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Review Article 

lekdfyr fodkl gsrq i;kZoj.k mUu;u 

jkts”k dqekj  

Hkwxksy foHkkx] cnzh fo”kky egkfo|ky;] Q:Z[kkckn ¼m-iz-½ 

Abstract  

i;kZoj.k esa os tSfod o vtSfod rRo lfEefyr gS]ftuls euq"; dk lh/kk lEcU/k 

gksrk gSA i'kq] i{kh ouLifr] Hkwfe ty] lkSj mtkZ ok;q o [kfut i;kZoj.k ds 

tSfod o vtSfod rRo gSA ;s rRo fofHkUu fØ;k dykiksa ds }kjk ,d nwljs ls 

lEcaf/kr gksdj i;kZoj.k dks larqfyr djrs gSA bu tSfod o vtSfod rRoks esa 

euq"; ds fØ;k dykiksa ds }kjk gkfudkjd ifjorZu gksrs gS ftlls i;kZoj.k 

iznw"k.k dh leL;k mRriUu gksrh gSA rhoz fodkl djus dh izo`fRr] vko’;drkvksa 

dh iwfrZ csjkstxkjh lqj{kk vkfn us m|ksxksa dh LFkkiuk okguksa dk vR;f/kd iz;ksx 

[kuu dk;Z ukfHkdh; “kL=ksa dk fodkl o ou fouk”k vkfn dks izksRlkfgr fd;k 

gSA ftlds dkj.k i;kZoj.k iznwf"kr gqvk gSA   

Copyright©2018 jkts”k dqekj This is an open access article for the issue release and distributed under the NRJP Journals 

License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly 
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ifjp; 

i;kZoj.k vkSj fodkl ds fcuk euq"; 

viuk thou LoLFk vkSj ljy ugha 

cuk ldrk gSA ftlds dkj.k 

i;kZoj.k iznwf"kr gqvk gS i;kZoj.k 

vkSj fodkl nksuksa ,d nwljs ls i`Fkd 

gksrs gq, Hkh lEcaf/kr gSA ;fn fodkl 

ij /;ku u nsdj dsoy i;kZoj.k ij 

gh /;ku fn;k tk; rks c<+rh 

tula[;k] dks [kk|ku vkokl 

jkstxkj fpfdRlk lqfo/kk;sa 

lkeqnkf;d lqfo/kk;sa miyC/k djkuk 

vlaHko gksxkA vkSj ;fn i;kZoj.k ij 

/;ku u nsdj dsoy fodkl ij /;ku 

tk;s rks i;kZoj.k iznwf"kr gksxkA 

ekuo us fodkl ij /;ku nsdj 

i;kZoj.k dks iznwf"kr fd;k gS tks 

vkt fo”o ds fy, pqukSrh cu x;k 

gSA m|ksx o ;krk;kr ds lk/kuksa dk 

fodkl djds LFkkuksa ds e/; nwjh dks 

de fd;k gS ogha nwljh vkSj bu 

lk/kukas ls fudyus okyk /kq¡vk] 

dkcZu&MkbZ&vkDlkbM] dkcZu&eksuks

vksDlkbM] lYQj&MkbZ vkWDlkbM] 

ukbZVªkstu] vkDlkbM xSl ok;q dks 

iznwf”kr djrh gS vkSj /kjkry ds 

rkieku esa o`f} djrh gS rkieku esa 

o`f} ds dkj.k fo”o esa Xykscy okfeZax 

dh leL;k mRiUu gqbZ gSA Xykscy 

okfeZax ds dkj.k Xysf”k;j dk 

fi?kyuk ufn;ksa esa ck<+] leqnz ds 

ty Lrj esa o`f} Qlyksa dh xq.koRrk 
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esa deh e:LFkyhdj.k vkstksu ijr 

dk {kj.k vkfn izHkko ijyf{kr gks 

jgk gSA vR;f/kd rduhfd fodkl 

foKku dh izxfr o ekuo ds thou 

dks lqfo/kk laiUu cukus dh ykylk 

us Ýht] dqyj] ,+lh+ ds iz;ksx esa o`f} 

gqbZ ftlls Dyksjks¶yksjks dkcZu uked 

tgjhyh xSl mRlftZr gksrh gS tks 

ok;q eaMy dh vkstksu ijr dks {kfr 

ig¡qpkrh gSA vkstksu ijr ds {kj.k ls 

lw;Z ls vkus okyh ijkcSaxuh fdj.kas 

/kjkry ij ig¡qp dj vusd jksx tSls 

Ropk jksx dsalj eksfr;kfcan vkfn esa 

o`f} djrh gSA ekuo us fodkl rks 

fd;k ijUrq i;kZoj.k ij dksbZ /;ku 

u nsdj vusd i;kZo.khZ; leL;kvksa 

dks tUe fn;k gS tks ekuo ds fy, 

gkfudkjd gSA 

tula[;k }kjk ufn;ksa >hyksa rkykcksa 

o leqnz ds lehi vkokl o m|ksx 

cukus ls ?kjksa o m|ksx ls fudyus 

okyk vif”k"V inkFkZ bu ty L=ksrksa 

esa izokfgr dj fn;k tkrk gS] ftlls 

ty iznwf"kr gks tkrk gSA ty 

iznw"k.k ds izHkko ls tyh; tho&tarq 

o eNfy;ksa dh eR;q gks tkrh gS vkSj 

ty ihus ;ksX; Hkh ugha jgrk nwf"kr 

ty dk is;ty ds :i esa iz;ksx 

djus ls Vk;Qk;M] ihfy;k] dkWyjk] 

Mk;fj;k vkfn jksx gks tkrs gSaA 

ufn;ksa ij ck¡/k cukdj fctyh 

mRrikfnr djuk o ufn;kas ls ugjsa 

fudky dj flapkbZ djuk vkfn 

dk;ksZa ls izkÑfrd lkSan;Z ij cqjk 

izHkko iM+k gSA  

ydM+h ij vk/kkfjr ekfpl m|ksx] 

QuhZpj m|ksx] f[kykSuk m|ksx o 

;krk;kr ds lk/kuksa esa ydM+h dk 

iz;ksx vkfn ls fujUrj o`{kksa dh 

dVkbZ gks jgh gSA ogha nwljh vkSj 

o`{kksa dh deh ls vfu;af=r ck<+ 

feV~Vh vijnu Xykscy okfeZax ty 

o ok;q iznw"k.k tSlh leL;kvksa esa 

o`fn ls i;kZoj.k iznwf"kr gks jgk gSA 

ogha nwljh vkSj o`{kks ads dkj.k 

[kk|ku dh iwwfrZ ds fy, ouksa dks 

lkQ djds d`f"k dh tk jgh gSA o`{kksa 

ds vkHkko esa lkSj mtkZ dks laxzfgr 

djus dh leL;k mRriUu gq;h gSA 

lkSj mtkZ dk okf"kZd lap; 

Hkwe/;js[kh; ou {ks= 14000 dSyksjh 

izfr oxZlsaVhehVj o dksa/kkjh ou 

11000 dSyksjh izfr oxZ lsaVhehVj 

djrs gSaA Qlyksa ds vf/kd mRiknu 

ds fy, [ksrksa esa jklk;fud moZjdksa 

ds iz;ksx ls e`nk iznw"k.k esa o`f} gks 

jgh vkSj bl izdkj ds vuktksa ds 

iz;ksx ls euq"; ds LokF; ij cqjk 

izHkko iM+rk gSA  

euq"; dh c<+rh vko”;drkvksa vkSj 

rhoz fodkl dh ykylk us i;kZoj.k 

dks bruk iznwf"kr dj fn;k gS fd 

;g euq"; ds fy, gh gkfudkjd gks 

jgk gSA ekuo thou ds LokF; ,oa 

mPp thou Lrj ds fy, i;kZoj.k 

vkSj fodkl nksuksa gh vU;Ur 

vko”;d gSA buesa ls fdlh dk Hkh 

vkHkko gksus ls O;fDr dk lokZaxh.k 

fodkl ugha gks ldrk gSA blfy, 

fodkl ds lkFk i;kZoj.k dks LoPN 
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,oa lajf{kr djuk vU;Ur vo”;d 

gSA m|ksxksa dks LFkkfir djus ds 

le; ls gh vif”k"V inkFkksZ+a ds fy, 

lhost IykaV LFkkfir djus pkfg, 

vkSj fpeuh dh Å¡pkbZ vf/kd gksuh 

pkfg,A ÅtkZ ds vU; L=ksr 

tSls&lkSj ÅtkZ iou ÅtkZ vkfn dk 

iz;ksx djuk pkfg,A iksyhfFku ds 

iz;ksx ij jksd yxkbZ tk;] blds 

LFkku ij iksyh cSx dk iz;ksx djuk 

pkfg,A ftrus o`{k dkVs tk,¡ mruh 

gh la[;k esa ikS/ks yxk;s tk;saA 

ljdkj dks lM+d ds fdukjs] ugjksa o 

ufn;ksa ds fdukjs o`{k yxokus 

pkfg,A blds lkFk izR;sd O;fDr dks 

o`{kkjksi.k djuk pkfg,A ftlls 

iznw"k.k dks de fd;k tk ldsA  
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Review Article 

Global Environment and Sustainable Development 
Veedisha Nagaich  

(Faculty of Management & Education) Utkarsh Business School, Bareilly (Uttar Pradesh). 

