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VLRECOMMENDATIONS

;٠ ٠ Energy and waste management systems are cost-effective and should be implemented in
difTerent industries.

،;٠ Employee's awareness should be included as a key factor in the success of any energy or
waste management systems.

·; Applying a scheduled for preventive maintenance of process machinery is recommended,
in order to minimize forced shut downs in production line that affects overall efficiency.

،٠ Acidification, eutrophication and respiratory potentials due to the release of air emission
from printing, dyeing, cbemicals handling and boilers emissions can be minimized by
using non-volatile chemicals, optimizing boiler operations and reducing the use of
solvents.

٩;s [tis preferable to useincineration as a handling method for hazardous solid waste as it has
less impact on human health, and ecosystem quality.

٩٤٠ State of the art incinerator or landfill should be used for hazardous solid treatent even if
they are more cost expensive, in order to mitigate negative environmental impacts.
It is recommended to minimie the usage of inorganic pigments and use organicي٠ 
ecofiiendly dyes in acrylic fiber manufacturing to reduce the ecotoxicity and carcinogenie
potential of generated wastes.

..٠ LCA methodology should be an integrated part of environmental management system to
ensure sustainability and better quality of life.

·; I٤ is recommended to use LCA software and develop new ones to easy the procedure and
have it done more precisely.
Further investigations are required for usage of energy fiom industrial wastes asفي 
renewable energy sources.

٩;٠ Acrylic fiber industry is a high energy consumer; it is recommended to minimize energy
requirements and use other energy sources in the difterent process in order to reduce both
energy consumption and environmental impact of the industry.
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IX. APPINDICES

APPENDI(A)

International Standard for "Environmental management- Life
cycle assessment - Principles and framework"

Introduction
The heightened awareness of the iportance of environmental protection, and the possible

impacts associated with products, manufactured and consumed, has increased the interest in the
development of methods to better comprehend and reduce these impacts. One of the techniques
being developed for this purpose is Life Cycle Assessment (LCA). The lnternational Standard
describes the principles and famework for conducting and reporting LCA studies, and includes
certain minimal requirements. LCA is a technique for assessing the environmental aspects and
potential impacts associated with a product, by
- compiling an inventory of relevant inputs and outputs of a product system
- evaluating the potentia] environmental impacts associated with those inputs and outputS
- interpreting the results ofthe inventory analysis and impact assessment phases in relation to the
objectives of the study.
LCA studies the environmental aspects and potential impacts throughout a product's life (i.e.
cradler to grave) from raw material acquisition through production, use and disposal. The general
categories of environmental impacts needing consideration include resource use, human health,
and ecological consequences.

LCA can assist in
identifying opportunities to improve the environmental aspects ofproducts a various points in
their life cycle
decision-making in industry, governmental or non-governmental organizations (e.g. strategic
planning, priority setting, product or process design or redesign)
selection of relevant indicators of envirommental performance, including measurement
techniques ; and
marketing (e.g. an environmental claim, ecolabelling scheme or environmental product
declaration).

The scope, boundaries and level of detail of an LCA stdy depend on the subject and
intended use of the study. The depth and breadth of LCA studies may diffEr considerably
depending on tbe goal of a particular LCA study. However, in all cases, the principles and
fiamework established in this lnternational Standard should be followed.
LCA is one of several environmental management techiques (e.g. risk assessment,
environmental performance evahuation, environmental auditing, and environmental impact
assessmemt) and may not be the most appropriate technique to use in all situations. LCA typically
does not address the economic or social aspects of a product. Because all techniques have
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limitations, it is important to understand those that are present in LCA The limitations include
the following.

The nature of choices and assumptions made in LCA (e.g. system boundary setting, selection
ofdata sources and impact categories) may be subjective.
Models used for inventory analysis or to assess environmental impacts are limited by their
assumptions, and may not be available for all potential impacts or applications.
Results ofLCA studies focused on global and regional issues may not be appropriate for local
applications, i.e. local conditions might not be adequately represented by regional or global
conditions.
The accuracy of LCA studies may be limited by accessibility or availability of relevant data,
or by data quality, e.g. gaps, types of data, aggregation, average, site-specific.
The lack of spatial and temporal dimensions in the inventory data used for impact assessment
introduces uncertainty in impact results. This uncertainty varies with the spatial and temporal
characteristics of each impact category.

Generally, the information developed in an LCA study should be used as part of a much more
comprehensive decision process or used to understand the broad or general trade-ofs. Comparing
results of different LCA studies is only possible if the assumptions and context of each study are
the same. These assumptions should also be explicitly stated for reasons oftransparency.
This lnternational Standard provides principles and famework and provides some
methodological requirements for conducting LCA studies. Additional details regarding methods
are provided in the complementary International Standards IS0 14041, 1S0 14042 and IS0 14043
concerning the various phases ofLCA.

1 Scope
This International Standard specifies the general framework, principles and requirements for
conducting and reporting life cycle assessment studies. This lnternational Standard does not
describe the life cycle assessment technique in detail.

2 Normative reference
The following standard contains provisions which, through reference in this text, constitute
provisions of this Intemational Standard. At the time of the publication, the edition indicated was
valid.

