B.E.
Sixth Semester Examination, Dec.-2007

Industrial Engineering (ME312E)

MNote : Attempt any five questions.
). 1. (a) Discuss the importance by standardization, simplification and specialisation for new product
design.

Ans. Importance of Standardization :

(it Fewer specifications, drawings and part 11515 have to be prepared and issued.

(it} Thus, more time is available to develop new designs or to improve established designs,

(iify Better resources utilisation.

(iv) Allecation of work to suit available talent,

(v) Lesser design mistakes and design alterations.

(vi} Less qualified personnel can handle routines design work.

Importance of Simplification :

() Simplification involves fewer, parts, varieties and changes in products; this reduces manufiacturing
operations and risk of obsolescence.

(i) Since simplification reduces variety, volume of remaining products may be increased.

(i} Simplification provides quick delivery and better afier-sales service,

(iv) Simplification reduces inventory and thus results in betier inventory control.

(v} Generally speaking, simplification implies fewer parts and fewer the parts, the lower the production
costs.

{vi} Thus, simplification reduces price of a product,

(vil) Simplification improves product quality.

Importance of Specification :

(i Workers achieve a high state of skill and proficiency.

(i) They take smaller times to complete the activity in which they are specialised.

(i) Thus, they raise their salaries and their standard of living.

{iv}Specialization is universal in application; it is a rule rather than exception in today's industry.

{v) Specialisation has been applied to :

(a) Products ib) Processes
{c} Individuals {d) Companies
(e} Jobs (f) Equipments, ete.

. 1. (b) Explain Product Life Cycle. Discuss the various approaches for Product Design.

Ans. Produet Life Cycle : Life-cycle of a production system has different phases, which are same as thal
of human beings. We can identify eight distinct phases

{i) Birth of the production system (ii) Product design and process selection
tii) Design of the system (iv) Manning of the system
{v) Start-up of the system {vi) Swstem in the steady state
ivii) Revision of the system {viii) Termination of the system
/
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Following approaches are followed in the area of product design :
(i) Imitation : This is an approach of using features, which some other product of similar or dissimilar type
already possesses.
(ii) Adoption : This is an area of developing a product for which the market is already existing,
(iii}) Invention : This is an area of innovation and doing something
new which others have not done so far.

€. 2.(a) Elaborate your understanding about TOTAL QUALITY Establish a quality policy
MANAGEMENT.

Ans. Total Quality Management { TQM) is a system approach to L 4
guality management. It refers to complete commitment to quality in all Define TOM objectives
spheres of the organisation. A plan for quality system is shown in fig.
Total in TOM stands for an overall integrated approach to all aspects of W ;
quality. all domains of system, including, organisation, pzople, re- Define responsibilities
sources, time, hardware/software and even management commitments,
TOM is a management approach of organisation, centred on quality, l
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based on the participation of all its members and aiming at fong 1
term success through customer satisfaction and benefits 1o the

members of organisation and society, Establis quality system
Written guality policy issued by the chief executive.
Total quality management should be detailed. i
Quality is the direct operational responsibility of the man- Identify problem area
agement.
Prepare job description towards TOM. <
The requirements of the customer and of the company must Prepare quality
be met and the system, in the terms of specific procedures, meth- Impravement programme
ods and instructions, profitability and growth profile clearly de-
fined widely disseminated, understood and enjoved by all. L 4
Regular audits of the operations areas by seli-assessment Implement programme
and team work will lead to continual updating of solutions to
potential problem, W
Programme designed to achieve established objectives must Monitor progress
start.
implementation must involve the commitment and involve- v
ment of all employees. Audit and review
Quality improvement programme must defined the agreed overall effectiveness
time table. Practical implementation and usefulness of the quality
system should be continually compared with the objectives. A 4
method for changes in the plan should be identified and docu-
mented,

Q. 2.(b) The following numbers of Non-conforming items are observed in 25 subgroups of 200 items
each :

16,9,3,0,23,8,7,14,11,8,12,1,21,27, 33,12, 10,5,8,6,13, 18,9, 12,5
(i) Calculate the control limits for appropriate control chart.
(i) Is the process under control?

31|I'T= 1-P
Ans. Control limit, = P+ { -}-

¥
Where,

16+ 43 4+0+23+84+T7+14 411 +B+12+04+21 427433422+ 10+5+8+6+13
InP _ +18+9+12+5

In 25200
= 00602

P=

0.0602(1- 0.
Upper Control Limit = UCL = 0.0602 + BJ#M—QE—}

=0.202%

3,/0.0602(1-0.0602)
V25

Lower Control Limit = 0.0602 —

= -00825
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Lower control limit comes out negative which is unacceptable. hence
LCL=0

(). 3. (a) Discuss the various strategies forimproving the productivity.