Abstract  

The environmental issue has assumed the status of global problem, mobilizing society organizations 

and governments from the last two decades of the twentieth century. Exposures to environmental 

pollution remain a major source of health risk throughout the world, though risks are generally 

higher in developing countries, where poverty, lack of investment in modern technology and weak 

environmental legislation combine to cause high pollution. Much of the discussion of global 

environment change has ignored the potential of human agency, which is essential to sustainable 

development. Environmental policy has been slow to recognize that until a new sense of urgency is 

injected into the policy agenda to developed world is unlikely to pay serious attention to renewable 

sources of energy. Human behaviors affect global environmental change in a variety of ways. This 

paper discusses the potential for such integrated systems in the stationary and portable power market 

in response to the critical need for a cleaner energy technology. Anticipated patterns of future energy 

use and consequent environmental impacts (acid precipitation, ozone depletion and the greenhouse 

effect or global warming) are comprehensively discussed in this paper. Throughout the theme several 

issues relating to renewable energies, environment and sustainable development are examined from 

both current and future perspectives. 

 

Keywords:-Pollution, Environment, Global, Development 
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INTRODUCTION 

As a broad descriptor of prosperity goals 

related to an integrated approach between 

the economy, ecology and community 

improving each domain without 

diminishing the other. 

As improvements in environmental 

performance of social and economic 

systems (resources consumed and waste 

produced) sustainable development is 

living on nature’s income rather than its 

capital. 

Infact we are consuming earth’s resources 

beyond its sustainable capacities of 

renewal, thus we have run down that 

capacity over time. 

Solution For Global and Sustainable 

Development  Leave the world better than 

you found it, take no more than you need 

try not to harm life or environment make 

amends if you do. 

Factors Affecting Global and 

Sustainable Development 

Social- Governance & Decision making, 

Education, Religion, Health, Culture 

Worship, Family & Informal Associations, 

Politics, creating opportunities and 

capacity for citizens to participate in the 

shaping of the future and creating  

educational , health human sources, 

spiritual, artistic and other system .to 

support growth and renewal. 

Natural - Firms, Watersheds Air, Minerals 

and others Project, preserve, Restore the 

adaptive capacity of Bioregional Systems,  

, Water Supply, Waste System, 

Transportation Grid, Information 
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Highways, Building Codes, Zoning 

Systems, Design Built Environment that 

reduces consumption of Natural 

Resources. 

Economic- Firms, Currencies, economies, 

Labor Markets, Technology, Support ways 

of creating wealth without harming natural 

system or human beings. 

The use of Renewable and Non Renewable 

Resources in a manner that satisfies our 

current needs but does not compromise the 

future availability of resources. It meets 

the needs of present without sacrificing the 

ability of future generations to meet their 

own needs.. 

It is saddled with triple bottom-line. It has 

to meet Environmental, Economic and 

Social Goals simultaneously. 

Neighborhood Sustainability Dovetails:- 

Water—Drilled Wells, Dug wells, and 

catchments for rain water harvesting. 

Waste Management – Proper recycling, 

used of land fill to power sewage 

management & treatment plant, 

composing. 

Green Space- Community green space 

sports, spaces for pedestrians cycling and 

bike friendly and safe for children. 

Community Space Food- Food Farmer’s 

Market Backyard Gardens, Buying Locally 

or Sustainability Grown produce, Home 

Sustainability as home designs(green 

roofs, solar panels in yard or on roof 

facing north and south to catch south east 

breezes trees on east and west sides of 

house), Building materials (salvaged 

wood, local materials, sustainable 

insulation, recycled fiber glass insulation) 

an interior products(energy star appliances, 

repurposed hardwood floors and cabinetry, 

low flow faucets and toilets, compact 

fluorescent light bulbs,ecofriendly paints, 

counter tops made of recycled materials, 

glass aluminum paper recycled carpet 

made of natural fibers. 

Effect Of Global Environment On 

Human Health:-With the change of 

global environment the human health is 

adversely getting affected  like 

malnutrition, diarrhea, water related health 

risks also arise from chemical 

contamination such as arsenic as a cause of 

skin pigmentation, hyperkeratosis, 

cardiovascular disease, neuropathy and 

cancer. 

Climate Change and Health:-Risks to 

health will arise by direct and indirect 

pathways and will reflect changes in both 

average climate conditions and in climate 

variability. The risks are as follows- 

 Population is affected by the natural 

change. 

 Effect on heat waves and extreme 

events (cyclones, floods, storms, 

wildfires) 

 Effect on Ecology. 

 Effects on food yields. 

 Effect on fresh water supplies. 

Effect of Global Warming On 

Environment 

 Floods and droughts will arise. 

 Green House Effect- The major cause 

is the nature of earth's surface to 

absorb the incoming heat. Once, the 

heat comes in, it doesn't get released 

back at the same level and remains 

trapped. This causes green house 

effect. 

 Water Crisis-Problems of water 

availability are likely to be more 

serious. In future, warmer world will 

face water crisis in some parts while in 

other regions it will be wetter than it is 

now. 

Effect of Environment on Businesses 

Extraction of minerals beyond it's capacity 

for renewal. The waste is not been 

recycled properly to enhance the fertility 
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of the earth. Earth is slowly degraded and 

is just at the brink of being barren due to 

the irrational extraction of minerals. The 

Business houses are making the society 

more materialistic creating undue pressure 

on the earth's limited resources. 

What is Development  
Development is gradual growth of the 

situation, circumstances, conditions aimed 

at the betterment of the society for which 

the process is put into churning 

.Development involves a progressive 

transformation of economy and society. 

What is Sustainable? 

Sustainable is defined as a requirement of 

our generation to manage the resource 

base such that the average quality of life 

that we ensure ourselves can potentially be 

shared by all future generations. 

What is Sustainable Development? 

Sustainable Development is the economic 

development that is conducted without 

depletion of natural resources or as a 

process of meeting human development 

goals while sustaining the ability of natural 

systems to continue to provide the natural 

resources. 

It is seen that in order to fulfill his desires 

man exploits the environmental factors to 

a greater extent, by which the natural 

capacity of environment decays. The 

impact of man's various activities that are 

detrimental to the environment are as rapid 

urbanization, increase in population 

density, massive industrial growth, 

inadequate food and depletion of 

resources. 

With the increasing demand of time 

human beings deliberately exploit the 

natural environment to improve their 

quality of life. Unknowingly, different 

environmental activities such as 

construction of roads dams, airports, 

buildings, irrigation projects, power plants 

and industries have negative repercussion 

on the environment in which man lives. 

Sustainable Development is implied to 

regulate the demands of man in such a 

manner that the ability of the same 

environment to sustain his development 

will remain un-repaired. 

Disaster Risk Reduction in Sustainable 

Development 

Disaster is something resulting from 

natural hazard such as floods, drought, 

earthquakes, cyclones, forest fires etc. 

Disaster damage infrastructure, lifelines 

and critical facilities in human, financial 

and environmental losses and decrease the 

economic potential of society by 

exacerbating poverty, disrupting small 

business and industry activities. Disasters 

also reduce human capital as a result of 

death, injuries and long term trauma 

suffered by affected individuals. 

Under the circumstances we now face, 

achieving sustainable development is of 

vital importance to every country. The 

various impediments such as political or 

social conflicts, financial crisis, diseases 

(e.g., HIV/AIDS), environmental 

degradation and natural disasters hinder 

efforts to create a/ sustainable world. 

Disaster risk management is therefore 

essential for the realization of sustainable 

development. 

Causes of Disasters 

Natural Disasters-Rain and wind storms, 

flood. Earthquakes, volcanic eruptions. 

Man Made Disasters-Acts of war and 

terrorism, fires, water (broken pipes, 

leaking roofs, blocked drains, fire 

extinguishing), explosions, building 

deficiencies (structure, design, 

environment, maintenance). 

