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Abstract

Background and Objective: Water recycling is one of the effective ways for overcoming the water
crisis. The various methods and techniques for the design of water allocation systems have been
developed and used water in industry reduced to an acceptable level.

Method: Water pinch technology is a systematic technique for analyzing water networks and reducing
related costs. Also this technique is used for minimizing costs, establishing the relationship between
operating costs and capital costs inside the compliance with standards of environment. Water Pinch is
optimization method to determine targets technique also appropriate changes to suggest the design of
network with the possibility to maximize the reuse of water regeneration, reuse / recycle.

Findings: In this paper simulation and optimization of oil refinery water network using the software
Aspen Water and a graphical-mathematical method Composite Table Algorithm (CTA) has been used
for a dramatic reduction in water consumption and waste water refinery which comes to a distribution
network. Therefore Extended Composite Table Algorithm is presented to model regeneration-
reuse/recycle.

Discussion and Conclusion: using Composite Table Algorithm is presented better results to minimize
flow rate of fresh water, waste water and costs of fresh water supply and discharge comparison with
Aspen water. Then the Extended Composite Table Algorithm method is obtained highly successful
results in optimization water network by applying regeneration unit inside reuse/recycle.

Key words: water pinch technology, regeneration-reuse, regeneration- recycle.
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1- Mass exchange networks (MENS)
2- Mass separating agents (MSAS)
3- Water Pinch Analysis (WPA)
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Table 2. Data for each equipment

operation F Cin (PPM) | Cour (PPM)
Scrubber 1 VYO - IERRIAS
Scrubber 2 YA - YYIVY
cooling towerl YA - Yo-
cooling VYO - -
cooling tower 2 \A - \o-
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Table 3. According source and sink

Sink Fy;j Cskj Source Fepi Cori
Plin VY0 o- Plout \Y/0 AEARVAK!
P2in YYIVY o P2out YA YYIVY
P3in Yo o P3out YA Yo
P4in o- o- P4out \Y/0 o
P5in V0. o P5out \8Y% \O-
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Table 4- Limiting data
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Table 5. Results comparison for two methods

Aspen water CTA Method

Fresh water flow rate atlldd fY/YY
Waste water flow rate YY/AY FYNY
Waste water concentration (ppm) V- AF/OY FEAIY
Fresh water cost k$/yr. OYAIBY \EAVARFZ
Waste water cost k$/yr. 100/Y VAFISY
Total cost YAYE/Y OFAIN S
Cost saving compare Aspen Water AR
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Table 6. Comparison of CTA and ECTA

CTA Method | ECTA Method

Fresh water flow rate fY/VE YY/SY
Waste water flow rate fY/VE YY/SY
Regeneration flow rate — YY/SY
Waste water concentration (ppm) LAY RAVANY
Post-regeneration concentration (ppm) — Y-
Removal ratio — /A9
Fresh water cost k$/yr. YEYIEYS Vaf/asy
Waste water cost k$/yr. YA/ 19/v4
Regeneration cost — YYF/A0
Total cost INZYAYZ AYAYIY
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