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ABSTRACT:
In a manufacturing unit generally more than onedurot is made in certain cycle time, and in order to
become competitive, the progressive firms run theduction facilities optimally. The customer also
wants an optimum solution for their requirementsheTenergy cost constitutes a major portion of
manufacturing cost. In current situation the maraitaing must be responsive to customer, vender,
share-holder and all types of competition. The mfacturing must be flexible, easy to operate and
mistake-proof, this is aobust organization. The ecosystem regulation and equililm guide us to
control variability of production system also.

By this paper a methodology will be develop fortbla manufacturing organization to work as
responsive manufacturing system with energy consitiens. The steel, chemical and pharmaceuticals
unit follow batch type of production, because oiMaoolume, high value products. Now the industries,
all over the world, whether large or small, are ifax challenges on multiple fronts, competition is
becoming borderless, new alliances are being formaternal processes are now being considered for
outsourcing. Work-force multiple-utilization and ted quality is the objective. The Taguchi loss
function is a tool to control variability of perfarance and energy losses are reduced to minimum and
5-E key decision areas, e.g. environmental, econorawgineering, energy, and efficiency may
automatically control.

KEYWORDS: Taguchi loss function, Robust design, Manufachgri cost optimization, Energy
Balance, Design for manufacturability

1.0 INTRODUCTION
The efficiency of any plant may be differing fromamt to plant, as in every plant different machiper
and technology may be used. An engineer knows #ikhkinds of functions are energy transformations.
Some process industries consumes huge amount ofggnas in chemical and steel industries. In each
organization energy is the area which can changediganization balance sheet.
The batch production organization also recognizédtt it is insufficient for processes to be just
effective and efficient, but processes must alsofleeible, easy to operate, and mistake-proof. Ttds
called robustness. In a robust organization, (seeviype or manufacturing type both), performance is
insensitive to uncontrollable variations of manuagng, distribution, use and disposal. Robust
processes must also respond to the changing neddeotustomers, environment and energy needed for
all operations. Creating a robust process or prddi like putting shock absorbers on a car.
Robustness can apply to a wide variety of proceseekliding service,
The selection of manufacturing process and its diexi depend on materials, part geometry,
technology, tolerances, surface finish, and grogpimf parts into subassemblies, etc which causes
energy losses and affect energy efficiency.
The paper is organized as follows: section 2 gia@soverview of literature on development of energy
system for different manufacturing systems, therolplems and applications. In section 3 proposed
model are discussed and section 4 presents the odetbgy for proposed model. The conclusion
section consist of future proposed development eardarks.
2.0 REVIEW OF RELATED LITERATURE
The energy is needed to alter the work part’s shaye/sical properties or appearance in order to add
value to the material [31]. The manufacturing inthys faces the challenge of energy efficiency
maximization and responding quickly to the changemergy resources, customers and environment
losses. The energy maximization program needed Kadge of different types of industries, some uses
old machinery, or having state-of-art technolog¥]6
3. OBJECTIVE OF THE MODEL:
Energy is the area which can be used to increasedopmance of any manufacturing system. Energy
efficiency maximization can be achieved by reduciemgergy losses of all forms. To reduce losses is
better than or some time as important as to inceeafficiency.
The aims and objectives of above model are to reduariability and performance variation due to
human behavior, equipments, resources optimizatiose of energy balance principle and to get a
robust organization like an ecosystem. It is neeaegsto understand and to get performance of human
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behavior model as per following objectives, so therformance improvement can be achieved by
controlling the wastages. It is effective both feervice and production organizations:-

e To select right man for right jobs and to develdwin as a effective labor force,

e Proper planning of the work,

e Employee training and development,

. Effective utilization of all resources including man resources,

¢ To maintain suitable / safe working condition,

e To minimize industrial dispute,

e To motivate work force by proper incentive wage mpland team work,

e To develop fool-proof and effective communicatioyssem,

e To reduce excessive variations to control environmeaesources, human and efficiency losses,
e To create a competitive environments among différgrants,

e To develop a feed-back mechanism like ecosystenulagon,

e To develop energy efficiency improvement methodoldgr the manufacturing system.