Natural Disasters cannot be prevented, 

but measures can be taken to eliminate or 

reduce the possibility of trouble. 

Regardless of the many forms a disaster 

may take the actual damage to collection is 

usually caused by fire or water. 
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Prevention Carry out a building 

inspection and alter factors which 

constitute a potential hazard. Install 

automatic fire detection and extinguishing 

systems, and water-sensing alarms. 
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Abstract  

Thermal pollution defined as the addition of excess of undesirable heat to water thereby making it 

harmful to man, animal or aquatic life. Thermal pollution may also cause neither significant 

departures from nor activities of aquatic communities. Thermal pollution has been used to indicate 

the detrimental effects of heated effluents discharged by various power plants. It denotes the 

impairment of quality and deterioration of aquatic and terrestrial environments. The heated water 

discharged from industrial plants like  thermal, atomic, nuclear, coal fired plants,  factories in rivers 

,lakes, streams and ponds etc., have reduced  concentration of dissolved oxygen which produces 

distinct changes in aquatic biota ,bacteria ,protozoa, micro-organisms organic matter production and 

has over all deleterious effects on the ecosystem. 
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INTRODUCTION 

Objectives 

Thermal pollution is defined as the 

addition of excess of undesirable heat to 

water thereby making it harmful to man, 

animal or aquatic life. Thermal pollution 

may also cause neither significant 

departures from nor activities of aquatic 

communities. 

Sources of Thermal Pollution: 

The following sources contribute to 

thermal pollution. 

1. Nuclear power plants 

2. Coal fired plants 

3. Industrial effluents 

4. Domestic sewage 

5. Hydro-electric power 

6. Nuclear power plants Nuclear power 

plants including drainage from 

hospitals, research institutions, nuclear 

experiments and explosions, discharge 

a lot of heat that is not utilized along 

with traces of toxic radio nuclides into 

nearby water streams. Emissions from 

nuclear reactors and processing 

installations are also responsible for 

increasing the temperatures of water 

bodies. The major contributor of heat 

in the aquatic environment. Heated 

effluents from power plants are 

discharged at 10 C higher than the 

receiving waters that affect the aquatic 

flora and fauna. 

7. Coal-fired power plants Coal fired 

power plants constitute a major source 

of thermal pollution. The condenser 

coils in such plants are cooled with 

water from nearby lakes or rivers. The 

resulting heated water is discharged 
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into streams thereby raising the water 

temperature by 15C.  Heated effluent 

decreases the dissolved content of 

water resulting in death of fish and 

other aquatic organisms. The sudden 

fluctuation of temperature also leads to 

"thermal shock" killing aquatic life 

that has become acclimatized to living 

in a steady temperature. 

8. Industrial effluents Industries like 

textile, paper, pulp and sugar 

manufacturing release huge amounts of 

cooling water along with effluents into 

nearby natural water bodies. The 

waters polluted by sudden and heavy 

organic loads result in severe drop in 

levels of dissolved oxygen leading to 

death of several aquatic organisms. 

9. Domestic Sewage Domestic sewage is 

discharged into rivers, lakes, canals or 

streams with minimal treatment or 

without any treatment. These wastes 

have a higher organic temperature and 

organic load. This leads to decrease in 

dissolved oxygen content in the 

receiving waters resulting in the set-up 

of anaerobic conditions causing release 

of foul and offensive gases in water. 

Eventually, this leads to development 

of anoxic conditions resulting in rapid 

death of aquatic organisms. 

10. Hydro-electric power Generation of 

hydroelectric power sometimes leads 

to negative thermal loading in water 

systems. Apart from electric power 

industries, various factories with 

cooling requirement contribute to 

thermal loading. 

Thermal pollution in streams by human 

activities Industries and power plants  use 

water to cool machinery and discharge the 

warm water into a stream 

1. Stream temperature rises when trees 

and tall vegetation providing shade are 

cut. 

2. Soil erosion caused due to construction 

also leads to thermal pollution 

3. Removal of stream side vegetation 

4. Poor farming Practices also lead to 

thermal pollution 

Effects of Thermal pollution 

1. Reduction in dissolved oxygen 

Concentration of Dissolved Oxygen 

(DO) decreases with increase in 

temperature. 

2. Increase in toxicity The rising 

temperature increases the toxicity of 

the poison present in water. A 10C 

increase in temperature of water 

doubles the toxicity effect of potassium 

cyanide, while 80C rise in temperature 

triples the toxic effects of o-xylene 

causing massive mortality to fish. 

3. Interference in biological activity 

Temperature is considered to be of 

vital significance to physiology, 

metabolism and biochemical processes 

that control respiratory rates, digestion, 

excretion, and overall development of 

aquatic organisms. Temperature 

changes cause total disruption to the 

entire ecosystem. 

4. Interference in reproduction In fishes, 

several activities like nest building, 

spawning     , hatching, migration and 

reproduction depend on optimum 

temperature. 

5. Direct mortality Thermal pollution is 

directly responsible for mortality of 

aquatic organisms. Increase in 

temperature of water leads to 

exhaustion of microorganisms thereby 

shortening the life span of fish. Above 

a certain temperature, fish die due to 
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failure of respiratory system and 

nervous system failure. 

6. Food storage for fish abrupt changes in 

temperature alter the seasonal variation 

in the type and abundance of lower 

organisms leading to shortage of right 

food for fish at the right time. 

7. Change in metabolic rate Fishes show 

a marked rise in basal rate of 

metabolism with temperature to the 

lethal point. The respiratory rate, 

oxygen demand, food uptake and 

swimming speed in fishes increase. 

8. Increased vulnerability to disease 

Activities of several pathogenic micro-

organisms are accelerated by higher 

temperature. Hot water causes bacterial 

disease in salmon fish. 

9. Invasion of destructive organisms in 

cold water: Thermal pollutants may 

permit the invasion of organisms that 

are tolerant to warm water and highly 

destructive. 

10. Undesirable change in algae 

population: The life in an aquatic 

ecosystem is greatly influenced by the 

growth of algae. Excess nutrient from 

the wash-out water from farmlands, 

combined with thermal pollution cause 

an excessive algal growth with 

consequent acceleration of entropic 

and other undesirable changes. 

11. Growth of blue-green algae: In 

unpolluted stream diatoms grow best at 

16 to 20C, green algae, at 30 to 35C 

and blue-green algae, at 35 to 40C. It is 

evident that thermal discharges to a 

water course may favors the growth of 

blue-green algae over algae, resulting 

in a damage to ecosystem.  

12. Biochemical Oxygen Demand (BOD): 

When the temperature of the stream 

containing biodegradable matter rises, 

the intensified action of aquatic 

organisms causes the BOD to be 

accomplished at a lower temperature. 

 Control measures for thermal pollution 

 the following methods can be adapted to 

control high temperature caused by 

thermal discharges: 

1. Cooling towers Use of water from 

water systems for cooling systems for 

cooling purposes, with subsequent 

return to the water way after passage 

through a condenser, is called cooling 

process. Cooling towers transfer heat 

from hot water to the atmosphere by 

evaporation. 

Cooling towers are of two Types 

Wet cooling tower: Hot water coming 

out from the condenser (reactor) is 

allowed to spray over baffles. Cool air, 

with high velocity, is passed from 

sides, which takes away 

the heat and cools the water. 

Dry cooling tower: Here, hot water is 

allowed to flow in long spiral pipes. 

Cool air with the help of a fan is 

passed over these hot pipes, which 

cools down hot water. This cool water 

can be recycled. 

2. Artificial lakes artificial lakes are man-

made bodies of water, which offer 

possible alternative to once-through 

cooling.  

The heated effluents can be discharged 

into the lake at one end and the water 

for cooling purposes may be 

withdrawn from the other end. The 

heat is eventually dissipated through 

evaporation. So, these lakes would 

have to be rejuvenated continuously.  
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Conclusion  

The problems associated with thermal 

pollution can be alleviated by the 

following methods: 

1. Prevention of thermal pollution in 

natural streams can be done through 

plant sitting,    

1. Coupled with effective use of regulated 

river systems.  

2. Channeling of thermal effluents. 

3. Using adequate cooling tower or 

ponds.  

4. Efficient designing of out-falls to 

prevent thermal block from occurring.  

5. Avoiding interference of hot water 

mass with fish migration.  

6. Temperature prediction models can be 

used to develop the safe engineered 

designs. 