Ans. Human Resources : The general level of education is an important factor in national productivity
Ihe use of computers other sophisticated equipment and systems requires better educated employees.
Giovernment can help by sponsoring more education, especially in fields that directly affect productivity.
Emplovees need to be motivated 1o be productive,

Technology & Capital Investment : The major [actor in long range continuing productivity improvement
is technology and new technology depends on Research & Development.

The government can do the following :

(n Promote B & D in Industries and Universities.

(i) Encourage personal savings and reduce taxes on profits so that people invest in new facilities.

(i) Allow depreciation rates that will provide cash Mow for new investment.

tivh Directly encouraze new investment through increased investment tax credits,

Government Regulation : An excessive amount of government regulation may have a detrimental effect
o proguctivity.

Product (or System) Design : In through better product design, a product can be simplified by elimimating
some of its parts, it is obvious that the material these preces are made of will no longer be needed. Nor will the
equipment, tooding and labour to make them be required, Value analysis can bring out many product design
changes that improve productivity,

Machinery and Equipment : Once the procuct is designed, then how it is made ofTers the next opportunity
for productivity improvement. The eguipment used-machines, tools, conveyors, robots, the way the factory is
faid out- all are important,

Skill and Effectiveness of the Worker : The trained and experienced worker can do the same job in a much
shorter time and with far greater effectiveness than a new one.

Production Volume ; Assume that the volume of output is to be doubled. The number of direct workers
would have 10 be doubled and a few indirect workers might also be needed.

€). 3. (b) Discuss the various methods for Job evaluation & Merit Rating.

Ans. The various commonly used metnods or systems of job evaluation are -

(i) Ranking method ib) Classification method

i) Factor comparison method {d) Point method

{a) Ranking Method : The different jobs, depending upon their requirements, responsibilities invoived
and their importance to the organisation. are ranked. graded or placed from top to bottom.

{h) Classification or Grading Method ; Jobs are classified or graded in groups or levels of equal skill
difficulty. responsibility, importance and other requirements, ltmay be a production job, a sales job or an oifice
1ob: gach job family can be broken into & number of grades.

(¢) Factor Comparison Method : The method employs a five factor scale for analysis, comparing and
cvaluating different jobs. The five factors are skill, mental effort, physical efforts, responsibility and working
conditions,

I'he different methods of merit rating plans or merit rating systems are discussed below :

{a) Rating Scale Method : The steps involved in Rating Scale Method are

(it Dehine the ment factors (i.e., standards) to rate the employees. The number of factors employed for
rating an emplovee may vary from six to ten,
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(it} Divide cach factor into three to five different grades or degrees |like Excellent, Very good, Good. Fair
and Unsatisfactory.
(i) Impart certain points (marks) to each grade,
(iv) The worth of an'employee can be determined from the total points he gets for all his merit factors.
{b) Check List Method @ The method employs a list of questions and several statements which are
concerned with the employee performance on various aspects of the job and which are considered important
for evaluating the merit of an employee for that job.
(). 4. (a) Discuss briefly the various methods of Work Measurement.
Ans. Comparison of Work Measurement Techmigues @

Criteria Work Sampling Predetermined| Stop Watch| E m ploy e e| Historical
Time Standards | Timing Reporting

I. Speed : Time re-| Average fo fast Slow to average | Average Average Fast
guired to measure
and establish stan-
dards.

2 Traiming and skill| Low to moderate High Moderate to| Low Low
required; Techni- high
cians, sUpervisors,

3. Cost : Technician] Average Fairly high Average Low Minimal
employee time,
equipment, etc.

4. Assistance in meth-| Low to moderate | High Good Very little Nao
ods improvement.

5. Hierarchy : Subjec-| Fair to good Very high Good to high | Fair Low
tive vs objective,
degree of distortion

O Acceptability:|par

Emplovey supervi- Good Fair to zood | Fair to good | Fair to good
50T,

7. Interruption  of|Moderate Low Fairly high | Fairly high None
work operation.

8 Applicability : For| Very good Average Average Verygood | Good
physical, clerical.
professional work,

9. Savings : How|Average to high | High Average 10| Fairto good | Fair
quickly; how much, high

|0. Usability In|Average to high High High Fair to good | Fair
scheduling produc-
tion, evaluating
performance,

1l. Reporting Re-|Average Average Average Fair Simple

quirements : Diffi-
cully of furnishing
dati.
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Q. 4. (b) During & time study following times are observed :
53, 57,62, 59. 55, 61, 49, 53, 52 and 55 scconds.
Lising a rating factor of 95% and an allowance of 25%, establish a time standard for the job.
Anz, The average observed time are
S3I+5T4+02+59 433 +61+49+ 53452455
) 10

=556s
Basic time = Observed time = Rating factor
= 556x095=5282s
Allowance =025 5282 = 13205s
Standard time = Basic time + Allowance
=52 82413205
= 600255