A reliable and repeatable system shows fewer vasied. The best levels of control factors are
achieved at maximum signal to noise (s/n) ratioeeTproduct manufacturability and reliability should
improve from the start, at design stage by off lie@ntrol, as no amount of inspection can improve a
product. Loss includes cost to repair and failucastomer dissatisfaction and lost sales, mainteeanc
and replacement cost etc. Loss may be control ucéng variability of product functional parameters
and by adjusting the target.

The value of loss should be minimized, as they ctmssociety. Taguchi argued that such losses would
inevitably find their way back to the originatingomporation, and by minimizing them, the
manufacturer would enhance brand reputation, winrkets and generate profits. The Taguchi define
quality performance as the loss imparted by thedumt to the society from the time when the product
is shipped to the consumer. Loss occurs if produatsctional features or removing of causes may be
expensive and some time very difficult and impodsib

The idea behind robust design is to improve thelgyaf various functions to its desired value. The
sighal measures the closeness of design produahimymizing the effects of variations without
eliminating their causes. The signal deliver, wlkaaproduct or part is trying for. The noise affethe
performance. Fig. 2 shows parameter design proc€Be.tool of parameter design is an important tool
to control energy losses of all form and their \adrility control.

o l M cise factors
M P roductf ¥
—* Process 3 ystem *
Bignal factors T Fesponse
g Cordrol factors

Fig. 2 Parameter design frame work for a dynamic poduct or process for energy efficiency maximization The

dimensional features differ from the nominal valmed causes variations. The loss function recogniked
consumer's desire to have products that are margistent from part to part and producer desire aéara low
cost product. The loss function may be used touatalthe effect of performance improvement. Thedssare
due to, production expenses and cost that is redjdor product manufacturing and costs encountdrgthg

use, by the consumer such as repair, modificatimaslost sale.

The other harmful effect to the society is pollutioaccidents and presence of hydrocarbons etc. A
system which functions under initial set of nominanditions is to be developed, just as prototype
design for meeting the customer needs. In parameésign an optimum level of controllable factors is

determined at which, a high level of performanceotlstained in presence of noise factors. The control
factors are the design features which may be set maintained. It is very important to determine the

best combinations of components tolerances. For mlocated parts tolerances stack-up and variance
buildup are to be applied.

High tolerance cost is associated with tight proceslerances. The TM is also used to specify
dimension feature detail and follow design for méaaturability and assembly (DFMA) activities. The
MMT include DFMA activities. To control wastage anife cycle costs, the designer and product
engineer shall have capability to assess the impafctdesign modification on process selection,
assembly inspection, tool and dies and product colst is essential to establish quantitative
relationship in order to optimize the design forseaof manufacturing and assembly at minimum cost.
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The MMT is very useful to reduce the life cycle tesDesign and manufacturing can never be viewed
as separate departments. Each parts or componeptoafuct shall be designed, so that it not only mee
design requirements but also can be manufacturedemically and with relative ease.
The MMT includes practice of designing product wittanufacturing in mind so that they can be-
* Designed in least time with  minimum

development cost.

*Smooth transition from design phase to manufaitgr

*The assembly and testing can be performed witmimum cost and time to achieve the quality level
and reliability considerations.
* A better competitive position is achieved in tleesnvironments by better consumer satisfaction for
the products.

By help of improved model the energy losses mayrbduced from design stage due to all types of
variables in presence of noise factors.

It works on lean team principles to developed tetntransform organization into robust organization.
The use of MMT makes the process competitiveness doergy flow model and energy balance
principles. The 5-E-key decision areas can be ulsédol as it provides competitive advantage over
other company. By studying and reducing energy ésssthe energy efficiency is maximized and a
clean and green environment may be developed.

In a batch production industry the various produatsd various operations were involved and to get an
optimum or best possible output, the relationshifplosses and their effect on output is to be seudi
These looses may be for particular quantity, qualégnd products. Due to economy the process
variance are generally improved in last as requibedter equipments,
4.0 THE PROPOSED METHODLOGY