7. By improving the efficiencies of 

electric power generating plants.  
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Abstract  

orZeku le; esa i;kZoj.k lEcU/kh eqn~ns yksxksa esa bls ysdj dksbZ tkx:drk ugha gSA 

i;kZoj.k dk lh/kk lEcU/k izd`fr ls gSA vius ifjos”k esa ge rjg&rjg ds tho&tUrq] 

isM+&ikS/ks rFkk vU; ltho&futhZo oLrq,¡ ikrs gSA ;s lc feydj i;kZoj.k dh jpuk 

djrs gSA ekuo ds ifjos”k esa ik, tkus okys tho&tUrq ikni] ok;q] ty rFkk Hkwfe ds 

i;kZoj.k dh lajpuk djrs gSA f”k{kk ds ek/;e ls i;kZoj.k dk Kku f”k{kk ekuo thou 

ds cgqeq[kh fodkl dk ,d izcy lk/ku gSA bldk eq[; mn~ns”; “kfDr ds vUnj 

“kkjhfjd] ekufld] lkekftd] lkaLd`frd rFkk vk/;kfRed o`f) ,oa ifjiDork ykuk gSA 

izkd`frd okrkoj.k ds ckjs esa KkuktZu dh ijEijk Hkkjrh; laLd`fr esa vkjEHk ls gh jgh 

gSA izkd`frd okrkoj.k ds ckjs esa KkuktZu dh ijEijk Hkkjrh; laLd`fr esa vkjEHk ls gh 

jgh gSA ijUrq vkt ds HkkSfrdrkoknh ;qx esa ifjfLFkfr;k¡ fHkUu gksrh tk jgh gSA ,d 

vksj tgk¡ foKku ,oa rduhdh ds fofHkUu {ks=ksa esa u,&u, vfo’dkj gks jgs gSA vkus 

okyh ih<+h dks i;kZoj.k esa gks jgs ifjorZuksa dk Kku f”k{kk ds vUrZlEcU/kksa dk Kku 

gkfly djds dksbZ Hkh O;fDr bl fn”kk esa vusd egRoiw.kZ dk;Z dj ldrk gSA 

Copyright©2018 MkW- ehuk{kh “kekZ MkW- dkS”kysUnz nhf{kr This is an open access article for the issue release and distributed under the NRJP 
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ifjp; 

i;kZoj.k iznw’k.k dk vFkZ gksrk gS 

i;kZoj.k dk fouk”k vFkkZr ,sls ek/;e 

ftuds dkj.k gekjk i;kZoj.k nwf’kr 

gksrk gSA blds izHkko ls euq’; vkSj 

izkd`frd nqfu;k dks uk Hkqxruk iM+s 

mlls igys gesa blds fo’k; esa xgu 

fo”ys’k.k djuk iM+sxk D;ksafd ge ,d 

,sls lqUnj x`g i`Foh eas jgrs gS tks ,d 

ek= ,slk x`g gS tgk¡ i;kZoj.k vkSj 

thou gSA ;g ,d furkUr lR; gS fd 

vxj ge i`Foh dks cpkuk pkgrs gS rks 

gesa fofo/k iz;kl djus iM+saxs ftlls ge 

nwf’kr okrkoj.k ls viuh i`Foh dks cpk 

ldsA i;kZoj.k vkSj ekuo] ,d&nwljs ls 

tqM+s gq, gSaA tgk¡ ekuo gS] ogk¡ Ik;kZoj.k 

dh Hkh vko”;drk vfuok;Z gSA vf/kd 

tula[;k }kjk izkd`frd Ik;kZoj.k dk 

nksgu gksrk gS] ftlds ifj.kkeLo:Ik 

Ik;kZoj.k iznw’k.k dk tUe gksrk gSA 

iznw’k.k ,d Hk;adj Ik;kZoj.kh; leL;k 

gSA vkt Ik”kq&i{kh] isM+&ikS/ks balku vkSj 

tkuoj] lc blds paxqy esa Qal pqds 

gSaA o`{kksa dh dVkbZ fnu izfrfnu c<+rh 

tk jgh gS ftlls iznw’k.k dks c<+kok fey 

jgk gSA vkt dk ;qx vkS|ksfxd ;qx gS] 

ftlls fd dkj[kkuksa ls dbZ izdkj dh 

iznwf’kr xSlsa fudyrh gSa] tSls 

DyksjksQyksdkCkZu xSl] tks mPp 

ok;qe.My dh vkstksu ijr dks uqdlku 
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igq¡pkrh gS] ;g vkstksu ijr lw;Z dh 

iSjkcSxuh fdj.kksa ls gekjs pkjksa rjQ dk 

ok;qe.My Hkh iznwf’kr gks jgk gS] ftlls 

gesa vusd izdkj dh chekfj;ksa dk lkeuk 

djuk iM+rk gS & ,ythZ] vLFkek] dSalj] 

gM~Mh jksx] xqnsZ dh chekjh vkfn c<+rh 

gqbZ tula[;k rFkk vusd fofo/k vk;ke 

Ik;kZoj.k iznw’k.k ds mRrjnk;h gSaA vkt 

ekuo us tgk¡ vkS|ksfxdj.k ls viuh 

igpku cukbZ gS] HkkSfrd izxfr dh gS] 

