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Abstract- The manufacturing enterprises are constantly practicing to innovate and improve the design of product
and process operations for sustainability and cost effectiveness. This product sustainability and cost effectiveness
aspects can be achieved by investigating the specific product by value engineering for enhance the productivity. This
will help to maintain their margin and competitive advantage of the product. In this research work, the scholar has
undertaken a problem of valve manufacturing industry as a real time problem to investigate it through value
engineering by comparative study of valves in various manufacturing industry to analyse the performance in context
to sustainability and cost effectiveness. This will help the scholar to suggest the re-design and modification by value
engineering of the product. This is the prime focus of this research work.
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[. INTRODUCTION

Value engineering is the systematic application of recognized technique which is identified the function of
the product or service, establish a monitory value for that function and provide the necessary function reliability
at the lowest cost. The Purpose of Value Engineering systematic Approach is to provide each individual with a
mean of skilfully, deliberately and systematically analysis and development of alternative means of achieving
the function that are desired and required.Today, the manufacturing enterprises are focusing their more attention
on competitive advantage, reconsideration of technology management, as well as redesign and process
engineering to make the product more sustainable and cost effective. In view of above, the research woke has
undertaken a problem of valve manufacturing industry as a real time problem to investigate it through value
engineering. And try to suggest the modification in the design as well as process engineering of valve in this
research work for the sustainability and cost effectiveness. The change observed in the Industrial environment is
a consistent process. The changes observed in the product in comparison to earlier design is so faster and
difficult to predict its presence. The rate of change of any product has become so faster due to customer’s
demand. The life style and culture is also very much responsible for changing the product design. Rapidly
growing population and globalisation is one of the factors responsible to the change. Largely changing customer
demands and variety of expectation add to the changing environment. There is a continuous development in the
technologies observed parallelly. The investigation of such product can be made through value engineering a
systematic approach to analysing functional requirement of product for the purpose of achieving the essential
function at lower cost.

ILLITERATURE REVIEW

Bhosale Abhijeet T. [1] analysed Butterfly valve disc by FEA analysis of Butterfly valve body and weight
optimization. The weight reduction is done by changing the disc thickness. With the help of different
optimization models created by changing the parameter and analysed. Results are shows that the maximum
weight reduction in different section is 2 Kg while keeping maximum stress level up to 140N/mm2 which is safe
for the applied load.

B.Rajkumar [2] explained the typical problems faced in the industry with the conventional globe such as the
difficult manual operation due to higher valve torque, stem bending issues in stainless steel material, packing
performance deterioration by rotating stem design, galling problems at stem threads and at flange bolts and
gland packing eyebolts at low temperature. FEA and CFD tools are used to optimize the body-bonnet cover
flange thickness, disc thickness and flow geometry. Shows how FEA and CFD tools are used to effectively
optimize the valve design. For instant the body bonnet flange thickness optimization through design by code and
design by FEA shows that the theoretical calculation results were conservative compared to the FEA result. This
approach leads to the significant weight reduction of the flange weight by 50%.He also validation the design by
FEA to ensuring that the stress and strain levels are within the allowable limits.
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Chougule Mahadeo Annappa [3] presented the basic fundamental of value engineering that can be implemented
in any product to optimize its value. In this case study of a Universal Testing Machine (UTM) he discussed in
which the material, design of components is changed according to the value engineering methodology. In case
study of Universal Testing Machine he observes that the unnecessary increase in cost is due to the use of
expensive material, increase in variety of hardware items and thereby increasing the inventory and so on. For
reduction of cost he selected some components from Universal Testing Machine and he applied value
engineering technique for the cost reduction of these components of Universal Testing Machine.

Chern Ming-Jyh. [4] Studied experimentally the performance, flow patterns and cavitations’ phenomena of a
ball valve. Various patterns of flows in and downstream the ball valves with respect to different valve openings
and inlet velocities are visualized using a particle tracking flow visualization method (PTFV). Meanwhile, a
cavitations phenomenon is shown under certain conditions. Coefficients regarding to the performance of valve
are determined by pressure and flow rate measurements. The correlations between the valve performance and
the flow patterns are presented and discussed. The proposed method provides an effective way to determine the
performance coefficients of a valve and to understand the condition for the inception of cavitations.

Gurav Shridhar S.[5] In this Literature review of valve work done by different researches in the area of weight
optimization and experimental stress analysis technique the result of each one showing that classical and
analytical results are approximately matches with each other and that can be used for further development of the
gate valve. The paper gives the brief look on the suitability of gate valve weight reduction by using finite
element analysis and compare with experimental stress analysis with matching principal stress one and two and
voin mises stress theoretical and actual. And according to that weight reduction of valve body using constrains
of valve body pressure and stress.