3 Definitions
For the purposes of this Lntemational Standard, the following definitions apply.

3.1. Alocation
Partitioning the input or output flows of a unit process to the product system under study

3.2. Comparative assertion
Environmental claim regarding the superiority or equivalence of one product versus a
competing product which performs the same function

3.3. Elementary flow
(1) Material or energy entering the system being studied, which has been drawn
environment without previous human transformation
(2) Material or energy leaving the system being studied, which is discarded into the
environment without subsequent human transformation.
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3.4. Environmental aspect
Element of an organization's activities, products or services that can interact with the
environment

3.5. Functional unit
Ouantified performance of a product system for use as a reference unit in a life cycle
assessment study

3.6. lnput
Material or energy which enters a unit process
Note: Materials may include raw materials and products.

3.7. lnterested party
Individual or group concemned with or affected by the environmental performance of a
product system, or by the results ofthe life cycle assessment

3.8. Life cycle
Consecutive and interlinked stages of a product system, from raw materia] acquisition or
generation of natural resources to the final disposal

3.9. Life cycle assessment (LCA)
Compilation and evaluation of the inputs, outputs and the potential environmental impacts
ofa product system throughout its life cycle

3.10. Life cycle impact assessment
Phase of life cycle assessment aimed at understanding and evaluating the magnitude and
significance of the potential environmental impacts of a product system

3.11. Life cycle interpretation
Phase of life cycle assessment in which the fndings ofeither the inventory analysis or the
impact assessment, or both, are combined consistent with the defined goal and scope in
order to reach conclusions and recommendations

3.12. Life cycle inventory analysis
Phase of life cycle assessment involving the compilation and quantification of inputs and
outputs, for a given product system throughout its life cycle

3.13. Output
Material or energy which leaves a unit process
Note : Materials may include raw materials, intermediate products, products, emissions
and waste.

3.14. Practitioner
lndividual or group that conducts a life cycle assessment

3.15. Product system
Collection of materially and energetically connected unit processes which performs one or
more defined functions
Note : In this lnternational Standard, the term "product" used alone includes not only
product systems but can also include service system

3.16. Raw material
Primary or secondary material that is used to produce a product

3.17. System boundary
Lnterface between a product system and the environment or other product systems

3.18. Transparency
Open, comprehensive and understandable presentation of information
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3.19. Unit process
Smallest portion ofa product system for which data are collected when performing a life
cycle assessment

3.20. Waste
Any output from the product system which is disposed of

4. General description of LCA
4.1. Key features of LCA
The following list summarizes some of the key features of the LCA methodology.

LCA studies should systematically and adequately address the environmental aspects of
product systems, from raw material acquisition to final disposal.
The depth of detail and time frame ofan LCA study may vary to a large extent, depending
on the definition of goal and scope.
The scope, assumptions, description of data quality, methodologies and output of LCA
studies should be transparent. LCA studies should discuss and document the data sources,
and be clearly and appropriately communicated.
Provisions should be made, depending on the intended application of the LCA study, to
respect confidentiality and proprietary matters.
LCA methodology should be amenable to the inclusion of new scientific findings and
improvements in the state-of-the-art ofthe technology.
Specific requirements are applied to LCA studies which are used to make a comparative
assertion that is disclosed to the public.
There is no scientific basis for reducing LCA results to a single overall score or number,
since trade-offs and complexities exist for the systems analysed at different stages of their
life cycle.
There is no single method for conducting LCA studies. Organizations should have
flexibility to implement LCA practically as established in this International Standard,
based upon the specific application and the requirements of the user.

4.2. Phases of an LCA
Life cycle assessment shall include definition of goal assessment and interpretation of

results, as illustrated in goal and scope, inventory analysis, impact figure 1. LCA results may be
useul inputs to a variety of decision-making processes. Applications of LCA such as the
examples listed in figure l are outside the scope of this lnternational Standard.
Life cycle inventory studies shall include definition of goal and scope, inventory analysis and
interpretation of results. The requirements and recommendations of this lnternational Standard,
with the exception of those provisions regarding impact assessment, also apply to life cycle
inventory studies.



88

Figure A1: Phases of LCA

5. Methodological framework
In addition to the general requirements specified below, it is a requirement of this

International Standard that the definition of goal and scope and the inventory comply with the
respective provisions ofIS0 14041.

5.1 Definition of goal and scope
The goal and scope of an LCA study shall be clearly defined and consistent with the

intended application.
5.1.1 Goal of the study

The goal ofan LCA study shall unambiguously state the intended application, the reasons
for carrying out the study and the intended audience, i.e. to whom the results of the study are
intended to be communicated.
5.1.2 Scope of the study

ln defining the scope of an LCA study, the following items shall be considered and clearly
described :
- The functions ofthe product system, or, in the case of comparative studies, the systems ;
- The functional unit
- The product system to be studied
- The product system boundaries
- Allocation procedures
- Types of impact and methodology of impact assessment, and subsequent interpretation to be
used
- Data requirements
- ASsumptions
- Limitations
- Lnitial data quality requirements
- Type of critical review, if any
- Type and format of the report required for the study.
The scope should be sufficiently well defined to ensure that the breadth, the depth and the detail
ofthe study are compatible and sufTicient to address the stated goal.
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LCA is an iterative technique. Therefore, the scope of the study may need to be modified while
the study is being conducted as additional information is collected.
5.1.2.1 Function and functional unit