ogha nwljh rjQ izkd`frd lalk/kuksa dk 

vfu;fU=r ,oa vO;ofLFkr :Ik ls 

mi;ksx djds iznw’k.k dks c<+kok fn;k 

gSA 

Ik;kZoj.k iznw’k.k dk vFkZ gS Ik;kZoj.k dk 

fouk”k ftldk lathoks ij izR;{k :Ik ls 

izHkko iM+rk gS rFkk ikfjfLFkfrd ra= dk 

uqdlku }kjk vusd vizR;{k izHkko iM+rs 

gSaA foKku ds bl ;qx esa tgk¡ ekuo dks 

dbZ ojnku feys gS] ogha dqN vfHk”kki 

Hkh feys gSaA ^iznw’k.k* ,d ,slk vfHk”kki 

gS tks foKku dh xHkZ ls tUek gS vkSj 

vkt ftls lgus ds fo”o dh turk 

etcwj gSA Ik;kZoj.k iznw’k.k esa ekuo dh 

fodkl izfØ;k rFkk vk/kqfudrk dk 

egRoiw.kZ ;ksxnku gSA ;gk¡ rd fd 

ekuo dh viuh lkekU; xfrfof/k;ksa ds 

}kjk Hkh Ik;kZoj.k iznw’k.k dks c<kok fey 

jgk gS ftls og vufHkK Hkh ugha gSA  

tula[;k ds yxkrkj c<+us ls ty 

iznw’k.k] ok;q iznw’k.k] /ofu iznw’k.k ,oa 

ukHkdh; iznw’k.k dks c<+kok feyk gSA 

nqfu;k Hkj esa gj lky eksVj xkM+h ls 

gksus okyh ekSrksa dh rqyuk esa ok;q iznw’k.k 

ls gksus okyh ekSrsa vf/kd gSaA isVªksy o 

Mhty ls fudys ukbVªkstu ds 

vkDlkbM ls LekWx dk tUe gksrk gS] tks 

lw;Z ds izdk”k esa gkbMªks dkCkZu ls fØ;k 

dj] ?kkrd izdk”k jklk;fud /kwez LekWx 

dks tUe nsrk gSA yUnu esa 1952 esa gq, 

LekWx ls ik¡p fnu eas gtkjksa yksxksa dh 

e`R;w gks xbZ] lSdM+ksa “okal ,oa ân; jksx 

ls xzflr gks x;s FksA vesfjdk esa ij 

izfr”kr iznw’k.k dsoy ifjogu ls gh 

gksrk gSA gekjs ns”k esa oSls rks okguksa dh 

la[;k de gS] ijUrq mudk j[k&j[kko 

Bhd ugha gksus ls iznw’k.k dh ek=kk 

T;knk gSA  

vkxjk fLFkr rktegy fo”o ds lkr 

vk”p;ksaZ esa lfEefyr gS] ijUrq 1972 esa 

eFkqjk esa yxs rsy “kks/kd dkj[kkus ls 

fudyus okyk /kq¡vk ty ls feydj 

lY;¶;wfjd ,flM ds :Ik esa rktegy 

ij fxjrk gS] ftlls laxejej dk {kj.k 

gksrk gSA vkstksu xSl dh vf/kd deh 

gksus ij ijkcSxuh fdj.ksa i`Foh ij igq¡p 

tk;saxh vkSj ogk¡ dk tuthou [krjs esa 

iM+ tk;sxkA lu~ 1985 ds losZ{k.k esa 

Kkr gqvk fd  v.VkdZfVdk esa gsyh 

?kkVh ds Åij vkstksu xSl dh deh gksus 

ds dkj.k fNnz gks x;s gSaA vkstksu xSl 

dh deh vUrjkZ’Vªh; fpUrk dk fo’k; gSA 

,d vU; losZ{k.k ds vuqlkj 1977 ls 

1984 ds e/; vkstksu esa 40 izfr”kr dh 

deh Ikk;h x;hA ;wusd nLrkost ds 

vuwlkj ;fn lh0,Q0lh0 XkSl dk 

fuLrkj.k 80 ds n”kdksa ds leku gksrk 

jgk] rks vxys 70 o’kZ esa vkstksu irZ 3 

izfr”kr fldqM+ tk;sxhA
 
¼2½ Li’V gS fd 

ok;q iznw’k.k Øfed :Ik ls ?kqyrk gqvk 

tgj gS] tks u dsoy euq’;] vfirq 

leLr tho&txr dks izHkkfor dj jgk 

gSA bldk izHkko vHkh lhfer gks ldrk 

gS] fdUrq ;fn bl fn”kk esa Ik;kZIr iz;Ru 

ugha fd;s x;s] rks ;g ,slh voLFkk esa 

igq¡p tk;sxk] tgk¡ fouk”k gksxk vkSj ge 

dqN ugha dj ik;saxsA ^lkenso* esa ok;q 

¼”kq) :Ik esa½ dks jksxfouk”kd vkS’kf/k 

crk;k tkrk gS 
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^okr ;k okrq Hks’kte*
 
ty izd`friznRr 

,d vueksy migkj gS] tks dsoy ekuo 

dk gh ugha] oju~ tho& tUrq vkfn ds 

thus dk vk/kkj gSA eSDlosy ds vuqlkj 

^ty vkfFkZd] lkaLd`frd o tSfod n`f’V 

ls vR;f/kd mi;ksxh lalk/ku gSA ge 

bls ihrs gSa] iqUk% ckgj fudkyrs gSa] Luku 

djrs gSa] “kkUr gksrs gSa] eNyh idM+rs gSa] 

[kkuk cukrs gSa] ikS/kksa dks lhaprs gSa] ÅtkZ 

vkSj “kfDr izkIr djrs gSa] ifjogu vkSj 

euksjatu djrs gSaA blfy, fo”o dh 

lHkh egRoiw.kZ lH;rk,a ty ds L=ksrksa 

ds fdukjs fodflr gqbZ gSA
4
 ty 

tho&txr dh vkRek gSA ty ds 

iznwf’kr gksrs gh lHkh izk.kh bldh pisV 

esa vk tkrs gSa vkSj vusd chekfj;ksa dk 

f”kdkj gksrs gSA iznwf’kr ty esa 

jklk;fud ,oa tSo jklk;fud 

vkDlhtu ekax Carbon Oxygen Demand 

C.O.D. vkSj ck;ksyksftdy vkDlhtu 

fMekaM B.O.D.  c<+ tkrh gS] tks iznw’k.k 

dh ek=k dk lwpd gSA iznwf’kr ty esa 

vusd izdkj ds cSDVhfj;k izksVkstksvk 

vkSj Xyksdksek Ikk;s tkrs gSaA  

esjB esfMdy dkyst ds ,d losZ{k.k 

ny us ;g ik;k fd uxj ds ftu {ks=ksa 

esa ty vkiwfrZ Bhd ugah gS RkFkk yksx 

dq¡, ;k gS.MiEiksa dk ikuh ihrs gSa] ogk¡ 

ihfy;k dh ?kVuk,¡ vf/kd gSaA iznwf’kr 

ty esa gStk tSlh egkekjh QSy tkrh gS

A 1988 esa fnYyh esa gSts dk izdksi 

bldk ToYkUr mnkgj.k gSA fnYyh esa 

;equk vkSj Hkksiky esa NksVh >hy dk ty 

ekuoh; mi;ksx dk ugha gSA dkuiqj] 

iVuk dk Hkh ;gha gky gSA 

_Xosn esa dgk x;k gS 

ÞlosZ’kke~ Hks’kte~ vIl~ es] 

thouk thoue~ thtkstxrAß 

vFkkZr ^ty izkf.k;ksa dk izk.k gS] eSus 

rqEgkjs fy, lHkh izdkj dh vkS’kf/k;k¡ 

ty esa lqjf{kr j[k NksM+h gSA 

,d vU; “yksd esa dgk x;k gS 

Þvkiksb}k mHks’ktksjk;ks vHkho pkrdhA 

vkil loZL; Hks’ktks LrkLr̀ d`’k.krq 

Hks’kteAß 

vFkkZr ^ty vkS’kf/k gSA ;g jksxksa dk 

uk”k djus okyk vkSj mudk “kq) :i 

gSA ;g rqEgkjs LkHkh jksxksa dk nwj dj 

nsxkA* 

blh rjg /ofu iznw’k.k ls Hkh ge vNwrs 

ugha gSA vkLVsªfy;k ds ,d fopkjd ds 

vuqlkj ^”kksj euq’; dks le; ls igys 

o`) dj nsrk gSA* dSfyQksfuZ;k esa “kks/k 

ds ckn fu’d’kZ fudkyk x;k gS fd 

^”kkUr LFkkuksa esa jgus okyh xHkZorh 

efgykvksa dh rqyuk esa “kksjxzLr {ks=ksa esa 

jgus okyh efgyk }kjk tUesa f”k”kqvksa esa 

tUetkr fod`fr gSA* 

lwMku ns”k dh ,d tutkfr ^lcku* gSA 

;g tkfr vR;Ur gh “kkUr okrkoj.k esa 

jgrh gSA ;s yksx fdlh Hkh izdkj ds 

jDrpki o ân; chekjh ls xzflr ugha 

gksrs gSaA tc ls ;s vf/kd “kksj okys {ks=ksa 

esa vkokl djus yxs gSa] rc ls buesa dbZ 

jksx mRiUu gksus yxs gSaA ;g izek.k bl 

ckr dks fl) djrk gS fd vf/kd “kksj 

euq’; esa dbZ chekfj;k¡ mRiUu djrk gSA 

eqEcbZ ds oSKkfud Mk0 okbZ0Vh0 vksdsck 

ds vuqlkj ^”kksj vR;f/kd “kkjhfjd] 

ekufld vkSj vO;ogkfjd xM+cM+h iSnk 

djrk gSA 88 Mslhcy ls vf/kd dk “kksj 

O;fDr dks cgjk cuk ldrk gSA 

izkphu Hkkjr esa ea= “kfDr vkSj “kCn 

“kfDr dk iz;ksx fofHkUu izdkj dh 

mi;ksxh ÅtkZvksa dh mRifRr vkSj fuekZ.k 



i;kZoj.k iznw"k.k dh leL;k vkSj lek/kku 

MkW- ehuk{kh “kekZ MkW- dkS”kysUnz nhf{kr   

 

JMSOS (22-27) NRJP Journals 2018 © All Right Reserve  Page 25 
 

dk;Z ds fy, fd;k tkrk jgk gSA bu 

“kfDr;ksa dk izHkko vn~Hkqr Ikk;k x;k gSA 

“kCnksa esa inkFkkZas] ouLifr;ksa vkSj izkf.k;ksa 

dks izHkkfor djus dh foy{k.k {kerk 

gksrh gSA Hkkjrh; laxhr esa /ofu izokg 

ds vusdkusd izHkkoksa dh ppkZ gksrh gSA 

cq>s gq, nhid dks tykus okyk nhid 

jkx] cknyksa esa ikuh cjlkus okyk es?k 

eYgkj] lkal dks izHkkfor djus okyk 

eksgu jkx] eneRr gkFkh dks fu;af=r 

djus okyk jkx “kaadj] lw[ks iRrs dks gjk 

djus okyk Jh jkx]A ;s lHkh /ofu 

ek/;e ds izHkkodkjh Hkkjrh; Ik{k gSaA 

oSKkfud Ikz;ksaxks esa Hkh /ofu vkSj “kCnksa 

dh {kerk dk vkdyu cgqr igys gh 

ns”k&fons”k esa vusdksa ckj gks pqdk gSA 

oSKkfudksa ds vuqlkj Ik;kZoj.k lUrqyu 

gsrq 33 izfr”kr Hkw&Hkkx esa ouksa dk gksuk 

vko”;d gS] ijUrq c<+rh gqbZ vkcknh ,oa 

ekuo fodkl dh vU/kh nkSM+ ds 

QyLo:Ik ouksa dk lQk;k fuokZ/k xfr 

ls tkjh gSA 1980 esa fd;s x;s la;qDr 

jk’Vª la?k ds [kk| ,oa d`f’k laxBu ds 

v/;;u ds vuqlkj ^vdsys ,f”k;k ,oa 

iz”kkUr {ks= esa izfro’kZ 20 yk[k gsDVs;j 

ou lekIr gksrs tk jgs gSa] tcfd Hkkjr 

esa ou {ks= 2-8 izfr”kr izfro’kZ dhnj ls 

?kVrs tk jgs gSA Hkwfe dh moZjk “kfDr 

fnuizfrfnu de gksrh tk jgh gSA 

Ik;kZoj.kh; iznw’k.kksa essa ukHkdh; ladV 

lokZf/kd xEHkhj vkSj gkfudkjd gSaA 

bldk gkfudkjd izHkko ty] Fky vkSj 

ok;qe.My ds Ik;kZoj.k ij iM+rk gSA 

vusd ukHkdh; inkFkZ tSls ;wjsfu;e] 