Q. 5. (a) Dehne Management Information Systems (M15). Discuss the evolution of MIS concept during
the tast 50 years.

Ans. Evaluation of MIS : Crzanisations have always had some kind of management information system,
even 1l it was not recognised as such. T the past, these svstems were of a highly informal nature in their setup
and utilisation. Not until the advent of computers, with their ability to process and condense large quantities of
data, did the design of MIS become a formal process and field of study. When computers were first introduced
inter arganisations, they were used mainly to process data for a few organisational functions—usually account-
ing and billing, As the speed and e¢ase of processing data grew, other data processing and information manage-
ment tasks were computerized, The growth of EDP departments spurred managers to plan their organisation
information systems more nationally. These efforts led to the emergence of the concept of computer-based
infurmation svstems (CBI1S), which became better knownt as computer-based MIS or simply MIS.

(). 5. (h) Define System Analysis & Design. Briefly discuss the process of developing MIS in any
nrganisation with the help of block diagram,

Ans. System design 15 to construct a new, useful system under a specified evaluation criterion by the use
of scientific disciplines and empirical laws concerning systems, Basically there are two approaches to system
design

{a) Inductive Design @ 1L is an analytical approach to derive a general solution for an actual system by
identifving and investigating the cases of existing systems reality.

{b) Deductive Design : 1 is an axiomatic approach to deduce a feasible or an optimal solution theoretical ly
by first setting an ideal system based on universal disciplines and principles.

When the system is complex. the development strategy is Prototyping of the System. Prototyping is a
process of progressively ascertaining the information needs, developing methodology, trying it vat on a
smabler scale with vespect to the data and the complexity. ensuring that it satisfies the needs of the users, and
assess the problems of development and implementation.

This process, therefore, identifies the problem areas, inadequacies in the prototype vis-a-vis fulfillment of
the information needs. The designer then takes steps to remove the inadequacies. This may call upon changing
the protelype of the system, questioning the information needs, streamlining the operational systems and
procedures and more user interaction. A typical process of the system development through protetyping is
given i g
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Fig. Information System Development Model : Protoryping Approach
Q. 6. (a) Deseribe the various order launching inventory control systems.

Ans. A problem which always remains is that how much material may be ordered at a time. An economic

order quantity is one which permits lowest cost per unit and is most advantageous,
Fig. shows different quantity standards
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Siarting from zn instani which inventory OA is in the stores. it (Inventory) consumes gradually in
quantety from A along AD at a uniform raee. 10 s preknown that it takes L number of days between initiating
order and receiving the required inventory. Therefore, as the quantity reaches point B, purchase requisition in
initiated which takes from B to C, that is ime R, From C to I3 15 the inventory procurciment time P. Al the point
13 when only reserve stock is left. the ordered material 15 supposed to reach and again the fotal quantity shoots

1o its maximam value Le . the point A'(A = A’).

Maxinum Quantity OA is the upper or maximum limit to which the inventory can be kept in the stores at
any time,

Minimum Quantity OF is the lower or minimum limit of the inventory which must be kept in Lhe stores at
iy frm.

Standard Order {A'D) is the diiference between maximum and minimum quantity and it is known as
economical purchase inventory siz..

Reorder Point (B) indicates that it is hi gh time to initiate a purchase order and if not done so the inventory
may exhaust and even reserve stock wilized betore the new material arrives.

From B to D' it is an lead time (L) and it may be calculated on the basis of past experience,

). 6. (b} An icecream manufacturing firm produces icecream bars have annual demand of 72000 bars.
The company has the capacity to produce 400 bars per day. The set up cost per production run is Rs. 7.50. The
invenlory carrying cost is Rs. 1.50 per bar-year. The firm works for 360 days of the year.

(1) What is the econamic batch size for every production run?

(i) Wihat is the optimal production run length in days?

(1_?_[)“ Ch
Ans. Deonomie bateh size e
Y G
Where D - annuval demand = 72000 bars

Cy =Sctupcost =75 Rs,

. = Inventory carrying cost = Rs. 1.5

o 12 x 72000 %75
L Vs
= 8485 bars per production run, Ans,
_ Q
Length of each production run =1, = P
_ 8485
400

= 212 days Ans.
€).7.(a) Explain the process of production planning & control for any manufacturing organization with
the help of block diagram.
Ans. Products are manutactured by the transformation of raw material (into finished goods). This is how
production is achieved. Planning looks ahead, anticipates possible difficulties and decides in advance as to

how the groduction, best be carvied out, The control phase makes sure that the programmed production is
constantly maintained.

ey
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0. 7. (b) The data of vearly demand for 7 years are as follows ;
PERIOND : 1 2 3 4 5 f 7
DEMAND: 115 110 105 112 106 108 1mnl
{in thowsands)

