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ABSTARCT 

In today’s world wireless technology become more and more important as it play vital role in many of the 

crucial transactions. The two major parameters such as security and energy are difficult to handle. Because of 

limited resources and security issues it restricts the implementation of security. The routing protocols used for 

other media cannot be applied on WSN. Instead the routing should be in energy efficient manner. The proposed 

routing scheme improves the network lifetime by selecting the most trusted optimal shortest path. The optimal 

path can be drawn by link state routing and selecting the shortest path by dijkstra’s algorithm. 
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I. INTRODUCTION 

 

Wireless sensor network is network of small tiny component of electronic devices with limited energy and 

processors with it. The most important task of nodes is to route packet so reliably from one sensor node to its 

base station. Routing is more complex while considering sensor network as compare to other wired or wireless 

networks. Because of battery power of nodes other routing protocols applied for other networks cannot be used 

here. 

In such case as much as the energy of node is limited, networks lifetime is considered to be a critical issue. As 

the energy sources are scarce also, the batteries are low powered; an energy efficient routing is supposed to be a 

crucial challenge in WSN. In WSN most of the energy is consumed while transmission and reception/ 

communication of data packets. As a result the energy- aware routing protocol must be design in such a way that 

controls and manages energy efficiently. 

This research specially focuses on the already created network where sender and receiver are decided, and data 

packet to be sent is already selected. The proposed work is to find best all possible paths from source to 

destination, select best among them and secure it. Assure the guaranteed delivery, and take minimum hop-to-

hop delay. Taking routing as main objective, proposed routing mechanism is dedicated for wireless sensor 

networks. In our proposed method, the new algorithm SRPT (Secure Routing Path using Trust values) has better 

performance as compared to existing systems. Here, in this approach, during transmission of packets, if any 

node in the routing path get fails to transmit the packets. At such situation it automatically chooses the routing 

path to transmit the packets to the required destination. 
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Figure1: Routes from Source to Destination with Node Numbers as Selected by LSRP 

The paper is organized as chapter 2 describe literature survey, chapter 3 gives the general idea for energy waste, 

chapter 4 describes proposed approach for energy efficient routing, chapter 5 describes WSN’s affected features 

and lastly chapter 6 describes conclusion from the above studies. 

 

II. LITERATURE SURVEY 

 

B.Baranidharan and B.Shanthi [1] proposed an efficient technique for energy saving called clustering and tree 

based approach. Clustering divides network into manageable units to improve scalability of network also, add 

the advantage of conserving communication bandwidth, avoids redundant message, localize efficient rout setup 

within clusters. Some of clustering protocols are LEACH, HEED, DECA, etc… On the other hand, tree based 

approach manages the hierarchical aggregation points which form the tree structure. Leaves act as source and 

root act as sink node. The data from different source get aggregated when travelling from source to sink and 

stores in intermediates itself. The most successful protocol for this approach is PEGASIS. 

Ali Ghaffari [2] proposed energy efficient routing using A* algorithm which finds optimal path from source 

node to destination node (base station) against some crucial parameter of sensor network such as packet 

reception rate (PRR), residual energy and node buffer state. The sink node is only responsible for scheduling 

nodes and broadcasting the routing path by considering the nodes parameter and state. Residual energy is 

compared with threshold (T) value, if less then T then that node isn’t involve in communication. A* algorithm 

open list- that keep record of nodes that are to be examined whereas closed list keep records of already 

examined nodes. It uses Best-First-search for optimal path and Distance-Plus-Cost- heuristic f(n) function to 

determine order of visiting nodes. The function is: 

f(n) = g(n) + h(n)     …………………(2.1) 

Where g(n) is cost from source to current node and h(n) is admissible heuristic estimate of distance from n to 

destination. 
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Zahra Rezaei and Shima Mobininejad [3] Proposed general approaches for energy saving such as duty-cycling, 

energy efficient MAC protocols, data driven approaches. Duty cycling can be defined as fraction of times when 

nodes are active during their lifetime and it focuses on networking subsystems, whereas to improve energy 

efficiency data driven approaches are used. There are some MAC protocol viz. S-MAC, T-MAC, U-MAC, 

DEE-MAC, SPARE-MAC, Z-MAC, A-MAC. Data driven approaches involve viz. Data Prediction approaches 

and in-network processing, it build a model that describe sense phenomenon, queries can be answered by a 

model instead of sensed data. 

Rathna. R and Sivasubramanian [4] Proposes improving energy efficiency through scheduling and routing. 

Sleep/wake-up scheduling uses strategy of asynchronous periodically activating certain nodes which are going 

to wake-up and send receive data, other nodes are in sleep state. Energy checking will be done before hanging 

state of node from wake to sleep. Clustering based routing uses idea of aggregate data when number of nodes is 

large. Based on weight of nodes cluster are formed with some rules such as no two or more nodes are in same 

interference range etc… 

Sourabh Jain, Praveen Kaushik et. Al. [5] Proposes set K-cover algorithm for energy efficient monitoring it 

include randomized, distributed greedy, and centralized greedy. Randomized algorithm allows each sensor to 

assign a cover to itself chosen randomly from all set of cover. A distributed greedy algorithm allows each sensor 

to assign itself to a cover with minimum intersection between sensor monitored area and area monitored by 

cover. Centralize algorithm is equivalent to distributed except it uses weighted intersection area based on criteria 

how much is it to be covered by other sensor whenever assignment will be done later.  

Monika Raghatate, Prof. Dipak W. Wajgi [6] has created the network where the complete work is divided into 

two phase, viz. selection phase and data transfer phase. In selection phase the high energy node is selected as 

cluster head and other nodes send to sleep mode. The cluster head send normal message to sensor node and 

receives the acknowledgement. The normal sensor decides that to which cluster they wants to belong. As the 

energy of cluster head become zero other members with high energy become cluster head. In transmission phase 

the depth first search which goes to next higher level cluster. 

Sunita, O.S Khanna et. Al. [7] has implemented the work for Improvement in End-to-End delay and Energy 

Consumption using Routing Algorithms in Wireless Sensor Network. They proposed a network where the 

wireless channel is used as the sender nodes deployed that communicate wirelessly. There are two protocols, 

one for energy consumption and other is for end to end delay. First calculate mean and variance based on 

payload, free buffer, SNR and residual energy. The second algorithm finds start and end time. The delay is 

acknowledged from source to sink node. 

ShyamNandan Kuma [8] has presented a Secure Path-Based Hybrid Routing Protocol for Wireless Sensor 

Network where he proposed two protocols namely Cluster-based and Tree-based protocols. In his work he 

used fuzzy logic inference system for secure routing so that to protect from attack. This protocol adopts three 

fuzzy inference systems (FIS) to handle efficient power supply and secure shortest path. 

 

III. SOURCES OF ENERGY WASTE 

 

The major sources of energy waste can be categorized as “useful” and “wasteful”. The useful sources may be 

due to sending or receiving data, processing queries, neighbor sensing etc. whereas wasteful energy waste can 
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be due to continuously sensing the network, idle listening, and collision etc. There are number of techniques are 

proposed to reduce the useful energy waste sources.  

 

IV. SECURE ROUTING PATH APPROACH 

 

The proposed energy efficient approach involves combination of three important concepts, viz. routing protocol, 

dijkstras’ algorithm, and genetic algorithm. The energy efficient mechanism requires that the following things 

must be design in reliable and efficient way- 

 Node scheduling 

 All possible path drawing from source to destination 

 Selecting best and closest path 

By using these concepts sequentially one can organize the efficient rout. The  scheduling and path drawing will 

be done by using link state routing protocol whereas selecting best among them is the work of dijkstras’ 

algorithm.  

 

4.1 Scheduling  

Node scheduling results in good routing mechanism as it minimizes the routing time to create the new path. 

Here, we are using a link state routing protocol for 2 reasons. First it arrange the nodes in such a manner that 

node with less distance and maximum energy placed first in a list, next with less energy and at last the node with 

maximum load, less energy and maximum distance from source. Now the last nodes are removed from 

communication and are send to sink, so that recovery can be done. Second since the behavior of node is 

continuously in watchdog monitoring, affected or misbehaving nodes are directly send to sink for recovery 

purpose. Finally the scheduling list contains only good and enough energy seeking nodes which are active for 

current communication, makes the decision easy for watchdog to involve which nodes in communication. 

 

4.2 Possible Path Creation 

A scheduled list provides all active and good nodes in descending order. The entire possible path form source to 

destination are created and entered in path dictionary. The reason behind selecting more than 1 path is in WSN 

if node attack occurred during the communication, the system must be able to select another best rout, and it 

should not waste time in searching ad then deciding next rout. The packet can be sent from another best rout 

without fail and minimize delay. The next selected rout is also making secure before packet travel through it. 