Fkksfj;e] dksckYV vikj “kfDr ds L=ksr 

gSaA ijek.kq “kfDr izkIr djus ds fy, 

bUgsa vusd izfØ;kvksa ls xqtkjk tkrk gSA 

bu izfØ;kvksa ds nkSjku ;s jsfM;ks/kehZ 

fofdj.k QSykrs gSaA ekuo] Ik”kq] 

tuthou ds fy, vusd xEHkhj chekjh 

ds :Ik esa ladV mRiUu djrs gS] 

tSls&dSalj] vaxks dk xyuk] peZjksx] 

vusd vuqokaf”kd chekfj;k¡ u dsoy 

ekuo dks] cfYd i”kq&if{k;ksa o ouLifr 

dks yx tkrh gSA ukHkdh; iznw’k.k ls 

thUl ,oa xq.klw=ksa ds y{k.kksa esa ifjorZu 

gks tkrk gSA mnkgj.k ds fy, f}rh; 

fo”o ;q) ds le; igyh ckj ijek.kq 

ce vesfjdk }kjk tkiku ds fgjksf”kek 

vkSj ukxklkdh “kgjksa esa fxjk;s x;s Abu 

ijek.kq ceksa esa foLQksVksa ls fudyus okys 

jsfM;ks/kehZ izHkko ds dkj.k ls yksxks ds 

vuqokaf”kd vkSj “kkjhfjd y{k.k cny 

x;s gSA jsfM;ks/kehZ izHkko ds dkj.k ls 

vkt Hkh ogk¡ viax cPps iSnk gksrs gSaA 

Hkkjr esa lcls Hk;adj ukHkdh; iznw’k.k 

vkink 1984 esa Hkksikn vkink FkhA ;g 

;wjsfu;e dkckZbM ds moZjd mRiknu dk

j[kkus ls ,e0vkbZ0lh ¼feFkkjy vkblh 

lkbusV½ ds fjlko ds dkj.k gqbZA bl 

jlk;u dk fjlko la;U=ksa dh [kjkc 

ns[kjs[k ds dkj.k gqvkA lfnZ;ksa dh jkr 

gksus ds dkj.k xSl dk izHkko vf/kd 

gqvkA fu’dkfldr xSl ls tyu mRiUu 

gksrh gS] tks ckn esa va/krk vkSj QsQM+ks 

dh chekjh esa cny tkrh gSA blls 

5100 yksxksa dh e`R;w gks x;h vkSj 

yxHkx 25]50]000 yksx jksxxzLr gks 

x;sA 

us”kuy fjeksV lSfUlax ,tsUlh ds 

vuqlkj izfro’kZ ouksa dh dVkbZ ds 

QyLo:Ik ou {ks= esa ouksa dk izfr”kr 

fujUrj de gks jgk gSA ;fn ;gh fLFkfr 

jgh rks vxys 15 ;k 20 o’kkZsa esa fdrus 

ou {ks= jg tk;saxs] ;g ,d fopkj.kh; 

iz”u gSA 

e`nk esa fofHkUu izdkj ds yo.k] [kfut 

rRo] dkcZfud inkFkZ] xSl ,oa ty ,d 
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fuf”pr ek=k ,oa vuqikr esa gksrs gSaA 

e`nk esa mi;qDr inkFkkZsa dh ek=k ,oa 

vuqikr eas mRiUu vlUrqyu ^e`nk 

iznw’k.k* dks tUe nsrk gSA e`nk iznw’k.k 

Hkwfe esa fofHkUu izdkj ds moZjd Mkyus 

ls Hkh gksrk gSA 

ekuo izkd`frd Ik;kZoj.k dk lcls cM+k 

miHkksDrk gSaA vr% og Ik;kZoj.k dk 

miHkksx bl rjg djsa] ftlls fd 

orZeku o Hkkoh ihf<+;ksa dks Hkh LoLFk 

izkd`frd i;kZoj.k miyC/k gks ldsA 

;tqosZn eas dgk x;k gS& ^uHkks o`{ksH;ks 

gfjdsH;ksA* 

vFkkZr~ ^rqe ouLifr;ksa dks ftruk 

c<+kvksxs] ouLifr;k¡ Hkh rqEgs mruk gh 

c<+k;sxhA* 

izkd`frd :Ik ls i`Foh dks xeZ djus dk 

dk;Z ok;qe.My esa mifLFkr ok’i djrh 

gS] fdUrq ekuoh; dkj.kksa ls xzhugkml 

izHkko mRiUu djus okyh xSlksa tSls 

dkcZu MkbZ vkDlkbM] ehFksu] ukbVªkstu] 

Dyksjks&yksjks dkcZu vkfn dh ok;qe.My 

esa o`f) rkieku dks c<+k jgh gSA* ¼6½ 

euq’; bl izd`fr&pØ dk Lo;a ,d 

fgLlk gSA izd`fr ds lkFk u rks mldh 

izfr;ksfxrk gS] u izd`fr dks thrus dk 

mldks vf/kdkj gSA  

og Hkh vU; izkf.k;ksa dh Hkkafr izd`fr dh 

xksn esa [ksyrk] [kkrk] ihrk vkSj 

vkUuniw.kZ thou thrk gSA izd`fr esa 

vUrfuZfgr bu xgu o lw{e vUr% 

lEcU/kksa ls le>uk vR;Ur vko”;d gSA 

bl O;oLFkk eas n`O; o vn`O; “kksj n`O; 

ty] ok;q] Hkwfe] isM+] Ik”kq&i{kh] 

dhV&iraxs o euq’; ,d lw>&cw> dks 

u’V dj nsus ij lkjh O;oLFkk fcxM+ 

tkrh gS vkSj blds nq’ifj.kke lkeus 

vkus yxrs gSaA ¼11½ ekuo dks o`{kkjksi.k 

dj] ty ds nq:Ik;ksx ,oa viO;; dks 

jksddj lhfer ifjokj dh vo/kkj.kk 

viuk dj] vius miHkksx lajpuk dks 

fHkUuor cukdj ,oa Ik;kZoj.k fu;eksa dk 

ikyu djsaa A ?kjsyw dwM+k&djdV 

fu/kkZfjr LFkku ij Mkysa] d`f’k esa tSfod 

[kkn ,oa tSo dhVuk”kdksa dk iz;ksx 

djsaA 

Vªdksa o vU; Hkkjh okguksa dks ;FkklEHko 

vkcknh okys Hkkxksa ls fudyus ij jksd 

yxs okguksa ds gkUlZ Hkh rst vkoktksa 

okys ¼,vj gkUlZ½ u gksA vf/kd vkokt 

okys dkj[kkus o m|ksxksa dks “kgj ls 

dkQh nwj LFkkukUrfjr dj fn;k tkuk 

pkfg,A ^eqjknuxj ¼xkft;kckn%mRrj 

izns”k½ esa gtkjksa isM+ rFkk ogk¡ dh 

Qlyksa dh cjcknh ds dk dkj.k ikl eas 

gh py jgh dkxt fey gSA “kh”ke vkSj 

tkequ ds isM+ksa dh ekuksa fu”kkunsgh gh 

cph gSA fdlku dgrs gSa fd /kku dh 

Qly vkB fnu esa bl ty ds ikuh ls 

lw[k tkrh gSA ikuh esa vf/kd nsj [kM+s 

gksa] rks iSjksa esa tyu epus yx tkrh gSA 

laHkor% isij fey esa [kl jlk;uksa dk 

iz;ksx fd;k tkrk gksA
 
¼12½ 

okLro esa vkt vko”;drk bl ckr dh 

gS fd ikWyhFkhu dh FkSyh ds LFkku ij 

dkxt o diM+s dh FkSyh dk iz;ksx djsa] 