The scope ofan LCA study shall clearly specify the functions of the system being studied.
A functional unit is a measure of the performance of the functional outputs of the product system.
The primary purpose ofa functional unit is to provide a reference to which the inputs and outputs
are related. This reference is necessary to ensure comparability ofLCA results. Comparability of
LCA results is particularly critical when different systems are being assessed to ensure that such
comparisons are made on a common basis. A system may have a number of possible functions
and the one selected for a study is dependent on the goals and scope of the study. The related
functional unit shall be defined and measurable.
Example : The functional unit for a paint system may be defined as the unit surface protected for
a specified time period.
5.1.2.2 System boundaries

The system boundaries determine which unit processes shall be included within the LCA.
Several factors determine the system boundaries, including the intended application of the study,
the assumptions made, cut-off criteria, data and cost constraints, and the intended audience, The
selection of inputs and outputs, the level ofaggregation within a data category, and the modelling
of the system shall be consistent with the goal of the study. The system should be modelled in
such a manner that inputs and outputs at its boundaries are elementary flows. The criteria used in
establishing the system boundaries shall be identified and justified in the scope of the study. LCA
studies used to make a comparative assertion that is disclosed to the public shall perform an
analysis of materia] and energy flows to determine their inclusion in the scope of the study.
5.1.2.3 Data quality requirements

Data quality requirements specify in general terms the characteristics of the data needed
for the study. Data quality requirements shall be defined to enable the goals and scope of the
LCA study to be met. The data quality requirements should address :
- time-related coverage
- geOgraphical coverage
- techology coverage
- precision, completeness and representativeness of the data
- consistency and reproducibility ofthe methods used throughout the LCA
- sources of the data and their representativeness
- uncertainty of the information.
Where a study is used to support a comparative assertion that is disclosed to the public, the
above-mentioned data quality requirements shall be addressed.
5.1.2.4 Comparisons between systems

Ln comparative studies, the equivalence ofthe systems being compared shall be evaluated
before interpreting the results. Systems shall be compared using the same functional unit and
equivalent methodological considerations, such as performance, system boundaries, data quality,
allocation procedures, decision rules on evaluating inputs and outputs and impact assessment.
Any differences between systems regarding these parameters shall be identified and reported. ln
the case of comparative assertions disclosed to the publie, this evaluation shall be conducted in
accordance with the critical review process ofsection 7.3.3. Another requirement for comparative
assertions disclosed to the public is that an impact assessment shall be perfoImed.
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5.1.2.5 Critieal review eonsiderations
Critical review is a techniaue to verify whether an LCA study has met the requirements of

this International Standard for methodology, data and reporting. Whether and how to conduct a
critical review, as well as who conducts the review, shall be defined in the scope of the study. Ln
general, critical reviews of an LCA are optional and may utilise any of the review options
outlined in 7.3. A critical review shall be conducted for LCA studies used to make a comparative
assertion that is disclosed to the public and shall employ the critical review process outlined in
7.3.3.

5.2 Life cycle inventory analysis
5.2.1 General description of life cycle inventory

Lnventory analysis involves data collection and calculation procedures to quantify relevant
inputs and outputs of a product system. These inputs and outputs may include the use of
resources and releases to air, water and land associated with the system. lnterpretations may be
drawn fom these data, depending on the goals and scope of the LCA. These data also constitute
the input to the life cycle impact assessment. The process of conductig an inventory analysis is
iterative. As data are collected and more is learned about the system, new data requirements or
limitations may be identified that require a change in the data collection procedures so that the
goals of the study wil] still be met. Sometimes, issues may be identified that require revisions to
the goal or scope of the study.
5.2.2 Data collection and calculation procedures

The qualitative and quantitative data for inclusion in the inventory shall be collected for
each unit process that is included within the system boundaries. The procedures used for data
collection may vary depending on the scope, unit process or intended application of the study.
Data collection can be a resource-intensive process. Practical constraints on data collection
should be considered in the scope and documented in the study report.
Some significant calculation considerations are outlined in the following.

Allocation procedures are needed when dealing with systems involving multiple products
(e.g. multiple products fiom petroleum refining). The materials and energy flows as well
as associated environmental releases shall be allocated to the different products according
to clearly stated procedures, which shall be documented and justified.
The calculation of energy flow should take into account the different fuels and electricity
sources used, the efficiency of conversion and distribution of energy flow as well as the
inputs and outputs associated with the generation and use of that energy Tlow.

5.3 Life cycle impact assessment
The impact assessment phase of LCA is aimed at evaluating the significance of potential

environmental impacts using the results of the life cycle inventory analysis. Ln general, this
process involves associating inventory data with specific environmental impacts and attempting
to understand those impacts. The level of detail, choice of impacts evaluated and methodologies
used depends on the goal and scope of the study. This assessment may include the iterative
process of reviewing the goal and scope ofthe LCA study to determine when the objectives of the
study have been met, or to modify the goal and scope if the assessment indicates that they can not
be achieved.
The impact assessment phase may include elements such as, among others :

assigning of inventory data to impact categories (classification)
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modelling of the inventory data within impact categories (characterization)
possibly aggregating the results in very specific cases and only when meaningful
(weighting). Note : Data prior to weighting should remain available.