The security is given by genetic algorithm. 

 

4.3 Selecting Best Path 

Now selection of best path is a crucial decision. Each time whenever a node fail occurs another path with 

sequence of node must be ready. The second path selection decision is taken by the last successful node as it 

also contains information about next good node from scheduling and path dictionary. Dijkstra’s algorithm is 

used to make decision about choosing reliable path. It makes decision based on distance from source to 

destination. The path may contain number of hops or may not contain a single node except source and 

destination. 

 



 

745 | P a g e  

4.4 Link State Routing Protocol: A Rout Discovery Mechanism 

A link state routing protocol which is used as rout discovery, allows dynamically discover a rout from any host 

in network to any other host in the same network. Whether the rout is direct from source to destination or it may 

contain number of intermediate network hops through other hops, which collectively form a single rout. A hop 

broadcasts a rout requesting packet that initiate the rout discovery. A host initiating a route discovery broadcasts 

a route request packet which may be received by those hosts within wireless transmission range of it. The route 

request packet identifies the host, referred to as the target of the route discovery, for which the route is 

requested.  If the route discovery is successful the initiating host receives a route reply packet listing a sequence 

of network hops through which it may reach the target. 

 

V. AFFECTED FEATURES OF WSN 

 

Routing design is related to network system architecture, following are the factors that affect the design of 

routing protocol. 

1) Sensor Location: Managing the sensor location is a big challenge in WSN, since nodes location can be 

track by global positioning system (GPS) or by routing protocol to sensing the sink to learn about their 

location. 

2) End-to-End Delay: It is a time taken to send packet from one node to another. The affected node is away 

from path selection hence data packet will only reach to successful node which saves the time. 

3) Fault Tolerance: In case of node failure, routing protocol generates new routes to data collection point. 

4) Data Security: As selected data packet is secured with 3DES encryption technique. The sender is sure 

about right packet delivery. 

 

VI. ANALYSIS OF ENERGY EFFICIENCY 

 

The comparison is done on the basis of increase in number of packets. As the number of packets increases the 

energy consumption rate remain same. There is no random utilization for increasing nodes. Figure given below 

shows the comparison of proposed algorithm with other available techniques. 

 

 

Figure 2: Comparative Graph Showing Energy Consumption Rate 
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VII. CONCLUSION 

 

The combination of link state routing protocol and dijkstra algorithm proved to be a good solution especially for 

wireless sensor network. Since the most trusted rout can be achieves by using this strategy. In addition the 

scheduling mechanism ignores the affected or low energy node from the routing table hence no network jam 

occurs. The advantage of this system is it removes end to end delay in transmission also next path selection is 

fast. This feature is useful in internet banking, military applications etc. 

Still there are certain limitations of using wireless sensor network such as it is impossible to recharge the 

deployed node. The future work includes finding the type of attack on nodes so that security can be applied to 

get the best recovery and fast transaction of data. 
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ABSTRACT 

Social media is shifting the mode we communicate and the mode we are professed both optimistically and 

pessimistically. Each time you post a photo or update or your status you are contributing to your own digital 

footprint and personal brand. Sharing content and building a network of contacts are the principles behind social 

medium. Social media like blogs, Twitter, Facebook, Google+, Instagram and YouTube are currently very 

popular among the Internet users. Though there is lack of studies that focus on the impact on your brand and 

measures of social medium. The literature on how to and what measures to use for considering social media for 

maintaining your personal trademark. Single difficult challenges for people in a distributed organization are 

maintaining an image of itself completely. The paper describes an attempt to investigate what are the ways to 

measure social media and how it is helpful to maintain your personal online brand. One of the most leading aims 

of the study is to identify measures on how to assess the influence of social medium. On the way to support 

tactic the contact across the set of connections must be informal, comfortable, uninterrupted and engage 

everybody in the society. By means of literature analysis and brainstorming session with the experts this study 

identified main criterion that can be used to measure the ways of social media.  

 

Keywords: Social Media, Personal Brand, Cost Investments, Time Investments, Social     Media 

Success, Channels Promoting Social Media. 

 

I. INTRODUCTION 

1.1 What Does Social Media Signify? 

Social media is a new way to be in touch and share information amongst acquaintances, ancestors and 

colleague’s online as well as meeting people with similar interests. Social Media is the future of communication 

a countless array of internet based equipments and platforms that increase and enhance the sharing of facts.  

This is a  forms of electronic communication through which users create online communities towards opening 

ideas, opinions, personal messages and other substance like snapshot, audio, videos and knowledge in general 

increasingly fluid among internet clients. Public media sites are being used regularly by millions of people 

globally. Public media has relevance not only for regular internet users but business as well. 

The key question now being addressed by an ever growing number of social media professionals is how to best 

utilize the unlimited amount of information available from social media sites for maintaining personal along 

with company brand name. Podium like Facebook, Twitter and Linkedin has created online communities where 

people can share as much or as little personal information as they desire with other acquaintances. There 

outcome is a vast amount of information that can be easily sponsored, inspected, formed, shared, and disputed. 

Almost every type of business has an association in the non-digital world so too does the internet offer an 
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endless number of niche social communities where members can gather around a common theme. Theme both 

general as well as specific now have living homes on the internet anything from colon and digestive health to 

protection and conformity can and do have active social media societies. One thing is for sure is  personal data 

from social media usage will continue to be tracked and logged for the benefit of any person and for any 

business willing to pay for it and if any business that doesn’t invest in social media then they will be playing 

catch up in the near upcoming. 

 

1.2 Social Networks: How Does It Work? 

Social networks on the web are like contained versions of the extensive blog set of connections. People 

amalgamating in a social network usually create a profile and then construct a network by connecting to friends 

and contacts in the network or by inviting real world contacts and friends to join the social set of relations. 

These societies retain the interest of their members by being useful to them and providing services that are 

entertaining or help them to expand their set of connections. 

 

1.3 How Social Media Impact Your Place Of Work? 

Social media has fast become one of the most important and influential resources in our globe. Either it is used 

for professional or personal purposes societal media has changed how we connect and be in contact. 

Conveniently there are lots of negative ways in which any of us can use social medium. Resting on the other 

hand there are also positive ways to influence social media especially in HR field. 

We freshly had a discussion about looking at employee’s social media accounts which generated a lot of 

conversation. Numerous people favour monitoring social media postings made by staff while others believe 

social media policies are sufficient.  

Several organizations are so worried they ask employees to authorize access to their private social media 

accounts. Various demand job applicants give consent to their postings being inspected before they are 

considered for employment.  

Official social media policies may be less controversial but their effectiveness is open to query. There are many 

ways employees can avoid the best written policies or claim they limit their rights to free speech. 

In today’s environment though, public media has become ingrained in our everyday life. This has never been 

truer for human resources professionals who use it daily for recruitment and hiring of talent across a range of 

industries. 

There are many ways to measure your social media success though it is worth keeping in mind that as well as 

bringing tangible benefits social media can also prove priceless attaining praise or mention from an industry 

expert or getting your content in front of the relevant people may not look that successful on paper but to you 

this may be priceless. Social media allows you easy access to these individuals and provides a real time 

personable way to communicate and network with those business professionals on your radar. 

These measurements highlight the number of people you have attracted to your brand through social means. To 

mitigate the potential for duplication of users track growth rate as a percentage of the aggregate sum. This is 

where you will find the real diamonds. 
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II. HOW TO BUILD YOUR PERSONAL BRAND NOTICEABLE BY MEANS OF SOCIAL 

MEDIA 

 

We are in the age of the knowledge worker and the days of being an anonymous part in the wheel of a faceless 

corporation are fast deteriorating. The opportunity to stand out as a personal brand without having to know a 

politician & old along with grizzled powerbrokers or gnarly gatekeepers is now a reality and it is possible to 

speed up the time it takes to make it occurs. 

In the beginning what are the key fundamentals and the questions that we need to consider for becoming a 

visible and effective personal trademark. 

 

2.1 What Makes You Dissimilar? 

What is it that makes my merchandise does that makes it dissimilar? At this point there are some questions to 

ask and honestly answer to help you with this mission. 

 What formulates you different from your competitors? 

 What would your social group or your customers say is your greatest and clearest vigour? 

 What have you done lately or last month to stand out from others?  

 Resembling a company brand what characteristics do I put forward that yields an identifiable and 

distinguished benefit for my customer or client 

 What do I do that I am most proud of or I unabashedly brag about or shamelessly take credit for? At last 

you need to ask a rather aggressive query  

 What do I want to be famous for?  