[Fig.-4]
Energy is the most important input of the respomsproduction system .The ideal energy efficiency is
1. It is measure of best possible performance ardeHent indicator of organization profit. Every
operation requires energy. In every loss energyslis associated. Energy can not be saved but can
only be spend wisely. The energy is the prime reseuwhich is essential for survival of organization
and human being. The maximum energy efficiency iskéd with resources, environments and
recycling of parts/products. The steps are under as
Step I: To estimate energy lossesThe energy losses are developed due to factors of-
(a) Losses due to resources variations,
(b) Losses due to energy balance variations,
(c) Losses due to human factor variations,
(d) Losses due to environment variations.
Step Il: Energy flow model development: The energy flow model tells us energy input, ener
used or stored and energy lost or not used. A makelparameter design will be developed for each
function. A suitable model which is applicable il @&onditions is to be finally developed. In this
model losses developed due to each variation ase abmmarized with cause and effect support.
Step IlI: Identify source of noise factors, affectng energy efficiency: The key parameter to create
robustness is the identification of noise or uncetlable factors which affect the process. Then the
process is made insensitive to these factors whdahses performance variations. The noise factors
may be classified as internal, external and unitutdt noise factors. The priorities order is contea
by the cost effectiveness. Some tinteis too costly to make to make robustness to eaohl every
noise factor. Here priorities order of having lasgeffects play the key role. Attack area and piti@is
order selection in any organization is governedhwman, economical and technical considerations and
their losses and variations. Here loss function nb@&yused as a tool and a map similar to value steam
mapping (VSM) will guide us.
Step 1V: Consolidate Process / product parametersof maximum energy efficiency by DOE:
Identify and consolidates the prominent parametgrdonducting design of experiments (DOE) for
product and process both, so they may insensitoverivironmental factors, variability of components
and target centering.
This is instituted at both the product and procekssign stage to improve product manufacturing

ability and reliability. This is done by off linena on line control
Step V: Improvement by MMT: Any improvement required a team effort, and leaarh is best team.
The production system evolutions start with mectzanion, than on automation and now by flexibility
and MMT applications. They are best combination WE i.e. Environments, Energy, Engineering,
Efficiency and Economy. The MMT are most profitabtio face challenges on organization. The MMT
integrate design, manufacturing, management andtsgric functions.
Step VI: Optimization by Taguchi method™: The TM of optimization is based on:

a. System design

44



Industrial Engineering Letters www.iiste.org
ISSN 2224-6096 (Paper) ISSN 2225-0581 (online) J,'—,irl
Vol.3, No.12, 2013 ||$ E

b. Parameter design

c. Tolerances design
The Taguchi methods are used to optimize the paetgments, subsystem, system and assembly
against the performance variations. The identifioat and consolidation of the prominent
parameter by conducting design of experiments (DO&) product and process both, so they may
insensitive to environmental factors, variabilityf @omponents and target centering. This is
instituted at both the product and process desitagse to improve product manufacturing ability

and reliability. This is done by off line and onnk control

Step VII: Improved energy flow model development The energy conversion efficiency decreases as
its end uses length increases. For examples steaengy losses increases with its travel, etc. It is
based on energy efficiency pyramid principle. ltadt with robust inputs, processed with robust
parameters and robust output may be obtained. Rinalmethodology will be developed to confine the
losses/wastages and thus improving the system gnpegformance. The utilization of resources will
be optimum, and better value product will be proaddto consumer than the competitors. Team work,
right attitude and exploring the opportunity at htgtime will be the patented weapons.

Robust feed back system developmentTo implement changes for robustness without anyistasice
required a team work and a robust feedback systi&m ¢cosystem feed back system with both positive
and negative feedback, so whole transformation pescwill be carried out systematically without any
failure continuously. The aim of proper system word, losses reduction and continuous
improvements can only be obtained with robust fdeack system. Also the batch production has
capability to handle variability of feedstock andopuct dynamism and plant than has flexibility to
achieved full capacity utilization.

5.0 CONCLUSION

The energy and effort are the factors which deterenthe success of any manufacturing organization.
In this variable situation use of 5-E key decisidactors is a wise decision. The manufacturing
organization can perform best if 5-E, key decisivariables e.g. environment, economy, engineering,
energy, and efficiency may properly club with MMThese decision variables are also useful to apply
Taguachi concept of quality and performance impnoeats.

The MMT development and uses are always associatgdd Japanese manufacturer. First there focus
was on mass production, then on quality, afterwardservice and now on flexibility and variability
reduction. It is the time when for their survivamost of organization are investing on strategic
technologies than hardware technologies. The useambined effort of various MMT is very useful
and correct solution for all type of industries &l situations. Only a specific technique may r
suited for current situation of globalization. AMMT has different advantages and disadvantages and
to earn more profit with customer satisfaction hetcentral aspect of manufacturing.
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OBJECTIVES
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