D;ksafd xk; o vU; Ik”kq] fNydksa ds 

lkFk ikyhFkhu Hkh [kk tkrs gSa] tks 

mudh vkarks esa Qaldj ekSr dk dkj.k 

curh gSA ukyh esa ikWyhFkhu ugha QSaduh 

pkfg,] vU;Fkk lhoj pkSd gks tkrs gSaA 

/ofu okys ;U=ksa dk iz;ksx de ;k 

vko”;drk gksus ij djsaA  bZa/ku ds :Ik 

esa ydM+h ds fodYi ds :Ik esa lkSj 

ÅtkZ rFkk xkscj xSl dk mi;ksx fd;k 

tk;sA “konkg gsrq fo|qr “konkg x`gksa ds 
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mi;ksx dk pyu “kq: fd;k tk;sA 

lq/kjh gqbZ ¼fodflr½ “konkg iz.kkyh esa 

ydM+h de O;; gksrh gS] mldk ykHk 

ysaA ¼13½ 

fu’d’kZ   

oSKkfud n`f’V ls fodkl] izd`fr vkSj 

ekuo lekt dh fuHkZjrk vkSj 

fo”o&Ik;kZoj.k ds lUnHkZ esa buds egRo 

dks Lohdkjuk pkfg;sA gesa rduhd ,oa 

Kku ds lkeatL; dks Ik;kZoj.k larqyu 

dh n`f’V ls ns[kus dh vko”;drk gS 

vkSj lEiw.kZ tho&txr ds fgr esa 

vUrZjk’Vªh; lg;ksx dh vko”;drk gSA 

lkFk gh vko”;drk bl ckr dh Hkh gS 

fd okgu dh fu;fer tk¡p djk;sa] 

V~;wfuax lgh j[ksa] okgu dks vfHk”kaflr 

xfr ls gh pyk;sa] fujFkZd Dyp rFkk 

czsDl dk mi;ksx u djsaA var esa ;g 

dguk xyr uk gksxk fd O;fDr dk 

ewyHkwr vf/kdkj gS ,d ,sls i;kZoj.k dk 

fuekZ.k] ftlesa [kq”kh] LorU=rk] LoLFkrk] 

lekurk rFkk jgu&lgu dh I;kZIr 

lqfo/kk miYkC/k gksA lkFk gh mldk ;g 

nkf;Ro Hkh gS fd Ik;kZoj.k dks LoLFk o 

lqjf{kr j[ksa ftlesa mldk lokZaxh.k 

fodkl gks lds vkSj gekjk lekt 

fujUrj fodflr o iYyfor gksrk jgsA 

ge lHkh yksx viuh i`Foh dks LoPN 

j[kuk pkfg,A okrkoj.k dks nwf’kr u 

djsa ftlls i`Foh LoPN jgs D;ksafd i`Foh 

gekjk ?kj gSA i`Foh dk fouk”k vFkkZr~ 

ekuo dk fouk”kA
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,lksfl,V çksQslj f'k{kk foHkkx] ih ,l-,e-¼ih th½dkyst] dUukSt]m-ç 

Abstract  

efgyk l'kfädj.k dh tc Hkh ckr dh tkrh gS] rc flQZ jktuhfrd ,oa vkfFkZd 

l'kfädj.k ij ppkZ gksrh gS ij lkekftd l'kfädj.k dh ppkZ ugha gksrh ,sfrgkfld 

:i ls efgykvksa dks nwljs ntsZ dk ukxfjd ekuk tkrk jgk gSA mUgsa flQZ iq#"kksa ls gh 

ugha cfYd tkrh; lajpuk esa Hkh lcls ihNs j[kk x;k gSA bu ifjfLFkfr;ksa esa mUgsa 

jktuhfrd ,oa vkfFkZd :i ls l'kä djus dh ckr csekuh yxrh gS] Hkys gh mUgsa dbZ 

dkuwuh vf/kdkj fey pqds gSaA efgykvksa dk tc rd lkekftd l'kfädj.k ugha gksxk] 

rc rd og vius dkuwuh vf/kdkjksa dk leqfpr mi;ksx ugha dj ldsaxhA lkekftd 

vf/kdkj ;k lekurk ,d tfVy çfØ;k gS] dbZ çfrxkeh rkdrsa lkekftd 

;FkkfLFkfrokn dks c<+kok nsrh gSa vkSj dHkh&dHkh rks og lkekftd fodkl dks ihNs 

/kdsyrh gSaA 
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ifjp; 

çR;sd fodflr lekt ds fuekZ.k esa L=h 

,oa iq:"k nksuksa dh lgHkkfxrk vko';d 

gSA Hkkoh ih<+h ds :i esa O;fä ls ysdj 

ifjokj] lekt rFkk jk"Vª rd ds 

pgq¡eq[kh fodkl dh ftEesnkjh esa iq#"kksa 

ds lkFk fL=;ksa dh vis{kk—r vf/kd 

Hkkxhnkjh gSA bl Hkkxhnkjh dks 

lqfuf'pr djus ds fy, gh ifjokj dh 

/kqjh] efgyk dk l'kähdj.k t:jh gS 

vkSj l'kähdj.k ds fy, f'k{kkA 

f'k{kk vkfFkZd vkSj lkekftd 

l'kähdj.k ds fy, igyk vkSj ewyHkwr 

lk/ku gSA f'k{kk gh og midj.k gS 

ftlls efgyk lekt esa viuh l'kä] 

leku o mi;ksxh Hkwfedk ntZ djk 

ldrh gSA nqfu;k ds tks Hkh ns'k vkt 

le`) vkSj 'kfä'kkyh gSa] os f'k{kk ds cy 

ij gh vkxs c<+s gSaA blfy, vkt  

lekt dh vk/kh vkcknh vFkkZr efgyk,a 

tks fd fodkl dh eq[; /kkjk ls ckgj 

gS] mUgs f'kf{kr cukuk gekjh igyh 

çkFkfedrk gksuh pkfg,A  

bl lanHkZ esa jk/kk—".ku vk;ksx us dgk 

gS&^^ fL=;ksa ds f'kf{kr gq, fcuk fdlh 

lekt ds yksx f'kf{kr ugha gks ldrsA 

;fn lkekU; f'k{kk fL=;ksa ;k iq:"kksa es 

ls fdlh ,d dks nsus dh foo'krk gks] 

rks ;g volj fL=;ksa dks gh fn;k tkuk 

pkfg,] D;ksfd ,slk gksus ij fuf'pr :i 

ls og f'k{kk muds }kjk vxyh ih<+h 

rd igq¡p tk,xhA** blh çdkj jk"Vªh; 

f'k{kk uhfr esa ;g ckr Lohdkj dh xbZ 

gS fd efgyk f'k{kk dk egRo u dsoy 

lekurk ds fy,] cfYd lkekftd 

fodkl dh çfØ;k dks rst djus ds  

fy, Hkh t:jh gSA 
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Lora=rk  ds ckn ljdkj] efgyk 

laxBuksa ]efgyk vk;ksxksa vkfn ds ç;klks 

ls efgykvksa ds fy, fodkl ds }kj 

[kqys] muesa f'k{kk dk çlkj c<+k ftlls 

muesa tkx`fr vkbZ] vkRefo'okl mRiUu 

gqvk ifj.kkeLo:i os çxfriFk ij vkxs 

c<+hA  

vkt efgyk,a jktuhfr] lektlq/kkj] 

f'k{kk] i=dkfjrk] lkfgR;] foKku] 

m|ksx] O;kolkf;d çcU/ku] 

