottest temperature interval represents energy 

(that is, the minimum heating requirements), and the value of propagated 

enthalpy in the coldest temperature interval represents energy that must be 

removed by an external energy sink (that is, the minimum cooling 

requirements). 

        The hot result of this operation is that the minimum utilities requirements 

have been predicted, i.e. 96.82 Mcal/hr hot and 2124.93 Mcal/hr cold. 

Furthermore, it is observed from Figure (4.B) that there is no transfer of 

energy between the Five
th

 and Six
th
 temperature intervals. This is called the 

pinch point at 105 C
৹ 

for the hot streams and 95 C
৹ 

for the cold streams. The 

temperature at the pinch point provides a breakdown of the design problem 

where heat is supplied above the pinch point temperature and heat is rejected 

below it. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (4.A)  Cascade diagram 

 

0 Mcal/hr

5182 ----------------------------------------                       ---------------------------------------------------------------------

2028.11

-16.238.4

-38.4

8150 ----------------------------------------                       --------------------------------------------------------------------------------

2011.91

-12.145.3

-43.7

10140 ----------------------------------------                        -------------------------------------------------------------------------------

1999.77

-26.643.52

-87.22

15106 ----------------------------------------                       -------------------------------------------------------------------------------

1973.17

-74.27.95

-95.17

25103 ----------------------------------------                       -------------------------------------------------------------------------------

1898.87

-37.851.65

-96.82

30100 ----------------------------------------                       -------------------------------------------------------------------------------

1861.12

-25.41-126.75

29.93

3395 -----------------------------------------                        ------------------------------------------------------------------------------

1835.71

-57.94-1684.9

1714.83

3537 -----------------------------------------                        ------------------------------------------------------------------------------

1777.77

-32.52-30.42

1745.25

36 -----------------------------------------                        ------------------------------------
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Figure (4.B) Cascade diagram 

2.3 The Pinch Design 

          The actual heat exchangers network at EDC plant where the heating 

utility used (QH) is 279.6 Mcal/hr, and the cold utility (QC) is 2303.5 Mcal/hr 

as shown in Figure 5. 

 
Figure 5: The Base Case Design 

96.82 Mcal/hr

5182 ----------------------------------------                        --------------------------------------------------------------------------------

2124.93

-16.238.4

58.42

8150 ----------------------------------------                        --------------------------------------------------------------------------------

2108.73

-12.145.3

53.12

10140 ----------------------------------------                        -------------------------------------------------------------------------------

2096.59

-26.643.52

9.6

15106 ----------------------------------------                        -------------------------------------------------------------------------------

2069.99

-74.27.95

1.65

25103 ----------------------------------------                        -------------------------------------------------------------------------------

1995.79

-37.851.65

0

30100 ----------------------------------------                        -------------------------------------------------------------------------------

1957.94

-25.41-126.75

126.75

3395 -----------------------------------------                        ------------------------------------------------------------------------------

1932.53

-57.94-1684.9

1811.65

3537 -----------------------------------------                        ------------------------------------------------------------------------------

1874.59

-32.52-30.42

1842.07

36 -----------------------------------------                        -----------------------------------
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          There are three rules of the pinch principle (section) are central to 

the procedure for designing the network. According to the pinch rules 

there must be no external cooling above the pinch (on the left side of the 

grid diagram so hot streams on this side must be brought to pinch 

temperature by heat transfer with cold streams on the same side i.e. on the 

lift .Similarity cold streams on right side of the grid diagram must be 

brought up to pinch temperature by using hot streams on the right rather 

than utility heating.  The ∆T min puts another constraint on the design 

because it has been defined as the minimum temperature difference for 

heat transfer   anywhere in the    system. The results of the problem table 

procedure as summarized in table 4. 

(∆T min = 10 C
৹
) 

Table 4: Utility data at the pinch and base case (actual) 
Utility Pinch case Base case (actual) 

QH (Mcal/hr) 96.82 279.6 

Qc (Mcal/hr) 2124.93 2303.5 

 

The pinch design of maximum energy recovery (MER design)is 

illustrated in figure 6 to figure 9. 