Dr. K.H Jathar & sunil S. Dhawn [6] has worked on classical theory and finite element analysis of the gate
valve. Finite element analysis carried out by using Ansys software. Stress value of classical and finite element
analysis compound and it matches approximate with each other. And that can be used for further development
of gate valve.

Sharma Amit [7]. Studied the best feasible solution from the available alternatives is chosen through the
feasibility ranking table. Through the application of Value Engineering profits are maximized without hindering
the reliability of the product. With the effective utilization of the Value Engineering technique the various
advantages have been observed in terms of cost reduction, increase in overall production, reduction in
manpower, and reduction in scrap these outcomes to be a successful showcase of value engineering.

Sharma Amit [8] presented the basics of value engineering and its different phases that can be implemented to a
product for its optimization. Value engineering can improve the product cost by reducing unnecessary cost
associated with the product. It explores each part of the value engineering job for successful application of the
technique. In A case study he has been discussed and analysis has been carried out by the process to achieve the
product optimization. The results obtained after implementation of various techniques is cost of product
minimize and quality of product improves.

Sturges Robert H [9] stated that the Value Engineering techniques based on function have been the means to
improved products and processes for several decades. It is a social design methodology that is usually episodic
in application and often confused with narrow interests, such as cost cutting. He conclude that VE is neither a
different nor a sufficient way to design compared with more conventional analytical and synthesis techniques. It
is rather a parallel and necessary process with different inputs and outputs

Jadhav Shashank S. [10] proposed the method to study the pressure valve is the device that is used to channel
high pressure fluid and control the flow of the fluid through a pipe. Thus the requirement of the gate valves in
petroleum industry is high thus the reduction of the thickness of the valve to an optimum thickness will reduce
the weight and cost of the valve. In this paper he deals with the optimum thickness design required for the Gate
valve for functioning smoothly under high pressure. The thickness of the gate valve from calculations is less
than the actual design in use. Thus the weight and material requirements is reduced. He explained the design
process for M-Type gate valve but this process can be generalized and used for different gate valves also.

Kim Jun-Oh [11] analysed the butterfly valve shape design process using Taguchi method, and thus becoming
more successful topology optimization, the sensitivity region becomes larger. In designing a double-eccentric
butterfly valve, related to hydrodynamic performance and disc structure, are discussed where the use of
topology optimization has proven to dramatically improve an existing design and significantly decrease the
development time of a shape design. Computational Fluid Dynamics (CFD) analysis results demonstrate the
validity of this approach. He compared the initial design with the optimal design. It is found that the pressure
drop decreases by 8% and torque reduces by 5% in the modified the main result can be summarized in steps. (1)
Reducing pressure drop, hydrodynamic torque and volume are affected by disc thickness more than other
variables for double-eccentric butterfly valve from ANOVA result by design of experiment and sensitivity
analysis. (2) Disc design needs fast and accurate shape design process for efficient design satisfied in valve
performance.
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Xue-Guan,Seung-Gyu [12] proposed model of CF8M stainless steel ball valve to enhance general corrosion
resistance and to provide good strength by performing studied through experiments an application of CF8M in
valve body was analysed by using finite element method (FEM) to evaluate the structural safety . An
optimization counting several variables based on the response surface method (RSM) was conducted to find the
optimum dimension of the valve. The result show the using this process can save valve mass as well as the
computational expense effectively
Pavel Macura [13] have worked on experimental analysis of residual stress on concrete part of pipeline welded
ball valve .strain gage technique used for measurement of residual stress both immediately after welding and
after pressuring of the valve. They have used especially rectangular strain gauge in the form of rosettes with
1.5mm length. Cylindrical holes were drilled stress of these rosettes successfully in six depths for measurement
of released relative strain. Result of realized measurement serve as basis for evolution of strength life of this
component.
G. Gokilakrisnan [14] studied how the basics of operating torque required for ball valve. If the ball valve
required more torque thane required minimum torque during its operation, manual handling will be very tough.
To reduce the manual effort and eliminate the use of external device which is also effect on selection of
actuator.
Smith Shana [15] In this paper he introduce a new redesign approach for product innovation. Innovation
depends upon generating new ideas. Generating new ideas, in turn, depends upon overcoming design conflicts.
Redesign is an important part of the product development process. Redesign issued to correct design faults,
improve product quality, reduce costs, extend product life, and reduce environmental impacts. In today’s
market, redesign is also used to create most new products. Redesign improves new product feasibility and
reliability, and reduces product development costs, design resources, and cycle time. However, current redesign
techniques can also limit product innovation. Most techniques choose a reference product that matches user
needs, as much as possible, and modify the reference product to resolve remaining conflicts. The approach
chooses two or more reference designs that can be combined to create the target product. Users describe and
rank their needs for each of the reference designs; separately also presents a case study to demonstrate the
approach.
It is revealed from the literature review that many researchers have been carried out an effective work on re-
design and process engineering of products. By using Analysis tools and Design of Experiments. So these tools
are appropriate to fulfil the value engineering approach. There are quite a few researchers have put forth variety
of methodologies for process engineering. Every product design and process engineering is unique, the
resources, controllable factors, un-controllable factors, and constraints being different. The structured approach
for re-design of product and process engineering may change the conventional methodology and achieve the
enhancement by value engineering.