These questions are to get you focussed on what you as a personal brand is about once you have that clear then 

you take the next step. 

 

2.2 How Do You Promote You As A Brand? 

A number of years ago it was a much more difficult proposition and it could have involved a range of offline 

networking opportunities such as:- 

 Include a column in your local newspaper or broadsheet 

 Educate class at a local neighbourhood 

 Note down an article for the company bulletin 

 Mark up for an extra project inside your organisation to showcase your skills or develop new ones that grew 

your personal brand name 

 Set yourself forward for a presentation in your area of expertise whether that is within your company or an 

external organization 

 Fabricate yourself available for a panel discussion in your business 

 You need to remember that with this personal visibility campaign is that it all stuff. The whole thing you do 

communicates the value and character of your trade name. 

In 2010 you have at your fingertips the tools and social media platforms to leverage yourself into high personal 

brand visibility at digital nanosecond speed and here are some of the social networking channels that are most 

important to help you achieve the same. You do not need to be on all of these but choose the ones you are most 

comfortable with but the more you are on the easier it is to get establish. 
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What is important to remember is that it is now a digital web world so if you are not on the web you are fast  

becoming invisible. Consequently here are the core channels for promoting brand name or you can say your 

personal trademark. 

 

2.3 Social Media Channels for Promoting Brand Name 

2.3.1 Facebook 

Facebook is a social networking website that allows users to join networks organised by workplace, region, 

school and city to connect and interact with other public. Follow the total number of fans for your brand sheet. 

This social media platform cannot be ignored with nearly half a billion members and has become the elephant in 

the room of social medium. People can also add friends and send those messages and update their personal 

profile to notify friends concerning what is currently happening in their life. Privacy challenges are there but it 

can be used to engage with people and increase your visibility and make you genuine. In addition review the 

number of friends from those who became fans during a specified period of time or during a promotion and 

those who commented on or liked your posts to identify the potential monthly Facebook reach.  

2.3.2 LinkedIn 

Few elements that are crucial:- 

 Formulate definite that you set up your other online network channels on your profile such as your 

Facebook, blog and your company’s location. 

 Formulate your profile unrestricted 

 Put up your Twitter account feeding into the account page as well as your blog.  

All these are visible and easily set up on your LinkedIn homepage summary. Since there you can start 

participating on LinkedIn in Groups and the Question & Answer type.  

2.3.3 Google+  

Google+ has features that enable businesses to utilize its model in the ways Twitter and Facebook are utilized. 

Relatively Google+ is a newcomer but is quickly becoming an important tool for businesses looking to increase 

their presence in the world of social media encouragement. This is mainly used for news release, product 

marketing, the building of a follower base etc. even though it has several features that others do not have. 

Option encouraged by Google+ allows you to customize your promotional content by creating different 

groupings of followers that you can then market differently to and their assess feature gives businesses an 

interactive measurement of how their Google+ page is being put into consequence. Google+ also offers a 

tutorial for businesses which gives advice on how best to use its kinds. 

2.3.4 Twitter 

A great without charge means to use for Twitter measurement is tweet-reach.One of the most effective platforms 

that the world has ever seen to distribute content like videos, blogs, images, presentations and music is Twitter 

furthermore it promote a brand whether that be corporate or confidential. These are just the basics on the 

channels and how you should be using them for your personal brand optimising your social media platforms to 

get your personal brand highly visible requires constant fine tuning and tweaking. Schedule your name now if it 

is still reachable. 
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2.3.5 Blog or Website  

Blog: Measure the number of visitors who viewed the posts tied to the promotion or a specific period of time. It 

could be a website or a blog but my personal preference is for a blog as it seems more personal and authentic as 

it allows interaction with your readers and visitors to the site that a website doesn’t supply. This is your personal 

home base that becomes your personal brands portal. If you are not comfortable with your personal name being 

so visible and some people are not comfortable with that another option is to get a vanity URL that summarizes 

what you are about.  

2.3.6 YouTube 

YouTube measure the number of views for videos tied to a promotion or specific period of time such as monthly 

and the total number of subscribers. While the newer generation are much more video centric and would rather 

watch a 5 minute online video than read a page of text this a social media channel that I would recommend you 

start becoming familiar with recognizable. If people are looking for speakers and you have an easily found and 

distributed recording of your presentations then you are much more likely to be hired for a show. It is great site 

for uploading your videos that have recorded your speaking events or your panel sessions. You also need to 

keep in mind that after Google, most of the subscribers report that YouTube is the second largest search 

mechanism and the other advantage of YouTube is that it much effortless to rank high and be found online in 

YouTube through a video search than Google. 

 

III. MEASURING SOCIAL MEDIA SUCCESS 

3.1 Put Obvious and Practical Objectives and Goals 

Social media is not the answer to all of your business prayers however it is a brilliant means to an end objective. 

To measure the success of your social activity ensure you set clear objectives and realistic goals to aim for as 

well as understanding why each is being called as a success gauge. It may be reaching a certain number of new 

followers lead conversions retweets and so on. But you’re hitting these then you will know your social activity 

is working and if you are not look at where you are focusing your hard work. Maintain approaching yourself by 

gradually making these objectives harder to achieve and as your social media skills increase so will your 

business accomplishment.  Single easy measure to employ is where we were able to start this conversation that 

lead to the sale and what the process from there was. 

 

3.2 Social Media Measuring Equipment 

There is a collection of different social media management tools out there to enable you to monitor every aspect 

of your social movement. This includes measuring your snap throughout stats likes retweets or follower growth 

and post shares the list really is everlasting. Platforms themselves also offer great monitoring equipment. 

 Facebook metrics are great for showing you how successful your peak traffic, social media activity, 

audience build up and so on.  

 Technorati will give notice that your brands have been mentioned in the blogosphere. 

 MonitorThis is a little more technical but has significance. Make an open file that you can put into your 

RSS Feeder to display any outcomes for this you have to watch it over 20 different search engine feeds. 

 Twitter search your company name this allows you to monitor your Twitter representative by bringing up 

potential pictures, reports as well as tweets that your brand has been mentioned within. But you are a big 
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enough brand adding the anything before your name will allow you to see all tweets that directly reference 

you allowing you to gage emotion. 

 Tweetdeck, Hootsuite, Meltwater Buzz, Sprout Social and so on, readily available  collection of social 

media dashboards that  allow you to post and monitor the success of all your social media posts showing 

you amongst others  conversation volume and the sentiment of approach. These platforms can flag up all 

approach of search queries you enter the good or bad and indifferent allowing you to gain a great overview 

of your social media accomplishment. 

 

3.3 Cost Investments 

Social media allows cost effective access to powerful marketing networking and lead generation tools 

by giving you access to free and low cost platforms to reach customers on a global extent. There is no 

other free or low cost and instant marketing form like it and therefore allowing you to compete with 

big brands and financial plan.  Public media has truly levelled the playing field and no longer is it just 

the big budget brands that get their activities winning accolade and trade.  A strategy and plan is a 

must though you just need to be smart with your application of simple yet effective activities and by 

following a strategy and plan so you can measure success and adapt and modify as you leave.  Some 

fool can make something complicated yet making something simple takes a lot hard work and 

aptitude. 

 

3.4 Time Investments 

Through measuring how much time your business has saved by using social media to achieve its goals 

earlier you are able to see a clear return on contribution and if you are spending hours on social media 

with very little to show for it then you are most undoubtedly undertaking something which is 

inaccurate or false. Single quick and easy time saving exercise is to schedule proactive tweets and 

posts then you are able to mitigate the need to be sat for hours on end on social networking sites day 

in day out and ultimately save yourself a lot of time dealing only reactively when necessary. 

 

3.5 Investigate Brand Identification  

Societal media is a great way for a business to raise brand consciousness. Make use of 

monitor tools to search for your brand name. This will give you an n overview of the 

sentiment from posts mentioning your brand allowing you to see how you are being 

superficial. This monitoring your Twitter mentions allows you to see when and why people 

are talking about you. But you are getting lots of positive mentions then you will know your 

social media activity is paying off. 

 

3.6 Talk About By Means of Influencers   

These talk about can be priceless yet difficult to measure tangibly but you are being retweeted and discussed by 

industry expert then you know you are undertaking social media correctly. It shows that you are sharing 

engaging and interesting content and reveals others are finding your social media feeds helpful. Make sure you 
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set clear goals for who you would like to interact with online and if your content is being picked up by these 

people then this is a clear measurement of your social accomplishment. 