The methodological and scientific framework for impact assessment is still being developed.
Models for impact categories are in different stages of development. 'There are no generally
accepted methodologies for consistently and accurately associating inventory data with specific
potential environmental impacts, There is subjectivity in the hife cycle impact assessment phase
such as the choice, modelling and evaluation of impact categories. Therefore, transparency is
critical to impact assessment to ensure that assumptions are clearly described and reported.

5.4 Life cycle interpretation
Interpretation is the phase of LCA in which the findings from the inventory analysis and

the impact assessment are combined together, or, in the case of life cycle inventory studies, the
findings of the inventory analysis only, consistent with the defined goal and scope in order to
reach conclusions and recommendations. The findings ofthis interpretation may take the form of
conclusions and recommendations to decision-makers, consistent with the goal and scope of the
study.
The interpretation phase may involve the iterative process of reviewing and revising the scope of
the LCA, as well as the nature and quality ofthe data collected consistent with the defined goal.
The findings of the interpretation phase should reflect the results of any sensitivity analysis that is
performed. Though subsequent decisions and actions may incorporate environmental implications
identified in the findings of the interpretation, they lie beyond the scope of the LCA study, since
other factors such as technical performance, economic and social aspects are also considered.

6. Reporting
The results of the LCA shall be fairly, completely and accurately reported to the intended

audience. The type and format of the report shall be defined in the scope phase of the study. The
results, data, methods, assumptions and limitations shall be transparent and presented in sufficient
detail to allow the reader to comprehend the complexities and trade-ofTs inherent in the LCA
study. The report shall also allow the results and interpretation to be used in a manner consistent
with the goals of the study. When the results of the LCA are to be communicated to any third
party, i.e. interested party other than the commissioner or the practitioner of the study, regardless
of the form of communication, a third-party report shall be prepared. 'This report constitutes a
reference document, and shall be made available to any third party to whom the communication
is made. The third-party report shall cover the following aspects:
a) general aspects :

(LCA commissioner, practitioner of LCA (internal or externalا( 
2) date of' report
3) statement that the study has been conducted according to the requirements of this

Intemnational Standard.
b) definition of goal and scope
c) life cycle inventory analysis : data collection and calculation procedures
d) hifE cycle impact assessment : the methodology and results of the impact assessment that was
performed
e) life cycle interpretation :

1) the results
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2) assumptions and limitations associated with the interpretation of results
3) methodology and data related
4) data quality assessment.

f) Critical review:
name and affiliation of reviewersا( 

2) critical review reports
3) responses to recommendations.

For comparative assertions, the following issues shall also be addressed by the report :
analysis ofmaterial and energy flows to justify their inclusion or exclusion
assessment of the precision, completeness and representativeness ofdata used
description of the equivalence of the systems being compared in accordance with 5.1.2.4
description ofthe critical review process.

7 Critical review
7.1 General description of critical reviews

The critical review process shall ensure that.
the methods used to carry out the LCA are consistent with this Lnternational Standard
the methods used to carTy out the LCA are scientifically and technically valid
the data used are appropriate and reasonable in relation to the goal of the study
the interpretations reflect the limitations identifed and the goal ofthe study
the study report is transparent and consistent.

Since this lnternational Standard does not specify requirements on the goals or uses 0f LCA, a
critical review can neither verify nor validate the goals that are chosen for an LCA, or the uses to
which LCA results are put. The scope and type of critical review desired shall be defined in the
scope phase ofan LCA study.
7.2 Need for critical review

A critical review may facilitate understanding and enhance the credibility ofLCA studies,
for example by involving interested parties. The use 0f [CA results to support comparative
assertions raises special concerns and requires, critical review, since this application is likely to
affect interested parties that are external to the LCA study. ln order to decrease the likelihood of
misunderstandings or negative effects on external interested parties, critical reviews shall be
conducted on LCA studies where the results are used to support comparative assertions.
However, the fact that a critical review has been conducted should in no way imply an
endorsement of any comparative assertion that is based on an LCA study.

7.3 Critical review processes
If an LCA study is to be criticaly reviewed, tbe scope of the critical review should be

defined during the goal and scope definition phase of the study. The scope should identify why
the critical review is being undertaken, what will be covered and to what level of detail, and who
needs to be involved in tbe process. Confidentiality agreements regarding the content of the LCA
study should be entered into as needed.
7.3.1 lnternal expert review

A critical review may be carried out internally. ln such a case, it shall be performed by an
intermal expert independent of the LCA study. This expert should be familiar with the
requirements of this lntemational Standard and have the necessary scientific and technical
expertise. A review statement is prepared by the person conducting the LCA study and then
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reviewed by the internal, independent expert. The review statement may also be prepared in its
entirety by the intemnal, independent expert. The review statement shall be included in the LCA
study report.
7.3.2 External expert review

A critical review may be carried out externally. In such a case, it shall be performed by an
external expert, independent of the LCA study. 'This expert should be familiar with the
requirements of this lnternational Standard and have scientific and technical expertise. A review
statement is prepared by the person conducting the LCA study and then reviewed by the extemal,
independent expert, The review statement may also be prepared in its entirety by the external,
independent expert. The review statement, comments of the practitioner and any response to
recommendations made by the reviewer, shall be included in the LCA study report.
7.3.3 Review by interested patties

An external independent expert is selected by the original study commissioner to act as
chairperson ofa review panel. Based on the goal, scope and budget available for the review, the
chairperson selects other independent qualified reviewers. This panel may include other
interested parties affected by the conclusions drawn from the LCA study, such as government
agencies, non-governmental groups, or competitors. The review statement and review panel
report, as well as comments of the expert and any responses to recommendations made by the
reviewer or by the panel, shall be included in the LCA study report.