III.A CASE STUDY

In this research work the identified product for the purpose of investigation is Valve by value engineering for
sustainability. Valves are integral components in piping systems and uses for the various purposes. It is used as
the prime device for controlling the flow, pressure and direction of the fluid flow. In engineering and chemical
industries there are 20-40% piping installed for fluid handling. As the Valve is the most critical component for
any fluid handling process industry, it needs to be attended as a critical component of fluid handling system. The
identified industry has a clear and precise mission to achieve the highest level of excellence that will keep
getting better and better and eventuate into a benchmark of the industry.

The identified valve manufacturing enterprise is facing a problem of 10 to 15% cost escalation for the
production of valves as compared with the other competitors from last two years. However, the industry was in
profit since its inceptions year 1984. This has resulted in a loss of profitability and decreased return on
investment to the concerned therefore the question arises about it sustainability and cost effectiveness. It is
observed from the initial data that the overall cost of the valve is more as compared to the competitors due to
Weight of the existing valve is more which affects the overall cost. Manufacturing process of valve is as per
conventional Job work. There is no defined cycle time for process. Proper approach of Value Engineering is not
followed. Looking into these difficulties, the research problem can be defined as to investigation of valve by
value engineering point of view for its sustainability.

In this research work, undertaken a comparative study of valves in various manufacturing industry to analyse the
performance in context to sustainability and cost effectiveness. To analyse the same, data from various valves
manufacturer and their customer’s has gathered about the performance and cost of the valves. This will help to
suggest the re-design and modification by value engineering of the product.

The main objective of this research work is to minimize the overall production cost, improvement in quality
specifications and re-design of valve without minimizing the basic working and function as principle of valve.
To fulfill the costumers increasing demand of low cost, improved in quality and reliability of the finished
product resulted in sustainability and cost effectiveness of product. The following objectives will be focused in
this research work to develop a various modules:
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* To study the technical specification, critical dimension and manufacturing process of valve and its
components.

» To make the comparative analysis of valves with respect to function and cost.

* The valves will be analysed by using value engineering approach.

* Investigation in this regard will be carried out by using Analysis tools and Design of Experiments.

IV.CONCLUSION

Literature review of valve work done by different researcher in the area of weight optimization of valve by
using value engineering approach Investigation of valve in this regard carried out by using Analysis tools and
Design of Experiments. Result each one showing classical and analytical results are approximate matches with
each other and that can be used for further development of valve.

V. SCOPE OF RESEARCH WORK

The concerned industry is producing various valves like Globe control valve, High Performance Butterfly
Valve; Manual operated Butterfly, Ball valve necessary for different process industries. It will not be possible to
cover all the products in the research work. Hence the research work will be confined only on Ball Valve.

Ball Valve

3D TWO PIECE SOILD MODEL OF BALL VALVE Exploded View of ball Valve
(As Per Existing Dimension DN300 (12”) )

overall cost of valve

¥ VALVE BODY
¥ SIDF CONNECTION
" BALL
B SEAT RETAINER
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Fig 1 .Ball valve As per Existing Dimension DN300 Chart nol:- Pie charts showing the various parts
cost Of Ball valve
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Table No.1 part list of ball Valve