 

3.7 Business Specialist Positioning or Follower Escalation   

After you post content about a specific subject you may see your followers from this business likes and 

favourites enlarge. It is because people follow those feeds and people who provide value and insight to them 

providing them with rich and interesting online substance. But your followers are continually increasing and if 

you are getting lots of new business professionals look at in the case of LinkedIn or engage with your feed then 

your social media activity is clearly proving a big accomplishment. Make sure you continue posting engaging 

content a mixture of both your company blogs and news and third party content to give people a reason to go 

behind you or follow your way. 

 

3.8 Enhanced Inner Teamwork & Cooperation 

Businesses that use social media are proven to have a enhanced collaborative and cooperative working 

environment as they gather the rewards of the cost and time efficiencies that social media can fetch. But you are 

seeing enhanced employee engagement and better communication between inner departments then this is a great 

way to measure the success of your social media exercise. All the way through enhanced inner communications 

you will soon see enhanced external communication. 

As a result before we outline these success measures let us first give you this lump of recommendations and 

suggestions. Other than you are using social media for business purposes ensure you are fishing in the right 

pool. There are a collection of different social media sites all with different purposes and audiences therefore 

there is no point focusing all your efforts into one platform. Ensure you do your research to find out where your 

audience is waiting and then focus your efforts here to start reeling them here. 

 

IV. CONCLUSION  

 

Conversations are the lifeblood of modern organizations. This is where the organization can get the biggest 

payoff for investing in communications resources like moment, supporting technology and energy. You get the 

biggest payoff for having a distributed organization when groups can work together across departments and 

roles on developing strategies to respond to changing circumstances. An organization that does this well can 

create tactics, procedures and original approach it needs to flourish. The danger for distributed organizations is 

that their communication about strategy becomes disjointed because members lack the environment to support 

substantive ongoing between face to face meetings conference. However strategy requires communication about 

more than project milestones and logistics. Instead of relying on small isolated groups or outside consultants 

organizations can leverage their social network to identify opportunities and strategic plan resources. Grand 

advantage of new media is not how much information they can put at disposal of individuals and organizations   

but the kind of conversations they make probable. Original skills are required to engage with each other 

effectively at different times from different spaces. Therefore it is imperative that a company takes his platform 

seriously goes about it in a structured manner to derive its benefits by building long term customer commitment. 

The knowledge of how to use the technology not the software or the physical means of transporting it will be the 

strategic advantage of those who possess it and diffuse it. 
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“Social Media Is a Stunning Way for Real communication that Formulate an Enduring Impact on Your 

Personal Brand” 
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ABSTRACT 

This paper studies a control strategy to improve low voltage ride through (LVRT) capability of doubly fed in-

duction generator (DFIG)-based wind turbine (WT). This solution is based on the DFIG with Crowbar circuit 

control and the installation of STATCOM which is connected at the point of common coupling (PCC). The simu-

lation model of WTs with STATCOM is built using the environment MATLAB/Simulink. The results show that 

this solution can reduce the peak values of rotor and stator current, minimize the fluctuations of DC voltage and 

electromagnetic torque, and produce reactive power to support the grid during voltage sags in order to improve 

LVRT of DFIG. As result, the WT remains connected to the grid for a longer time and the stability of power grid 

is improved, thus responding to the requirements of the grid codes without much trouble and without making 

any damage to the equipments of the WT. 

 

Keywords: Wind turine; Grid fault; DFIG; LVRT; STATCOM. 

 

I. INTRODUCTION 

 

Large-scale development of wind power in the world makes security challenges to the power system. Currently, 

DFIG is the most used generator for WTs due to its advantages [1]. The stator of the DFIG is directly connected 

to the grid while its rotor is connected through an AC/DC/AC converter. When the grid voltage dip occurs, the 

stator flux cannot be changed, so the stator windings will induce a DC component of the stator flux, and also 

contains negative sequence component during the asymmetrical grid voltage dips. Since the capacity of the DFIG 

converter is only 25% to 30% [2], the grid fault can easily cause the rotor overvoltage or over-current, which 

makes the converter a direct threat to the safety of the WT operation. So, in order to prevent the stator and rotor 

inrush currents, overvoltage and torque oscillations, and to allow the DFIG based WT remains connected to the 

grid during faults, effective controls should be made. Thus, according to the new grid codes, WTs must remain 

connected to the grid and supply reactive power to guarantee the grid voltage during the grid faults, this ability of 

WTs is called the fault ride through (FRT) capability, and for voltage dips: LVRT capability [3-8]. LVRT solu-

tions can be divided into two categories: Active method which depends on improved control strategies of the 

rotor and the grid side converters, the other is called the passive method by adding hardware devices and their 

corresponding control to the WT. Methods belong to the first category are: In [3], stator flux is regulated by im-

proving rotor current control. During grid fault, a large EMF (Electromotive force) induced in the rotor circuit 

which is the result of DC and negative sequence components induced in the stator flux linkage of DFIG. A mod-
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ified RSC control which controls the rotor current can be used to oppose the DC and negative-sequence compo-

nents of the stator flux linkage. The advantage of this solution is that it does not need any additional cost, but it is 

only suitable for small dips and the efficiency of this method depends on the severity of the fault and pre-fault 

condition of the WT. Methods belong to the second category are: The most common FRT solution is to short 

circuit the rotor windings with the crowbar circuit [4]-[5]. When the rotor over-current is detected, The crowbar 

circuit short circuits the rotor windings when the rotor overcurrent is detected, which isolates the RSC from the 

rotor to protect the converter, while the DFIG operation is changed to a squirrel cage induction generator (SCIG) 

operation, which absorbs reactive power from the grid. In [6], the authors proposed the use of an energy storage 

system (ESS) that is connected to the DC-link of DFIG. This ESS can regulate the DC-link voltage during grid 

faults. Although RSC can still operate in the grid fault, it needs to be sized accordingly to account fault which 

increases complexity and cost of the system. In [7], a FRT scheme is proposed using an additional Series Grid-

Side Converter (SGSC). The SGSC is connected to the DC-link and to the open terminals of DFIG stator wind-

ings that regulates the stator flux to be compatible with the voltage at the grid connection point of DFIG during 

grid fault which improves LVRT. This solution also needs additional hardware which adds to the complexity and 

cost of the system. In [8] the authors proposed an efficient control scheme to improve the LVRT capability of the 

DFIG under balanced voltage dips, by using a passive resistive hardware called stator damping resistor (SDR) 

located in series with the stator windings. The SDR method can enhance the DFIG voltage dip behaviour by re-

ducing the peak rotor fault current and minimizing transient oscillations of electrical torque and DFIG transient 

response, but connecting resistances with stator creates a large dissipation and may disconnect generator.  

LVRT is a part of the grid code which in the event of grid voltage sag, the WTs are required to remain connected 

to the grid for a specific amount of time before being allowed to disconnect, this specific amount of time can be 

different from one grid code to another moreover the severity of the fault might be different as well. Figure 1 [9] 

depicts requirements of the WECS during voltage dips in different countries as an example. 

 

Fig.1 Requirements of the WECS During Voltage Dips in Different Countries [8] 

Furthermore, some utilities require that the WTs help support grid voltage during faults. LVRT depends on the 

magnitude of voltage drop at the Point of Common Coupling (PCC) during the fault and the time taken by the 

grid system to recover to the normal state [10]. 
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In order to overcome the aforementioned problems, this paper proposes a control strategy to improve the LVRT 

capability of the DFIG during grid faults including grid voltage sag conditions. The proposed solution involves 

the use of Crowbar circuit as well as the STATCOM. 

This paper has been organized as follows: In Section 2, DFIG based WT model and the control strategy during 

grid voltage dips are presented. The simulation results are shown and discussed in Section 3. Finally, the conclu-

sions are summarized in Section 6. 

 

II. DFIG BASED WIND TURINE MODEL AND THE CONTROL STRATEGY 

 

The proposed scheme of DFIG based WT using Crowbar and STATCOM is shown in Figure 2. 

 

Fig.2 Configuration of DFIG based WT system with Crowbar and STATCOM 

In this system topology, Crowbar circuit is connected to the rotor to protect the RSC during grid faults by short 

circuiting the rotor circuit. On the other hand the STATCOM is connected to the PCC to regulate the voltage at 

this point, by injecting or absorbing reactive power [11]. 

 

2.1 Analysis of DFIG Transient Under Grid Fault 

In order to facilitate the analysis of DFIG, the Park model in the stationary coordinate system is used, the equiva-

lent circuit of DFIG is shown in Figure 3, and the mathematical equations are given below [5]. 