Forccast the demand for 8th period by 3-period weighted moving average method, Assume weights =015,
0.3 and 0.2,

Ans,
Perind Demand d-period maving_m-urﬂg{:
I 15
2 10
3 105 =3———110
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L 8. Write short notes on gny thre of the fellowing :

(i) Aceeplancs Sampliag

{9 Wark Sampling

Liti) Azgeezate Planping

{iv) Selective Inventory Control

(v ) Incentive Pavment Svstems

ivi) MannGeturing Cost Analysis & Control,

Ans. (i) Aceeptance Sampling @ Attribute (Yes or Noj inspeetion is used 10 differentiate between a
detective and o non-deleetive part and the pant is rejecled or aceepted without using quantiiative measures
Tiwe pants can be mspected atan isolsted calm place away Tron the production floor. Firstly, atlribute mspee-
ton s used where components are obviously delective and non-defective. Secondly, where it is very difficult
and costly o measure the quality charactenistics of a product. e, measuring the quality of point on a
refigerator, Thirdhb, attriate inspection Ginds applications where the manulacture does not see any need 1o
misire tha exact job dimensions ang be feels i 2o and no 2o type of inspection can serve his purpose-as
i shalts, spindles or rings, The greatest amount o sampling inspection is Jone using aitribeies.

(it Work Sampling - 10isa method of findiag the percentage occurrence of certain activity by statistical
sampling and random observations, In wis approech. a iarge number of instantaneous observations are made
gver g tandomliy selected period i tme fora eroup o workers, machines or process. Faci observation records
s bt s appenime a8 Uoan instant. The percentage of observation recorded for a particular activity o delay isa
iicasure of the nereemane of e during which inal activity o delay oceurs,

Yok Sampling is sl Bor

() Intermtent wors

{ind Wk with iong cyveledines

) Aswriig point ke preliminacy i sestwaton,

(i) Agpregate Planmirg : Since aveilable resources for production, such as raw marerials. machines,
labonr forces. funds crz. are limited, it is desirable to allocate effectively and utilise those productions reg-
spurces to determine optimal binds and quantities of products to manufacture. This s ageregate planning in
speciied time period.

1 the thme range 5 short, usually less than a year, this is short term production planning, the time factor
ts not considered in this case. [MNime range is large, such as several years, we need inclusion of time fictor in the
analysis. This is long term production planning,

{iv) Selective lnventory Control @ In common industry. large varieties of inventories are present. Each
variety may have differert coct and volume. some inventeries ace eritical iems whils other may de non-¢ritical
ones. A Prudent siratezy i invaniory control would be to may more anemion on vial or-costly items. This
requires a classification scheme for the inventory on tae basis of thewr value. The purpose of selective control
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ul gk vitlue items 15

e Eyvaluate the trade off pepween cost ol inventory and controd,

{iiv  Take more precise decision rezardinge order frequency,

(ith Reduce etfforn in getting precise demand forecast foar trivial ilems.

(v} Take decision regarding periodic tme interval between successive reviews of inventory status and

demand.

{v) Incentive Payvinent System : There are two approaches in wage incentive system

{a) Fime Based Approach :

Hasley Plan : In this plan incentive given to worker. who is fast and completes, work before standard time
o corphete i job, However minimunm base-wage s puaranteed 1o workes who complete the job upto standard
times, fined for this job, _

Ruowan Plan : 1 s similar to Hasley plan except incentive for completing job in dme lesser than standard
e oty ko,

Lmerson Eifficiency Plan @ Inthis, a minimum time wage is guaranteed, Working cendition and standard
oavipu are fixed on (he basis of time-siudy,

() Proaactivity Based Approach :

Fayler's Plan : Inthis scheme  upto a certain production level, which may be standard output, a p'eze e
say K ovsomvens For anvbody, who acnieves more than thiz output will ger payiment for over achievement 4
fueher rle

AMoerrick Plan ¢ 1 is modification over Tavlors plan. o this minsmum base wage is nol guaranteed.
Frtleicn worbers are rewarded handsomely,

ot sk and Honus Wage Plan @ In this, synimut wage is guarsnteed, Minimum wage is given to
anvhody who completes the joby in standard time. [T the job is cooaplated in less time, then there is hike in wage
e

{vi) Manufacturing Cost Analysis & Control : Manufacturing costs are wencrally classified as ;

{1) Morphological Classification :

{a) Material Cost : loccurs by consuming materials.

(b} Labour Cost ; [toccurs by utilising human labour force,

() Overhead Cost : [t occurs by consuming cost elements other than above two.

{11) Economical Classification :

(a) Direct Cost : 11 iz incurred directly for producing o piece of product.

(b Indireet Cost = 1t is not directly associated with a particalar product,

Cost control §s a function to establish above variances quantitatively, investigate the causes and take
action in reducing the variances, thereby resulting in reduction of manufacturing cost,
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