SRNO PART NAME MATERIAL QTY
CARBON STEEL STAINLESS STEEL
1 VALVE BODY ASTMA216-WCB ASTMA351-CF8M 01
2 SIDE CONNECTION ASTMA216-WCB ASTMA351-CF8M 01
2 BALL ASTMAI105N/ENP ASTMAI182-F316 01
3 SEAT RETAINER ASTMEA105N/ENP ASTMEA182-F316 02
4 VALVE SHAFT ASTMEA105N/ENP, ASTMEAI182-F316 01
5 FASTENERS (NUT) ASTMA193-B7 ASTMA193-B8 16
6 FASTENERS (Bolt ) Stainless steel Stainless steel 16
7 O RING VITON/NBR/EPDM VITON/NBR/EPDM | 08
8 GASKET 316SS+Graphite 316SS+Graphite 06
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Overall cost of valve mainly depend on three factors.. First factor is weight of valve body, Generally Ball
valves are manufactured by casting method. Ball valve Body contributes considerable amount of weight in
assembly (about 30% to 40% of the total weight). So for optimization of ball valve body it is necessary to get
the tensile stress pattern of the body, which is possible by using Finite Element Analysis. Second, operating
torque of valve by reducing operating torque proper selection of actuator if the ball valve required more torque
then required minimum torque during its operation, manual handling will be very tough. To reduce the manual
effort and eliminate the use of external device which is also affecting on selection of actuator it will affect on
reduction of cost for actuator. Third factor manufacturing cost of valve by reducing cycle time manufacturing
process of ball valve for defined the cycle time of assembly. By proper optimizing these factors we can reduced
overall cost of ball valve and profitability will increase as compared with the other competitors and it will
sustain in the market.

REFERENCES

[1] Bhosale Abhijeet T. ,S.Dhekane “Finite Element Analysis of based Optimization Butterfly valve disc” International Journal of
Engineering Research & Technology (IJERT) Vol. 2 Issue 10, (2013)pp496-499

[2] B.Rajkumar “Globe Valve Design Optimization & Trends” L&T Integrated Engineering Services(P728)2014.pp1-11

[3] Chougule Mahadeo Annappa, Kallurkar Shrikant Panditrao ““Application of Value Engineering for Cost Reduction — A Case Study of
Universal Testing Machine” International Journal of Advances in Engineering & Technology, 618 Vol. 4, Issue 1 July 2012. pp. 618-
629

[4] Chern Ming-Jyh,Chin-ChengWang,Chen-Hsuan Ma“Performance test and flow visualization of ball” valve Experimental Thermal
and Fluid Science 31 (2007)pp 505-512

[5] Gurav Shridhar S., Dr. S. A. Patil “Weight Optimisation Of 12”-600 Gate Valve By Using Finite Element Analysis And Experimental
Stress Analysis”-A Review. International journal of engineering And Science Vol.4, Issue 9 (Sept 2014),PP 31-32

[6] K.H Jatkar , Sunil S. Dhanwe “Finite Element Analysis of Gate Valve” International Journal of Engineering and Innovative
Technology (IJEIT) Volume 2, Issue 10, April (2013) pp277

[7] Sharma Amit , R.M. Belokar, “Achieving Success through Value Engineering: A Case Study”” World Congress on Engineering and
Computer Science San Francisco, USA 2012 Vol. IL.pp 24-26

[8] Sharma Amit , R.M. Belokar, “ Implementation of Value Engineering - A Case Study”. International Journal of Marketing Financial
services and Management Research. Vol. 1.No.3, March 2012,pp 64-70

[9] Sturges Robert H.“The function of value engineering” Carnegie Mellon UniversityResearch Showcase, EDRC, 1992,pp 1-19

[10] Jadhav Shashank S. “Design of M-Type Gate Valve” International Journal of Science and Research Volume 3 Issue 11, (2012)
pp1264-1257

[11] Kim Jun-Oh, Seol-Min Yang, Seok-Heum Back, Sangmo Kang ““Structural Design Strategy of double —Eccentric Butterfly Valve
using Topology Optimization Techniques” World Academy of Science, Engineering and Technology Vol:6 2012.pp06-21

[12] Xue-Guan SONG ,Seung-Gyu KIM, Seok-Heum BAEK, Young-Chul Park * Structural Optimization for ball valve Made of CF8M
Stainless Steel”” Trans.Nonferrous Met.Chainal9(2009)pp 258-261

[13] Pavel Macura, Frantisek Fojtik, Radomir Hrncar “Experimental Residual Stress Analysis of Welded Ball Valve™.. XIX IMEKO World
congress, Fundamental and AppliedMetrology, September 6-11, 2009, Lisbon, Portuga.pp 1967-2000

[14] G. Gokilakrishnan, S. Divya, R. “Operating Torque In Ball Valves-AReview ” International Journal For
Research In Engineering Volume 2, Issue 4, December-2014 ISSN (Online): 2347 — 4718

[15] Smith Shana,Gregory Smith,“Redesign for Product Innovation” Elsevier Design Studies Vol.33 No (2012) Pp160-184.

Technological

ISSN: 2278-621X