 

Fig.3 Equivalent Circuit of DFIG 

           (1) 

           (2) 

           (3) 

           (4) 
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Where ,  are the voltage and current; ,  are the resistance and inductance;   is the magnetic flux and  is 

the rotor electrical speed;  is the generator mutual inductance; Subscripts , , , and  refer to the stator, 

rotor, d-axis and q-axis components respectively; ; ;  and   are stator and rotor 

leakage inductances.  

From (1)-(4) the rotor voltage can be obtained as: 

       (5) 

Where:    

The stator flux induced in the potential of the rotor side as expressed in (5), when a voltage dips occur in the 

power grid, the stator voltage follows the change of grid voltage, but flux cannot be change, leading to the ap-

pearances of the transient DC component of the stator flux, and positive and negative sequence components. 

Ignoring the voltage drop on the stator resistance, the relationship between the components of the stator flux and 

the stator voltage under the fault expressed as: 

     (6) 

Where:  is the stator flux during the fault;  is the transient DC stator flux during the fault;  and  

are respectively the positive and negative sequence of the stator flux during the fault;  for the instantaneous 

stator voltage before the fault;  and are respectively the positive and negative sequence of the stator vol-

tage during the fault;  is the stator flux time constant of the transient DC component;  is stator angular spead. 

Due to the rotation of the rotor windings, each sequence of stator flux component will induce a corresponding 

electrical potential in the rotor winding. In the rotor reference frame, each sequence component can be expressed 

as: 

          (7) 

         (8) 

       (9) 

Where:  is the slip; ,  and  positive sequence, negative sequence and the DC components of the 

stator transient  induced in the rotor side. The value of the slip generally between -0.3 and 0.3, and from the equa-

tion (7): the positive-sequence component is proportional to slip(s), the negative sequence component is propor-

tional to (2-s) and the DC component is proportional to the rotor speed. Superposition of these components could 

cause the rotor windings to induce a large EMF, and due to the limited capacity of the RSC which cannot provide 

enough voltage to regulate the EMF during fault, which will lead to the rotor over-current. 

Therefore, the proposed strategy is to ensure the safe operation of the system during the grid fault, and to enhance 

the LVRT. 

 

2.2 DFIG Model and Crowbar Control  

In order to study the Crowbar control strategy of the DFIG system, we first need to establish the corresponding 

mathematical model. According to [12] in the static stator-oriented reference frame, the stator and rotor voltages 

of a DFIG can be expressed as follow: 

          (10) 
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          (11) 

Where  and  are the stator and slip angular speed respectively. 

During the grid fault, and by the equations (3), (4), (10) and (11), the d-q components of the rotor voltage can be 

obtained as: 

         (12) 

         (13) 

And stator current differential equations as: 

      (14) 

      (15) 

Where: , ,  and are the d, q-axis components of the stator and rotor voltage; , ,  and  are the d, q-

axis components of the stator and rotor; , ,  and  are the d, q-axis components of the stator and rotor 

flux.  

Substituting (15) into (14) gives: 

           (16) 

           (17) 

Where: 

           (18) 

           (19) 

With : 

      (20) 

      (21) 

Where:  ; ,  and ,  are respectively the voltage and current components, having a first-order 

differential relations to achieve a rotor voltage and current decoupling control;  and  to eliminate the rotor 

voltage and current transients. 

From the above equations the control block diagram can be derived as shown in Figure 4, where the PLL (phase 

locked loop) can eliminate the grid voltage transients and harmonic influence [13], to ensure accurate detection of 

the grid fault. Variables in Figure 4 with the 
“*”

 indicates the reference of each variable. 
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Fig.4 Block Diagram of DFIG Control System 

2.3 STATCOM Control Strategy 

When the Crowbar circuit court circuits the rotor windings the DFIG behaves like a squirrel-cage induction gene-

rator (SCIG), which typically absorbs reactive power. When the voltage dips occur in the power system, the elec-

tromagnetic torque of the generator is lower than the mechanical torque and the generator speed increases. When 

the fault is cleared at higher generator speed, the generator needs to absorb large amounts of reactive power to be 

restored to pre-fault state. 

STATCOM is a power electronic-based synchronous var generator that generates a three-phase voltage from a 

DC capacitor in synchronism with the transmission line voltage and is connected to it by a coupling transformer 

[14]. In this paper, STATCOM is used to regulate voltage at the PCC, by injecting or absorbing reactive power. 

As a result, STATCOM can enhance the LVRT capability of DFIG based WTs. 

When a limit value of reactive power is reached, the control strategy of STATCOM is set up. Its reference value 

is determined by the ratio between the grid voltage and maximum of reactive power as . The control 

strategy is shown in Figure 5. 

 

 

 

 

 

 

 

Fig. 5 Control strategy of STATCOM 

 

III. SIMULATION RESULTS 

 

The system under study is given in Figure 2. In this study, the simulations were conducted using MAT-

LAB/SIMULINK software. In this section the dynamic response of 1.5MW DFIG based WT is simulated for a 
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three phase symmetrical voltage dips, in which the grid voltage in three phases drops to 0.2pu (20% of its rated 

value) at t=0.9s and lasts for 300ms. Simulation parameters of the DFIG system are presented in Table I. 

In this paper, two distinct cases are investigated and compared. In the first case, symmetrical grid voltage dips 

occurs under the conventional vector control of DFIG, simulation results shown in Figure 6. The second case the 

proposed LVRT strategy is applied (Figure 7). 

TABLE I.  Simulation Parametres of Dfig System 

Parameters Values 

Rated power 

Power coefficient 

Rated voltage  

Rated frequency (F) 

Stator resistance (Rs)  

Rotor resistance (Rr)  

The stator leakage inductance (Lls)  

Rotor leakage inductance (Llr)  

Stator and rotor mutual inductance (Lm)  

Number of pole pairs (p)  

1.5MW 

0.9 

575V 

50 Hz 

0.00706 pu 

0.005 pu 

3.07 pu 

3.056 pu 

2.9 pu 

6 

 

Fig.6 Dynamic Response of DFIG Under Voltage Dips Without a LVRT Control Strategy  
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Figure 6 illustrates: (a) The grid voltage, (b) The DC-link voltage, (c) The rotor current, (d) The stator 

current, (e) The electromagnetic torque, (f) The generator speed, (g) The active power and (h) The 

reactive power. As can be seen from Figure 6, during the grid voltage dips and without any protective 

measures, stator and rotor currents can be increased to 3 times the rated values, which can produce a 

great harm to the RSC.  Moreover, the electromagnetic torque has amplitude of more than 2 times its 

nominal value and significant fluctuations, which will have an impact on drivetrain system and me-

chanical components of WT, as seen in Figure 6 f) the generator speed presents fluctuations. Active 

and reactive powers are not stables, which has a negative impact on the weak power grid. The DC bus 

voltage increased up to 2200V. Therefore, the GSC loses control and cannot be timely feed current to 

the grid. This will seriously jeopardize the security and stability of the DC link operation. 

 

Fig.7 Dynamic Response of DFIG Under Voltage Dips with the Proposed Control Strategy 

Figure 7 shows the simulation results of DFIG system using STATCOM and the Crowbar circuit to improve 

LVRT capability. Figure 7 (a)-(h) correspond to the same quantities of Figure 6 and under the same fault. As 

shown in Figure 7, after the grid voltage dips occurrence, the rotor current has a rapid rise, when the threshold is 

reached 2pu both the Crowbar circuit and the STATCOM are activated, so the rotor and stator current, electro-

magnetic torque oscillations and the DC-link voltage become smaller and take acceptable values. Total reactive 

power Q is negative and very stable, indicating that the STATCOM provides reactive power to the grid, in order 
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to assist in keeping the grid voltage stable. After the voltage recovery, the Crowbar circuit is deactivated and the 

STATCOM is still activated and proving reactive power until the transients after fault are cleared. 

 

IV. CONCLUSION 

 

This paper presents a LVRT strategy of DFIG based wind power generation system using STATCOM and Crow-

bar circuit. When symmetrical grid voltage fault occurs, the proposed strategy: (i) efficiently suppress the rotor 

over-current and DC-link overvoltage, which protects the DFIG converter. (ii) Makes the DFIG system provides 

reactive power to the grid during voltage dips, facilitating DFIG to support the stability of the grid voltage. (iii) 

Can reduce the oscillation of electromagnetic torque which is helpful for the operation of the DFIG system. (iv) 

Contributes to improving the quality of the output power.  
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ABSTRACT 

Globalization, Liberalization and the Internationalization of the services are difficult challenges facing service 

providers in India. Improvement in Service quality is very important to be in competition, it is the key factor in 

differentiating service products and building a competitive advantage in tourism.   The primary objective of the 

service producers and marketers is to develop and provide offerings that satisfy consumer needs and 

expectations. To achieve this objective, service providers need to understand how consumer choose and 

evaluate their service offerings 

Comprehensive study is required to study the customer behavior and the service quality provided by the players 

of travel and tourism service sector. This research is required to evaluate the perceived level and expected level 

of the consumer towards the services provided by travel agents in Punjab. The purpose of current research work 

is to address these concerns by focusing and building upon the concept of service value through empirical 

investigation.  