 
Figure 6: Stream Set Above and Below the Pinch 

2.3.1 Design above the Pinch 

          Some ground rules for setting up the heat exchanger matches 

between the hot and the cold streams on the design of above the pinch 

CP cold   ≥ CP hot 
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Take the example stream shown in Figure 8  a proposed match can be 

drawn between streams 3 and 9 , Because the CP of the stream 3 is less 

than stream 9 (CP of hot stream less than CP of cold stream). And for the 

match between stream 3 and stream 10, It is important to realize that the 

“CP rule” for temperature feasibility is only rigid for units directly   

adjacent to the pinch. 

The remaining heating load on the cold streams must now be provided by 

the utilities. 

And for the match between stream 2 and stream 8 and also streams  (2 , 

11) . 

There is a problem if there are matches at the pinch that do not comply 

with the CP Cold   ≥ CP Hot   rule. In this case, an incoming stream could be 

split to reduce its CP. 

in addition to the CP feasibility criterion introduced earlier we have a 

“number count” feasibility criterion, where above the pinch, 

NHOT   ≤ N COLD 

NHOT = number of hot stream branches at the pinch (including full as well 

as split streams). 

NCOLD = number of cold stream branches at the pinch (including full as 

well as split streams). 

In the Figure 7 the number count criterion is satisfied (two hot streams 

against four cold streams) but the CP criterion [CP cold   ≤ CP hot] is not 

met for either of the possible matches. In this case the solution is to split a 

hot stream with CP of  0.73 for the stream 2 and stream 8 match now the 

CP criterion is satisfied , And for the match between stream 2 branch and 

stream 11 we subtract 0.73 of  2.1 the total stream CP to find that CP 

criterion for this match is also satisfied with the CP of 1.37   as shown in 

Figure 7 .  
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Figure 7: Design above the Pinch 

 

2.3.2  Design Below the Pinch 

          Some ground rules for setting up the heat exchanger matches 

between the hot and the cold streams on the design of below  the pinch 

CP hot   ≥ CP cold 

for the stream 2 and stream 8 match now the CP criterion is satisfied. And 

stream 3 , 10 match its also satisfied . The remaining cooling load on the 

cold streams must now be provided by the utilities. Now for the matches 

between streams ( 1 , 9 ) and ( 1 , 11 ) we found that the  number count 

criterion is not satisfied (three hot streams against four cold streams) . In 

this case the solution is to split a hot stream by following this CP criterion 

CP hot   ≥ CP cold . 

The streams and heat load values are shown in Figure 8.  From this figure 

we can see that the number of coolers below the pinch is (11) of which 

(7) coolers are utilities. 



 
 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1هعاهل التأثٍش العشبً   

12العذد   

 

 519 http://tarbawej.elmergib.edu.ly                                                                      

                                          

 
Figure 8: Design below the Pinch 

2.3.3 Complete Pinch Design 
          The completed MER design is obtained by merging the two 

systems “above” and “below” the pinch, with the result shown in Figure 

9. And its also shown the number of utilities used in the plant that is 10 

utilities (7 coolers and 3 heaters) . 

  

 
Figure 9: Complete Minimum Energy Design 
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3. Discussion of Results 

          At the end, we compare and mention some important results we 

came up with this study.  The following results are obtained, Actual rate 

of energy consumption of the base case design of the plant is (279.6 

Mcal/hr) while the minimum target found by the pinch analysis is   (96.8 

Mcal/hr).  

Amount of energy saved %= 100 % - ( 
                     

                
 *100)…. (3) 

Amount of energy saved %= 100% -  
    

     
 * 100 = 100 % - 34.62 % = 65.38 % 

      This amount is just over 65 % energy savings and the number of 

matches is eight matches in this plant. 

 

4. Conclusions 

The main conclusions of this paper are summarized below. 

1 – Pinch analysis can be used systematically to set energy targets before 

heat exchangers network design to ensure maximum energy saving. 

2 – Revamp designs can make use of pinch analysis to come up with 

good analysis to reduce energy consumption.  

3 – For the EDC plant there is a scope of energy savings as can be seen 

when comparing actual design with that predict by pinch analysis.  
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