Figure A2: SimaPro 7 software package

Figure A3: User interface
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A sofware package developed for implementing life cycle assessment, developed by PR
Consultants Company, the Netherlands. Since 1990, SimaPro has been the market-leading lifE
cycle solution all over the world.

Address: Plotterweg 12,3821 BB Amersfoort, the Netherlands
phone + 31 33 4555022, fax +31 33 4555024
e-mail support@pre.nl
web site www.pre.n\

SimaPro comes with loads ofdata. Around 10,000 inventory data records are available for
SimaPro. Most are included for free with a license.

• SimaPro7 sofware contains a number Ecoinvent libraries. These Libraries contain over
2500 processes, covering a very wide range of processes. It contains a number of impact
assessment methods as well.

• It is distinguished fom other sofwares which develop life cycle assessment by the ability
to develop waste handling scenarios for different approaches.
SimaPro includes input-ouTput datasets. Use cost data to define the LCA model. Ideal data
for screenings, or for estimating and assessing services. Combine cost and environmental
data.
SimaPro evaluates uncertainties in such a way that determine the significance of the
difterences in a comparison between product systems.
SimaPro is designed for LCA teamwork. SimaPro is the only commercial LCA software
that supports true multi user implementations. LCA team can work on a single database at
the same time, even if they are in very different locations (using a network, Citrix or a
similar solution).



APPENDIX {A):Impact Indicators Matrix For The Two

Lmpact Lndicator

GlobalWarmiePolenial(GWR)
4cidifcationPotemtil(AP)
EutrophicationPotential(EP)
Carcinogens Potential (CP)

cotoxicity Potential (ETP)
Respiratory InorEanic Formation Potential

MineralsDepletion(D)
Land Use (LU)

FossiFuelsDpleion(FrD)
Effect on impact indicator at cut ofT criteria 0.1%
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Are2 Equip. ] Descripion Air

Leukage Type

١ate٢ [ SteAm RM Online

،Job type

Shutdown

Remarks

L eakAgeم Place

Figure Bl. Template of internal audit for leakages

S.n0.

2
 د وي

Location Extent of
leakage

Energy
wasted

Figure B2. Template for data collection sheet used during the audit



Name of Unit:

Sr. No. Eauipment No.

Description of
Driven

£auipnent
Location Motor

Sr.No.
Design

Effieiency
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MOTOR DATA

CRITICAL LoAD

Figure B3. Motors data collection sheet

Nume of Unit:

Sr.No. Location/

Driven Euuipment

Make Rated

K٧A

VARIABLE SPEED DRDVES DATA

Figure B4. Variable speed drive data collection sheet



Sr.

2

3

Location Make Type Rated

Voltage
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CAPACITOR DATA

Name of Unit :

Figure B5. CApacitor data collection sheet

ame of Unit :

S٣.o.
Location

(Section)

LIGHTIG DATA

Type of
Fitting

No. of
Fittings

KW
lnstalled

Figure B6. Lighting data collection sheet



NAme of Unit :

Sr.No. ] Location Type Sr.No. 0f' Meter Make Accuraey
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Last Calibration Done

(date)

FNERGY METERS DATA

Figure B7. Ener'gy meters data collection sheet



APPENDH(C
Kgyptian standards concerning wastewater discbarge to non-fresh water

drains (key parameters).

Parameter Law 48/82

(mg/l unless otherwise noted) lndustrial Discharge

BOD, (5 «ay, 20C) 60

50
COD (Peranganate)
COD (Dichromate) 100

pH (nis) 6-9

Oil & Grease 10

Temperatre (deg.)  ذ5 وي

Total Suspendted Solis 60

Settleable Solids (nl/)

Total Dissolved Solids 2000

PO, 10

NH;-N (Ammomia)

N0;-N (Nitrate) 40

Total Recoverable Pheno! 0.005

Fluoride 0.5

Sulfide ١

Chlorine

Surfactants

Probable countingfor the colon grou in 10t cmr" 5000
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 الريى الملخص
 للطاقة المستهلكة الصناعات من الصناعة هذه تعتبر ولكن الانتاج عملية فى كبيرا تطورا الأكليريك ألياف صناعة شهدت

 تهدف للبيئة، صديقة تكنولوجيا تطوير هو الحالى الوقت فى العالمية الصناعة تواجه التى التحديات أهم من للبيئة. والملوثة
 فى وتطبيقها الأكليريك الياف صناعة فى السائلة و الصلبة والمخلفات الطاقة لإدارة فعالة تظم على التعرف الى الحالية الدراسة

 الصناعة لتلك البينى الأثر تحديد الأهمية من فإن الوقت نفس للفيير(.فى إسكندرية )شركة يليك الأكر ألياف لصناعة محلية شركة
 المخلفات دراسة إلى الدراسة هدفت كما ترشيدها. وطرق الطاقة لإستخدامات فعال نظام تصميم الى الدراسة هدفت فقد ولهذا