 

Keywords: Travel Agents, Punjab, SERVQUAL Analysis. 

 

I. INTRODUCTION 

 

Tourism is the world‟s largest industry both in terms of size and employment ($ 5.4 trillion and 8.6 % of global 

workforce). In last six years it has created 11 million jobs and has the potential to create another 37 million jobs 

by 2020 (estimated by NSSO, Ministry of Tourism). 

Table No. 1:  Important Facts About Tourism In India (2013) 

S.No: Subject: In Millions Annual Growth Rate (%) 

1. No. of Foreign Tourist Arrivals in India 6.29 8.9 

2. No. of Indian Nationals departure from India 14.21 9.4 

3. No. of Domestic Tourists Visits to all 

States/UTs 

850.86 13.8 

4. Share of India in International Tourist 

Arrivals 

0.64 % 

5. India‟s Rank in World Tourist Arrivals 38 
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Source: India Tourism Statistics at a Glance, 2013 

Travel agents are the engine of this tourism movement. The services offered by travel agencies include 

organizing, sightseeing tours, package tours, providing travel information, serving as middleman for 

accommodation and transportation booking, issuing air tickets and arranging car rental services. As per findings 

of Soriano, 1999, customers are demanding a quality product that is not always available. Such demand is now 

driving competitive strategies. India is one of the favorite tourist destinations around the world, according to 

world travel and tourism council (WTTC). The Travel and Tourism Competitiveness Report by World 

Economic Forum, has ranked India at the 6‟Th place in tourism and hospitability. 

 

II. LITERATURE SURVEY 

 

Mohamed  Abd  Alla  (2007), Service quality of travel agents: The view point of tourists in Egypt, The main 

findings of the research is there is a notable gap between customer expectations and perceptions corresponding 

to the service quality introduced by travel agents, indicating that the customers‟ expectations of the service 

quality were not met. He suggested five factors named responsiveness, reliability , empathy, resources and 

corporate image and tangibility.Parasuraman et al. (1985),  Identified ten components of SQ: reliability, 

responsiveness, competence, access, courtesy, communication, credibility, security, understanding, tangibles. In 

their 1988 work these components were collapsed into five dimensions: reliability, assurance, tangibles, 

empathy and responsiveness. Reliability, tangibles and responsiveness remained distinct, but the remaining 

seven components collapsed into two aggregate dimensions. Assurance and empathy. Ali  Faizen (2012), An 

assessment of the service quality using Gap analysis: A study conducted at Chitral, In this study the perceived 

quality of a given service is the outcome of an evaluation process during which customers compare their prior 

expectations of the service with that they have actually received. i.e. having perceived service against the 

expected service. Overall satisfaction will have huge impact on service quality dimensions of agents. Service 

organizations can achieve a strong reputation for quality service only when they consistently meet or exceed 

customer service expectations. Shahin Arash (2011), Estimation of customer dissatisfaction based on service 

quality gaps by correlation and regression analyses in a travel agency, this paper includes five major categories 

of service quality dimensions and is further subdivided in 15 dimensions and an additional question for 

measuring the overall dissatisfaction. The findings imply that maximum value gap is related to „appealing 

accommodation facilities‟, which is a part of the dimension of tangibles. The minimum value gaps are also 

related to „on time delivery‟ and „reputation of service. Regression analysis has proved and estimated liner 

correlation between the gaps of empathy and tangibles and the overall customer satisfaction. Audu Ahmed 

(2011), Determinants of customer behavioral intension in Nigerian retail banks, This study aims at investigating 

the influence of perceived service quality, perceived value, corporate image and switching cost on the consumer 

behavioral intension in the contest of banks. Service quality has a significant influence on consumer behavior. 

The corporate image plays a significant role in the formation of behavior intension. The customer perceived 

value associated with the behavior intension. Gulid Nak (2010), Tourist consumer behavior and destination 

positioning for Chainat Province, By this study it can be concluded that tourist consumer is mainly driven by 

behavioral intension, attitude towards destination, and destination equity. Concerning that tourism category, 

religious tourism and man-made attractions are the strongest categories of Chainat province. Tourism consumer 
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behavior = behavioral intension + attitude towards destinations + destination equity. Zehrer Anita (2009), 

Service design in tourism: Customer experience driven destination management, this paper reports the 

development of software for mobile phones, which enables customers to add and modify touch points on their 

customer journey. From the supply perspective, the constant and effective improvement of the service quality 

provides an opportunity in particular for small and medium sized structure tourism industry to compete with 

larger competitors. The adoption of „service orientation‟ by tourism business has thus become of increasing 

interest in recent years as a crucial factor in the enhancement of profit growth, customer satisfaction, customer 

loyalty and satisfaction. Kouthouris Charilaos (2005), Can service quality predict customer satisfaction and 

behavioral intensions in sport tourism industry? An application of the SERVQUAL model in outdoors settings, 

in this paper two sets of data were collected, the first one before customers participation in the programs in order 

to measure their quality expectations and second one after customers participation in the program, in order to 

measure their quality perceptions. The results of the study did not provide support for the applicability of 

SERVIQUAL in outdoor services. The five dimensions of the model predicts very low amount of variances in 

both the satisfaction and behavioral intensions variable. This result indicates the need for further research on the 

factors that determine customer satisfaction in outdoor settings. Shahin Arash (2000), SERVQUAL and Model of 

Service Quality Gaps: a Framework for Determining and Prioritizing Critical Factors in Delivering Quality 

Services, in this paper, service quality and its model of gaps were reviewed. SERVQUAL methodology as an 

analytical approach for evaluating the difference between customers expectations and perceptions of quality was 

also studied. Demographic factors like gender, age, income, occupation have a significant impact on overall 

service quality provided by service provider.  

 

III. RESEARCH QUESTION(S) 

 

This research addresses the following questions related to services provided by travel agents in Punjab: 

a) How to identify the impact of demography variables on the service quality measurements of RATER 

dimensions? 

b) How the service gap will be determined among the perception and expectation level of customers? 

 

IV. OBJECTIVES AND HYPOTHESIS OF RESEARCH 

 

a) To examine the impact of demographical factors of customers in the selected service industry like 

service provided by travel agents in Punjab. 

Hypothesis 1:  There is no significant evidence that differences in gender, age, income level and 

occupation will have a significant impact on overall service quality provided by travel agents. 

b) To determine service gap between perceptions and expectation level of the service quality 

provided by travel agents. 

Hypothesis 2:  There is no significant evidence that the perceptions ratings are lower than expectation 

ratings of the service quality provided by travel agents. 

How customer judge the five dimension of service quality in service provided by travel agents: 
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RATER dimensions (Service Quality) 

Reliability Responsiveness Assurance Empathy Tangibles 

All the promised 

tasks well 

performed, 

Convenient and 

flexible working 

hours, Right service 

at first time, 

Sincere interest to 

solve customer 

problem. 

Employees 

understand the 

specific needs of the 

customer, Prompt 

service, Employees 

behavior, 

Employees are 

willing to help, 

Employees are 

courteous with 

customers 

Competent 

employees, 

Employees have 

sufficient 

knowledge about 

the service, 

reputation. 

Understanding of 

special individual 

needs, Sufficient 

resources to offer 

good service, 

Employees follow 

up each customer 

individually, 

Personal attention 

by employees. 

Appealing office 

decor, Other 

material elements 

and documents, 

Employees look 

clear and tidy. 

 

V. RESEARCH METHODOLOGY 

 

There are number of other industry specific studies that have been conducted using SERVQUAL Model like car 

retailing (Carman, 1990), travel and tourism (Fick, 1991), health tourism (Jyothis, 2009), hospitality (Saleh, 

1991).No such study (To assess the customers‟ expectations and perceptions of service provided by travel 

agents in Punjab) using SERVQUAL – type questionnaire was conducted earlier in Punjab. 

To collect appropriate data, it employs a survey technique and Customized SERVQUAL (AGENT-QUAL) was 

used. Structured questionnaire will be designed and used to collect evidences. Population of people who had 

actually encountered the various services modes describe in the scenario was our sampling frame. Sampling unit 

was the consumer from different age groups, gender, location, income levels and educational backgrounds with 

total of 50 customers. Descriptive Research design with Area sampling as a sampling method was used. 

Factorial analysis of variance for SERVQUAL scores:  

According to Pardo and Ruiz (2002), factorial ANOVAs evaluate the individual and combined effect of two or 

more factors (categorical independent variables) on quantitative dependent variables. 

Table 1: Categorized Independent Variables of the ANOVA 

Gender (G) Male 

Female 

Age Group (AG) 18 to < 28 

28 to < 38 

38 or above 

Education Level (EL) Basic or Secondary  

Graduate 

Post Graduate 

Income Level (IL) Less than 20000 
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More than 20000 

Table 2: Factorial ANOVA for Mean SERVQUAL Scores (Inter-subject effect test) 

source sum of squares df quadratic mean F Sig. 

G 0.062 1 0.443 0.453 0.442 

AG 0.243 1 0.713 1.453 0.527 

EL 8.109 2 2.857 22.453 0.000 

IL 5.907 1 2.453 21.587 0.000 

G*AG 0.876 1 0.734 0.050 0.223 

G*EL 0.342 1 0.326 0.121 0.529 

G*IL 0.786 1 0.912 0.243 0.745 

AG*EL 0.444 2 0.523 0.152 0.508 

AG*IL 0.562 1 0.455 0.532 0.825 

EL*IL 0.062 1 0.443 0.213 0.867 

G*AG*EL 0.342 1 0.924 0.544 0.231 

AG*EL*IL 0.088 2 0.523 0.435 0.045 

G*AG*EL*IL 0.745 2 0.121 0.444 0.021 

Error 38.046 436 0.673 

Total 71.328 431 

Adjusted  Total 84.308 

R Squared 0.273 

 

From the analysis given in table no. 2, it can be inferred that education level and income level variables have a 

significant impact on overall service quality provided by travel agents. According to Bebko,2000, difference in 

the demographic profile of the customers can lead to variances in the expectations and perceptions regarding 

service quality. By this hypothesis , the attempt was made to extract root cause affecting the service quality of 

the service provided by travel agents in Punjab. 

 

Table 3: Inference on the Basic Features of all the Service Quality Components 

 Mean Median Mode SD Alpha Value 

 E O E O E O E O E O 

Reliability 4.53 4.05 4.12 4.43 5.00 4.44 0.65 0.71 0.8342 0.9364 

Responsiveness 4.43 3.54 4.23 3.66 5.00 4.00 0.67 0.74 0.8352 0.9567 

Assurance 4.12 4.13 5.14 4.43 5.00 4.54 0.63 0.73 0.8265 0.9821 

Empathy 4.54 4.13 4.26 4.21 5.00 4.34 0.68 0.78 0.8764 0.9056 

Tangibles 4.76 4.54 4.65 4.66 5.00 5.00 0.66 0.76 0.8921 0.9750 

 E : Expected Value  & O: Observed Value 

 

From the analysis given in table no. 3, there is significant evidence that the perceptions ratings are lower than 

expectation ratings of the service quality provided by travel agents. “Impact of service quality on customer 
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satisfaction”, Hassain.Javaed, 2012, reveled that tourism satisfaction is dependent on goodness of fit between 

expectations and perceptions of the same. 

 

IV. SOCIAL IMPLICATIONS 

 

The World Travel and Tourism Council (WTTC) predicts that tourism employment will grow to be a quarter of 

a billion jobs by 2016 i.e. 8.1% of the total employment. Given research increases competitive chances through 

better quality services for tourists, and pursuit towards excellence leading to respective implementation 

constitutes the value chain to both public and private organizations that maximize the value chain of the tourist 

experience. 
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ABSTRACT 

The present study examined the chemical resistance properties of bottom ash – metakaolin (BA-MK) 
geopolymer binder under various chemical environments. The chemical environment such as sulphate attack 

salt attack and acid attack for geopolymer mixes were taken. Sodium based alkaline activators were proposed 

for this work. Steam and ambient curing were chosen to study the chemical resistance properties. Acid 

resistance test was performed with HCl, sulphate resistance test was performed with MgSO4 and salt resistance 

was performed with NaCl solution. The percentage of mass change and compressive strength were determined 

after the immersion period. Based on the results, it was found that the mass retention and strength retention of 

BA-MK geopolymer mortar against chemical resistance was exceptional.   

 

Keywords: Alkaline Activators, Bottom Ash, Curing Mode, Metakaolin .  

 

I. INTRODUCTION 

 

Portland cement concrete has long been considered as an excellent material for its effectiveness in binding the 

aggregates. Nevertheless, it is energy intensive product which consumes huge amount of ingredients for its 

production. It releases one ton of CO2 into the atmosphere for manufacturing one ton of cement. It has great 

impact in the environment and causes global warming. Additionally, the long term performance under various 

durability issues is not convinced by conventional binder OPC. Under these circumstances, the use of 

pozzolanic materials like fly ash, silica fume, GGBS, metkaoline, rice husk ash takes the advantage to address 

the durability issues associated with OPC.  The pozzolana materials can replace the cement partly and reduces 

the problem associated with durability issues. The life of the concrete structures is not only paying attention on 

the strength aspect it equally gives weight age to the durability under different environment. Henceforth, in view 

of all the above mentioned points, several researches have undertaken to give an alternate binder material. In 

this way, geopolymer binder is emerged as an alternate superb material for cement.   

Geopolymer concrete compliances with performance base standard are comparable to that of most other high- 

strength concrete. Particular attention is paid to the role of free alkali and silicate in poorly- formulated systems 

and its deleterious effect on concrete performance with necessitates a more complete understanding of the 

chemistry of geopolymerisation for the technology to be successfully applied. Revathi.V et al (2014) carried out 

exhaustive study on BA-GP for its prospective applications. Logesh Kumar.M et al (2015) reported that 

weathering resistance of BA-MK should have the excellence performance. Vanchai Sata et al (2012) 

investigated the durability of lignite bottom ash geopolymer mortars in 3% sulfuric acid and 5% sodium sulfate 
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solutions. It was found that the fine bottom ash was more reactive and gave geopolymer mortars with higher 

compressive strengths than those of the coarser fly ashes. All bottom ash geopolymer mortars were less 

susceptible to the attack by sodium sulfate and sulfuric acid solutions than the traditional Portland cement 

mortars. Davidovits (1991) found that metakaoline based Geopolymer has very low mass loss when samples 

were immersed in 5% sulphuric acid solutions for 4 weeks. Bakharev, 2005, studied the resistance of 

geopolymer materials prepared from fly ash against 5% sulfuric acid up to 5 months exposure and concluded 

that geopolymer materials have better resistance than ordinary cement counterparts. Song et al (2005) conducted 

an accelerated test to assess the durability of geopolymer concrete in a 10% sulfuric acid solution for 56 days 

and reported its good durability. Wallah and his associate (2006) have shown that geopolymer composites 

possesses excellent durability properties in a study conducted to evaluate the long term properties of fly ash 

based geopolymers. Caijun and Stegemann (2000) found the formation of a protective layer around specimen 

which acted as a barrier for further corrosion.  

Besides, the presents work aims to carry out chemical resistance of bottom ash – metakaolin (BA-MK) 

geopolymer binder under various chemical environments.  

 

II. MATERIALS  

 

The materials used in the geopolymer mortar are bottom ash (BA), metakaolin (MK), sodium based alkaline 

activators and river sand. Bottom ash, a byproduct was collected from thermal power plant, Mettur, Salem.  The 

properties of bottom ash are given in Table 2.1. Metakaolin was used as another source material in this study. 

for. The properties of metakaolin are presented in Table 2.2 River sand was used as fine aggregate in the study. 

It was properly graded to give the minimum voids ratio and shall be free from deleterious materials like clay, silt 

content and chloride contamination. The property of river sand is presented in Table 2.3. 

Sodium hydroxide and sodium silicate was used as an activator. The sodium silicate solution (Na2=13.7%, 

SiO2=29.4% and water = 55.9% by mass) and sodium hydroxide (NaOH) in flakes 97% to 98% purity was 

purchased from local supplier in bulk. In preparation of NaOH solution, NaOH pellets were dissolved in water 

in volumetric flask for concentration of NaOH. Alkaline activator with the combination of NaOH and Na2SiO3 

was prepared just before the mixing with the source materials. The addition of sodium silicate is to enhance the 

process of geopolymerization.  