 الصدد. هذا فى لعناصرالإنتاج الحياة دورة تحليل تقنية إستخدام تم وقد معها، للتعامل الطرق أنسب اقتراح مع بانواعها

s، الآتى فى الدراسة نتائج تلخص :
ISO) القياسية النظم معايير الى الاستناد ا.تم 50001:201 1S0 و)(1  ولإدارة الطاقة لإدارة(14001:2004

 منهما لكل محددة أهداف وضع تم المراجعة(، التقييم- التنفيذ )التخطيط المستمر دائرةالتطوير إطار فى المخلفات
 المخلفات وتقليل الأقل على%15 بنسبة الطاقة إستهلاك تقليل خلال من التكاليف فى مباشر خفض تحقيق كالتالى:
 الإنتاج. جملة من%1 من لأقل الإنتاجية العملية من الناتجة

 الآتى: العمل خطة .إقتضت2

 معدل ,متوسط ساعة جيجاوات26,3 حوالى الكهرباء لإستهلاك السنوى الإجمالى أن أظهر والذى الطاقة بيانات جمع
 معدل متوسط.20092012 خلال1,592-1,311 بين ما يترواح ألياف( اطن )كيلووات الكهرباء إستهلاك

 يتراوح المخلفات لإنتاج الشهرى المعدل.2012-2011 خلال13,7-13,4 بين ما يترواح ألياف( )طن/طن البخار
.2012 خلال الانتاج من%4,3-2,3 بن

 إستهلاك وأعلى ساعه وات ميجا73,9 حوالى يبلغ الشهرى الكهرباء إستهلاك متوسط أن البيانات تحليل أظهر ب.
 الإنتاج منطقة ذلك يلى الاستهلاك(، إجمالي منi68.1) المرافق منطقة فى كانت التصنيع عملية في للكهرباء

(i19.7،) للتصنيع المواد إعداد منطقة ثم (I11.4،) تحتاج التى المناطق أهم المرافق منطقة إتبار تم ذلك على بناءا 
 وتطوير. تحسين الى
 التالى: أيضا المناطق لباقى البيانات تحليل من أظهر ج،

 هذه فى الاستهلاك إجمالي من%(45.2 البلمرة) قسم هو المواد إعداد منطقة فى للكهرباء إستهلاك أعلى ا(كان
.(%10.5)dope  المعجون إعداد قسم ثم%(44.3 المذيب) استخدام إعادة قسم يليه المنطقة،

(13-14%) التجفيف قسم (يليه72.9)% الغزل قسم هو الإنتاج منطقة فى للكهرباء إستهلاك أعلى (كان٢
(.%4.5) البالات إعداد قسم وأخيرا المجفف توع حسب

 التبريد أبراج يليها (،42.7)% الملحى الماء همبردات المرافق منطقة فى إستهلاكللكهرباء أعلى كان(٢
 ضخ محطة ثم(7.8 المياه)% معالجة وحدات ثم(17.3)% الهوائية المكابس ثم(39.9)% المائية والمبردات

 (،%5.4) الصناعى الصرف مياه معالجة وحدة واخيرا(7.7)% الماء
 لم الأكريليك. الياف من طن16,556 لأنتاج استهلكت طن222,473 إجمالا2012 فى البخار إستهلاك بلغ د

 البخار سريان قياس عدادات وجود لعدم لحدة على منطقة كل فى البخار تفصيليةلاستهلاك بيانات تتوفر
 منطقة منتجة(، ألياف طن لكل طن1 )ا. البلمرة منطقة كالتالى: البخارهو توزيع أن التصميم ويظهر بالشركة.

 وخط منتجة( ألياف طن لكل طن3.0) المذيب إعادة منتجة(، ألياف طن لكل طن1.0)dope العجين تجهيز
 للبخار إستهلاك معدل أعلى أن البيانات لهذه الشهرى التحليل أوضح منتجة(. ألياف طن لكل طن4.7) الانتاج

 شهر في استهلاك أدنى وكان التسخين عمليات فى البخار لإستخدام الحاجه تزداد حيث يناير شهر في كان
 للتوقف نتيجة وسبتمبر أبريل شهرى خلال الفعلى الإنتاج من كنسبة البخار إستهلاك معدل أيضا إزداد أغسطس.
 الإنتاج. بخط المتكررة الأعطال بسبب الإجبارى

2012 أبريل حتى والمراجعة القياس عمليات وإجراء بالمصنع الطاقة إدارة برنامج إعداد تم م2012 يناير فى•
 فى إنخفاض حدث أنه2013 عام عليها المتحصل النتائج وأظهرت م.2012 بنهاية أنتهت التنفيذيقوالتى م،بدأتالخطة

 خلال من ذلك جنيه/سنويا.وكان919,500 ب يقدر مما وهى%3.9 بنسبة الطاقة لإستهلاك الشهرى المتوسط
 التالية. الاجراءات

 يعادل بما التكاليف فى مباشر خفض وهو0.98 الى0.94 من القدرة معامل زيادة الى مكثفات إضافة حقق أ(
 جنيه/سنويا.]48,608



 جنيه/سنويا.138,999 يعادل التكاليف فى مباشر خفض للطاقة موفر إضاءة نظام تطبيق ب(حقق
 لطاقة وفرة وحقق الهواء ضواغط عمل كفاءة من ومعالجتهارفع المضغوط الهواء تسرب اماكن على التعرف ج(