Table 2.1 Properties of Bottom Ash 

 

 

 

 

 

 

 

 

Table 2.2 Properties of Metakaolin 

Chemical Compositions Percentage by weight 

SiO2 51.5 

Al2O3 32.58 

SO3 5.19 

CaO 0.50 

MgO 0.21 

Na2O 1.35 
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Table 2.3 Properties of Fine Aggregate 

 

III. EXPERIMENTAL PROGRAM 

 

In this work, BA- MK blended geopolymer mix was selected for studying chemical resistance. The molarity of 

sodium hydroxide was selected as 8. The liquid to binder ratio was kept as 0.5. The ratio of Na
2
O to SiO2 in 

sodium silicate solution was considered as 2.0 in the present work. In the blended source material, equal 

proportions of bottom ash and metakaolin were chosen to study the chemical resistance of BA-MK blend 

geopolymer. 

Cubes of 70.6 x 70.6 x 70.6 mm size were casted to find the acid resistance, sulphate resistance, and salt 

resistance for the proposed combinations of geopolymer mortar. The acid test was performed with 3% HCl 

solution, sulphate resistance test was performed with 5% MgSO₄ solution and the salt resistance was performed 

with 5% NaCl solution. The casted specimens were kept immediately in steam curing chamber at 60°C and 

ambient for 24 hours. After 24 hours, the steam cured (SC) and ambient cured (AC) specimens were stored in 

room temperature up to 28 days prior to the exposure to the solutions. In case of specimens cured under room 

temperature continued to keep in the same condition up to 28 days. At the age of 28 days, the specimens were 

weighed and immersed completely in the solutions. After 28 days immersion, specimens were taken out, surface 

dried and weighed. The percentage loss in weight was calculated. Then the specimens were tested for 

compressive strength.  

 

 

 

IV. RESULTS AND DISCUSSIONS 

Chemical Compositions Percentage by weight 

SiO2 53.18 

Al2O3 42.72 

K2O 0.41 

CaO 0.28 

MgO 0.0 

Na2O 0.09 

LOI 0.34 

Fe2O3 0.97 

S.No Test for Fine Aggregate Relevant Code Result 

1 Specific Gravity IS:2386 -1963 (Part I) 2.65 

2 Bulk density IS:2386 -1963 (Part III) 1721.32 kg/m
3
 

3 Fineness Modulus IS:383-1970 3.42 
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4.1 Compressive Strength of BA-MK GP Mortar 

The compressive strength of BA-MK GP mix is given in Table 4.1. At the age of 3 days the BA-MK GP mix 

achieved 58.2 MPa under ambient temperature. At the age of 7 days ambient cured attained 61.7 MPa and  

68.15 MPa. Similarly, compressive strength of steam cured BA-MK GP mix reached 66.74 MPa at 3 days, 

68.15 MPa at 7 days and 82.24 MPa at 28 days (Fig 4.1 & 4.2). Compressive strength of steam cured BA-MK 

GP mix was higher than ambient cured specimens. 

Table 4.1 Compressive Strength of BA-MK GP Mortar  

Compressive Strength  N/mm
2 

(AC ) 

Compressive Strength  N/mm
2 

(SC) 

3 days 7 days 28 days 3 days 7 days 28 days 

58.2 61.7 78.24 66.74 68.15 82.24 

 

 

 

Fig 4.1 & 4.2 Compressive Strength of BA-MK GP    

4.2.1 Sulphate Resistance of BA-MK GP Mortar 

The mass change of specimens exposed to magnesium sulphate up to 1 month is presented in Table 4.2. The 

results showed that mass gain in the mix under ambient curing condition is less while comparing with mass loss 

of specimens in steam curing condition. BA-MK GP mortar mix had gained mass to 0.8% at AC and 3.7% at SC 

in one month sulphate exposure.  
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Table 4.3 shows the compressive strength of GP mortar mixes immersed in sulphate solution. It is clearly 

understood from the table 4.2 the compressive strength loss was remarkably less under AC and SC in one month 

exposure to sulphate solution. BA-MK GP mortar mix had compressive strength loss to 2.5% at AC and 3.2% at 

SC in one month sulphate exposure. 

Table 4.2 Mass of BA-MK GP Mortar Mixes Immersed in Sulphate Solution 

Mass,  gm
 

(Ambient Curing ) Change 

in Mass  

Mass,  gm
 

 (Steam  Curing) Change in 

Mass Before 

Immersion 

After 1 month 

Immersion 

Before 

Immersion 

After 1 month 

Immersion 

743 749 0.8% 749 777 3.7% 

Table 4.3 Compressive Strength of BA-MK GP Mortar Mixes Immersed in Sulphate Solution 

Ambient Cured Compressive 

Strength  (MPa) 
Change in 

Compressive 

Strength 

Steam  Cured Compressive 

Strength   (MPa) 
Change in 

Compressive 

Strength Before 

Immersion 

After 1 month 

Immersion 

Before 

Immersion 

After 1 month 

Immersion 

78.24 76.25 2.5% 82.24 79.58 3.2% 

 

4.2.2 Salt Resistance of BA-MK GP Mortar 

The mass change of specimens showing to sodium chloride up to 1 month is presented in Table 4.3. The results 

showed that mass gain in the mix under ambient curing condition is less while comparing with mass loss of 

specimens in steam curing condition. BA-MK GP mortar mix had gained mass to 3.5% at AC and 3.7% at SC in 

one month chloride spotlight. 

Table 4.3 shows the compressive strength of GP mortar mixes immersed in sodium chloride solution. It is 

clearly understood from fig 4.4 & 4.5 the compressive strength loss was remarkably less under AC and SC in 

one month exposure to chloride solution. BA-MK GP mortar mix had compressive strength loss to 3.5% at AC 

and 3.7% at SC in one month chloride exposure. 

Table 4.4 Mass of BA-MK GP Mortar Mixes Immersed in Salt Solution 

Mass,  gm
 

(Ambient Curing ) Change 

in Mass  

Mass,  gm
 

 (Steam  Curing) Change in 

Mass Before 

Immersion 

After 1 month 

Immersion 

Before 

Immersion 

After 1 month 

Immersion 

749 775 3.5% 767 795 3.7% 

Table 4.5 Compressive Strength of BA-MK GP Mortar Mixes Immersed in Salt Solution 

Ambient Cured Compressive 

Strength  (MPa) 
Change in 

Compressive 

Strength 

Steam  Cured Compressive 

Strength   (MPa) 
Change in 

Compressive 

Strength Before 

Immersion 

After 1 month 

Immersion 

Before 

Immersion 

After 1 month 

Immersion 

78.24 77.10 1.5% 82.24 79.88 2.9% 
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4.2.3 Acid Resistance of BA-MK GP Mortar 

The mass change of specimens exposed to hydrochloric acid up to 1 month is presented in Table 4.6. The results 

showed that mass gain in the mix under ambient curing condition is less while comparing with mass loss of 

specimens in steam curing condition. BA-MK GP mortar mix had gained mass to 3.6% at AC and 0.4% at SC in 

one month hydrochloric acid contact.  

Table 4.7 shows the compressive strength of GP mortar mixes immersed in acid solution. It is clearly 

understood from table 4.7 the compressive strength loss was remarkably less under AC and SC in one month 

exposure to hydrochloric acid solution. BA-MK GP mortar mix had compressive strength loss to 2.1% at AC 

and 2.9% at SC in one month hydrochloric acid disclosure. 

Table 4.6 Mass of BA-MK GP Mortar Mixes Immersed in Acid Solution 

Mass,  gm
 

(Ambient Curing ) Change 

in Mass  

Mass,  gm
 

 (Steam  Curing) Change in 

Mass Before 

Immersion 

After 1 month 

Immersion 

Before 

Immersion 

After 1 month 

Immersion 

751 778 3.6% 765 768 0.4% 

Table 4.7 Compressive Strength of BA-MK GP Mortar Mixes Immersed in Acid Solution 

Ambient Cured Compressive 

Strength  (MPa) 
Change in 

Compressive 

Strength 

Steam  Cured Compressive 

Strength   (MPa) 
Change in 

Compressive 

Strength Before 

Immersion 

After 1 month 

Immersion 

Before 

Immersion 

After 1 month 

Immersion 

78.24 76.57 2.1% 82.24 79.87 2.9% 

 

V. CONCLUSION 

 

The test results revealed the following conclusions. Bottom ash –metakaolin blend yielded very high strength at 

early ages and at later ages at AC and SC. 

1. Sulphate resistance, of BA-MK GP maintained 97.5% and 96.8% strength in one month exposure of acid 

solution for AC and SC. 

2. In salt resistance, BA-MK GP had maintained 98.5% and 97.1% strength in one month exposure of acid 

solution for AC and SC. 

3. Acid resistance revealed that 97.9% and 97.1% strength in one month exposure of acid solution for AC and 

SC. 
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