 جنيه/سنويا.97,500 تكلف مهدرة
 جنيه/سنويا.441,637 الغلايات خزان فى التغذية التجميعثم طريق عن المكثف البخار استخدام إعادة يوفر د(

 وخفض'%20 حوالى بنسبة المياه ضخ كفاءة رفع الى يؤدى أعلى كفاءة ذات واحدة بمضخة ماء مضختا إستبدال ه(
 جنيه/سنويا.79,400 ب يقدر الدوفر يؤدى مما%18 حوالى بنسبة المياه لوحدة الكهرباء استهلاك

 الالات وقب مثل الاستهلاك لترشيد المحددة النظم العامليين اتباع من الطاقة إستهلاك فى الإنخفاض باقى وياتى ر(
 الاحتياج. عدم عند

 التالى: وأوضحت التصنيع من الناتج بحصر بدات الغازية والانبعاثات والسائلة الصلبة المخلفات عن دراسة .أجريت٤

 قبل الصناعى الصرف معالجة محطة فى م/اليوم(3600 الإنتاج) عملية من الناتجة السائلة المخلفات معالجة يتم أ(
 تمثل الانتاج منطقة وكانت مصدر لكل السائلة المخلفات نسبة تحديد تم النوبارية. مصرف على صرفها

 الحدود نطاق فى انها فوجد المعالجة الصناعى الصرف مياه عننوعية ،أما56,7% تمثل المرافق ومنطقة%43.3
 بها. المسموح

 هى الناتجة اليومية الصلبة المخلفات أهم أن وجد الإنتاجية، العملية من الناتجة الصلبة المخلفات حصر عمل ب(تم
 كيميائية مواد تقريبا(، كجم50) الأصباغ مخلفات اليومى(، الانتاج من% )نسبة الانتاج خط من الألياف مخلفات

 تقريبا(. كجم50) الصرف معالجة وحدة ومخلفات تقريبا( كجم150)
 أبخرة أما بالتهوية منه التخلص يتم ما وهو التجفيف منطقة من ماء بخار يشمل الغازية لأنبعاثات مصدر وجد ج(

.gas scrubbers  الغازات تنقية وحدة طريق عن الإنتاجية العملية الى فتعاد البلمره منطقة
 أعلى وكانت الانتاج منi5.4 التصتيعهو خط من الناتجة الصلبة للمخلفات الشهرى المتوسط أن البيانات تحليل أظهر ه.

.2012 وديسمبر ويوليو أبريل خلال نسبة

: كالتالى الإنتاج كمية من'%1 من لإقل المتولدة الكمية خفض الى الصلبة المخلفات إدارة خطة هدفت.٦

 إستخدام إعادة ب( ، المخلفات خفض طرق مختلف وتدرييهمعلى العاملين توعية خلال من المخلفات إنتاج خفض أ(
 الانتاجية. العملية الى إعادتها ثم بإذابتها الألياف مخلفات إستخدام إعادة وج( الخطرة غير الصلبة المخلفات

854,700 يقدر وفر الخفض هذا يمثل الاول، العام خلال%2.9 الى تسيةالمخلفات إنخفضت النظام تطبيق عند.٧
 جنيه/سنويا.

 نهاية وحتى الخام المواد استخراج مرحلة من بدا الأكريليك ألياف البينيةلإنتاج التاثيرات لتحديد الحياة دورة تحليل تم.8
 المتولدة. والصلبة السائلة والمخلفات الطاقة ,مصادر الماء إستهلاك أيضا الأعتبار فى أخذ تم الانتاجية، العملية

Global Worming  الحرارى الإحتباس: بيئية مؤثرات سبع على معنوى تأثير يوجد أنه النتائج أوضحت.9
،Eutrophication Potential Acidification، الغذائى الإثراء Potential Potential، الحامضى الترسيب

Carcinogens للسرطان المسيب التأثير Potential، السمية Ecotoxicity Potential، التنفسى الجهاز على التاثير 
Respiratory العضوية غير المواد نتيجة لللإنسان Inorganic Formation Potentialالاحفورى الوقود وإستهلاك 

Fossil Fuel Depletion.الآتى: أتضح وقد 
 مادة إنتاج عملية خلال الحفرى للوقود العالى للاستهلاك (نتيجة82 الطبيعية")% "الموراد على تاثير أعلى يحدث ا(

 العضوية غير الكيميائية المواد لأستخدام نتيجة(15.9 الأتسان")% "صحة على تأثر أعلى ثانى يليه الأكريلونيتريل.
 مواد إستخدام بسبب الحمضى التأثير نتيجة(2.1 البيئية")% "النظم على التأثرات كانتأقل الانتاج. خلال والأصباغ

 الأوزون، طبقة فى المتحكمة العوامل على معنوى تأثير يظهر الإنتاج.لم عملية خلال يلونيتريل كالأكر كيميانة خام
 العضوية. للمواد نتيجة للإنسان التنفسى الجهاز أو المعادن إستهلاك الأرض، استغلال الإشعاعى، التأثير

 طن5.4 إنبعاث نتيجة الحرارى الإحتباس على يؤثر الأكريليك ألياف من طن إنتاج أن أيضا التحليل نتائج ب(تشير
 والكهرباء البخار توليد فى الحفرى الوقود إستخدام أثناء الكربون أكسيد ثانى ينطلق الكريون. أكسيد ثانى مكافىء

 الانتاجية. المراحل لمختلف اللازمان
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 كجم13.46 لإنبعاث نتيجة الأكريليك ألياف طن إنتاج من التنفسى الجهاز على والتاثير الحمضى التأثير يظهر ج(
 المواد الطباعقوالصباغقوتداول مراحلة أثناء النيتروجين أكسيد ثانى كجم6.86 و الكبريت أكسيد ثانى مكاقىء

 الغلايات. أنبعاثات ومن الكميانية

 الكروم،النيكل الزرنيخ،الكادميوم، لإنبعاث نتيجة للسرطان المسبب والتاثير البينة على السمية عناصر تأثير يظهر د(
 المستخدمة. الأصباغ من والزنك

 طن لإنتاج جول جيجا133 حوالى استهلاك تم حيث للصناعة. البينية التأثيرات أعلى الحفرى الوقود إستهلاك ر(يعتبر
 حراريا. الأكريلونيتريل مادة لإنتاج نتيجة وذلك أكريليك.

 التخزين هما الأكريليك الخطرةلألياف الصلبة منمخلقات للتخلص طريقتين بين للمقارنة الحياة دورة تحليل تقنية إستخدام تم ا،٠
 أسوء وضع حالة فى أما البينة. على التأثير حيث من الأفضل الحرق.كانتالأخيرةهى أو صحية مدافن فى الأجل طويل

Worse الإحتمالات - case scenarioحدوث حالة فى أو صحية بصورة مصممة غير المدافن كانت إذا الاعتبار فى 
 فى الموجودة المعدنية العناصر إنتشار من ناتج عالى وسرطانى سام تاثير حدوث توقع فيمكن الطويل( المدى )على تسرب

 والجوفية. السطحية المياه الى الأصباغ مخلفات
 تكون الحرق طريقة إتباع عند والنيكل. ,الزنك النحاس وجود عن الناتج السمية عناصر تأثير أن الحياة دورة تحليل أوضح.1١

 فى%51.3 ب مقارنة البينية النظم على كتأثير%68.4 الأولى بلغت حيث للمخلفات الصحى الدفن طريقة إتباع من أعلى
 الصحى. المدفن وهو الثانى البديل حالة

 كان بينما'%28 الحرق بلغ حيث للدفن كبديل الحرق إختيار عند المتأثرة العوامل ثانى هى الإنسان" "صحة مؤشر .كان1٢
 الثانية. الحالة فى الرشح ماء فى الثقيلة العناصر لوجود ذلك ويعزى%46.8 الدفن

 على التاثير إجمالى من%3.5 نسبة مثل حيث الحرق تاثيراكان البديلين أعلى فإن البيئية" "المصادر على للتأثير .بالنسبة1٣
 من أعلى الحرق فى المستخدم الحفرى الوقود استهلاك أن الى ذلك يرجع%.2.0 نسبة يبلغ الذى بالدفن مقارنة البيئة

 والإحراق الإشعال عملية فى يستخدم الإحراق فى المستهلك الوقود من%95.0 أن حيث الدفن. فى التخزين فى المستخدم
 المخلفات. وتوزيع النقل أثناء يستخدم الدفن فى المستهلك الوقود من من%94 أن حين ,فى نفسه

 جم32.9 انهينتجعنها وجد الدفن طريقة لإستخدام نتيجة الحرارى" "الاحتباس ظاهرة على التأثير احتمالية معيار بإختبار ا٤
 المدفن. من الميثان غاز انبعاثات هو الحالة هذه فى المؤثرة العوامل أهم الألياف. من انتاج طن الكربونلكل اكسيد ثانى مكافىء

 الانبعاثات أن يتضح ذلك أكريليك،من ألياف الكربون/طن اكسيد ثانى مكافىء جم513.1 فإنهينبعث الحرق حالة فى أما
 الحرارى". "الاحتباس مؤشر على التاثير فى تسيبا الأكثر هى الحرق عملية أثناء الحفرى الوقود من الناجمة

 أن يتضح بالدفن مقارنة الحرق عملية لإنبعاثات نتيجة التنفسى" الجهاز على و"التأثير الحمضى" "التأثير معيار دراسة عند١٥
 إنبعائات أن كما الدفن. حالة فى ملليجرام35.1 مقابل فى الكبريت أكسيد ثانى ملليجرام46.8 ينبعث حيث أعلى الأول تاثير
 ملليجرام/طن88.0 و488.5 بلغت: حيث الدفن حالة فى عنها الحرق حالة فى أعلى مرات لخمس تصل النتروجين أكسيد ثانى
 الترتيب. على إنتاج

 حالة فى أعلى مرات عشر للسرطان"يكون المسبب و"التأثير البينة" على السام "التأثير أن أيضا النتائج .تظهر1٦
 السطحية المياه الى الأصباغ مخلفات فى الموجوده والكادميوم والزرنيخ الزنك عناصر تسرب نتيجة الدفنمقارنالحرق

 والجوفيه.

 وخفض للبيئة حماية يحقق والمخلفات للطاقة إدارة نظم تطبيق إن الدراسة هذه فى اليه التوصل تم ما أهم من
 نموذج الدراسة تعتبر كميا. التأثير هذا ونسبة البينة على تأثيرا العوامل أكثر تحديد يمكن أنه كما التكاليف في مباشر
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