'kklu&ç'kklu] fpfdRlk] bathfu;fjax] 

iqfyl] lsuk] dyk] laxhr] [ksydwn vkfn 

{ks=ksa esa iq:"kks ds lkFk da/ks ls da/kk 

feykdj dk;Z dj jgh gSa A ,d vksj 

;g ifj–'; vR;f/kd mRlkgo/kZd gS 

ijarq orZeku 'kSf{kd ifj–'; ij –f"V 

Mkyus ls irk pyrk gS fd vkt Hkh 

f'k{kk ds {ks= esa efgykvksa dh fLFkfr 

larks"ktud ugha gSA  

iwjh nqfu;k esa Ldwy u tkus okys 121 

fefy;u cPpksa esa 65 çfr'kr yM+fd;k 

gSA nqfu;k ds 875 fefy;u fuj{kj 

o;Ldksa esa nks frgkbZ efgyk,a gSaA blh 

çdkj  2001 dh tux.kuk ds vuqlkj 

Hkkjr esa efgyk lk{kjrk nj 53-67 

çfr'kr gS ftlesa uxjh; {ks= dh efgyk 

lk{kjrk 72-99 çfr'kr rFkk xzkeh.k {ks= 

dh efgyk lk{kjrk 46-58 çfr'kr gS 

vFkkZr  Hkkjr esa yxHkx 50 çfr'kr 

efgyk,a vHkh rd f'k{kk ls oafpr gSaA  

blh çdkj çkFkfed Lrj ij ços'k ysus 

okyh ckfydkvksa esa ls 24-82 çfr'kr 

d{kk 5 rd dh i<+kbZ iwjh ugha dj ikrh 

vkSj mUgs fo|ky; NksM+uk iM+rk gSA 

mPp çkFkfed Lrj ij 50-76 çfr'kr 

ckfydkvksa dks chp esa gh fo|ky; NksM+  

dj ?kjsyw dk;ksaZ esa layXu gksuk iM+rk 

gSA Ldwy dk nwj gksuk] ;krk;kr dh 

vuqiyC/krk] ?kjsyw dke] NksVs HkkbZ&cguksa 

dh ns[kjs[k] vkfFkZd o fofHkUu lkekftd 

leL;k;sa vkfn dqN ,sls dkj.k gSa tks 

fd ckfydk f'k{kk dh jkg esa ck/kk 

mRiUu djrs gSaA 

vkt ckfydk f'k{kk dk çlkj xzkeh.k  

{ks=ksa esa djus dh egrh vko';drk gSA 

ljdkj }kjk fofHkUu ;kstukvksa ds ek/;e 

ls bl fn'kk esa fujUrj ç;kl fd, tk 

jgs gSaA ns'k dh fodkl'khyrk ds ifjos'k 

esa fopkj djuk vko';d gS fd 

efgykvksa dh f'k{kk fdl çdkj dh gks\  

efgykvksa dks ek= lk{kj u cuk;k tk, 

cfYd mUgsa  ,slh O;kolkf;d f'k{kk nsuh 

pkfg, tks mUgs vius iSjksa ij [kM+s gksus 

esa ennxkj fl) gksA ;fn efgyk,a 

f'kf{kr gksdj vkRefuHkZj gksa lds rks 

mudks Lo;a dk egRo le>rs nsj ugha 

yxsxh rFkk /khjs&/khjs nwljks dh utjksa esa 

Hkh mudk LFkku egRoiw.kZ gks tk,xkA 

f'kf{kr] vkRefuHkZj] l'kä efgykvksa ds 

}kjk gh Hkkjr dks ,d l'kä o 

fodflr ns'k ds :i esa fuekZ.k dj ikuk 

laHko gks ldsxkA 

ç'u ;g gS fd lkekftd l'kfädj.k 

dk tfj;k D;k gks ldrh gSa\ bldk 

tokc cgqr gh ljy] ij y{; dfBu 

gSA f'k{kk ,d ,slk dkjxj gfFk;kj gS] 

tks lkekftd fodkl dh xfr dks rst 

djrk gSA lekurk] Lora=rk ds 

lkFk&lkFk f'kf{kr O;fä vius dkuwuh 

vf/kdkjksa dk csgrj mi;ksx Hkh djrk gS 

vkSj jktuhfrd ,oa vkfFkZd :i ls 

l'kä Hkh gksrk gSA  

efgykvksa dks ,sfrgkfld :i ls f'k{kk ls 

oafpr j[kus dk "kM;a= Hkh blfy, fd;k 

x;k fd u og f'kf{kr gksaxh vkSj u gh 

og vius vf/kdkjksa dh ekax djsaxh] 

;kuh] mUgsa nks;e ntsZ dk ukxfjd cuk;s 

j[kus esa lgqfy;r gksxhA blh otg ls 

efgykvksa esa f'k{kk dk çfr'kr cgqr gh 
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de gSA gky ds o"kksaZ esa varjkZ"Vªh; 

ifjfLFkfr;ksa ,oa LokHkkfod lkekftd 

fodkl ds dkj.k f'k{kk ds çfr 

tkx:drk c<+h gS] ftl dkj.k ckfydk 

f"k{kk dks ijs j[kuk laHko ugha jgk gSA 

blds ckotwn lkekftd ,oa jktuhfrd 

:i ls f'k{kk dks fdlh us çkFkfedrk 

lwph esa igys ik;nku ij j[kdj blds 

fy, fo'ks"k ç;kl ugha fd;kA  

dbZ ljdkjh ,oa xSj ljdkjh vkadM+sa ;g 

n'kkZrs gSa fd efgyk lk{kjrk nj cgqr 

gh de gS vkSj muds fy, çkFkfed Lrj 

ij vHkh Hkh fo"ke ifjfLFkfr;k¡ gSaA ;kuh 

çkjfEHkd f'k{kk ds fy, tks Hkh ç;kl gks 

jgs gSa] mlesa ckfydkvksa ds fy, vuqdwy 

ifjfLFkfr;k¡ fufeZr djus dh lksp ugha 

fn[krhA efgyk f'k{kdksa dh deh ,oa 

ckfydkvksa ds fy, vyx 'kkSpky; ugha 

gksus ls ckfydk f'k{kk ij foijhr çHkko 

iM+ jgk gS vkSj çkFkfed ,oa fefMy 

Lrj ij ckydksa dh rqyuk esa ckfydkvksa 

dh 'kkyk R;kxus dh nj T;knk gSA 

;|fi çkFkfed Lrj dh iwjh f'k{kk 

O;oLFkk esa gh dbZ dfe;ka gSaA 

çkFkfed f'k{kk iwjh f'k{kk ç.kkyh dh 

uhao gS vkSj bldh miyC/krk LFkkuh; 

Lrj ij gksrh gSA bl otg ls cM+s 

vf/kdkjh ;k jktusrk çkjfEHkd f'k{kk 

O;oLFkk dh dfe;ksa] t:jrksa ls yxkrkj 

okfdQ ugha gksrs] tcfd ,slk ugha gksuk 

pkfg, FkkA vr: ;g t:jh gS fd 

çkjafHkd f'k{kk dh fuxjkuh ,oa t:jrksa 

ds çfr LFkkuh; çfrfuf/k vf/kd ltxrk 

j[ksaA pwafd 'kgjksa dh vis{kk xkaoksa esa 

çkFkfed Lrj ij f'k{kk dh fLFkfr cnrj 

gS] blfy, xkaoksa esa csgrj f'k{kk miyC/k 

djkus vkSj cPpksa esa f'k{kk ds çfr 

tkx:drk ykus ij [kkl tksj nsus dh 

t:jr gSA 

73osa lafo/kku la'kks/ku ds ckn iapk;rh 

jkt O;oLFkk ds rgr fuokZfpr LFkkuh; 

çfrfuf/k;ksa us Hkh fiNys 10&15 o"kksaZ esa 

f'k{kk ds fy, mYys[kuh; dk;Z ugha 

fd;kA lkekU; rkSj ij ,slk ns[kus esa 

vk;k gS fd iq#"k iapk;r çfrfuf/k;ksa us 

fuekZ.k dk;ksaZ ij tksj fn;k D;ksafd blesa 

Hkz"Vkpkj dh laHkkouk,a gksrh gSaA 

'kq#vkrh nkSj esa efgyk iapk;r 

çfrfuf/k;ksa us Hkh dBiqryh dh rjg 

iq#"kksa ds b'kkjs ,oa ncko esa mudh ethZ 

ds f[kykQ vyx dk;Z ugha fd;kA vkt 

Hkh vf/kdka'k txgksa ij efgyk 

iap&ljiap eq[kj rks gqbZ gSa ij 

lkekftd eqíksa ds çfr muesa vHkh Hkh 

mnklhurk gSA blds ckotwn efgyk 

iapksa ,oa ljiapksa ls gh lkekftd eqíksa 

ij dk;Z djus dh vis{kk dh tk jgh gS 

D;ksafd lkekftd l'kfädj.k ds fygkt 

ls ;g muds fy, Hkh t:jh gSA 

bu fo"ke ifjfLFkfr;ksa ds ckotwn çns'k 

ds dbZ iapk;rksa esa vk'kk dh fdj.k fn[k 

jgh gSA e/;çns'k esa lcls igys iapk;r 

pquko gqvk Fkk blfy, cnyko dh c;kj 

Hkh lcls csgrj ;gha fn[k jgh gSaA 

>kcqvk] lruk] gks'kaxkckn] gjnk lfgr 

dbZ ftyksa ds dbZ iapk;rksa dh efgyk 

ljiapksa ,oa iapksa us lkekftd eqíksa ij 

dk;Z 'kq: dj fn;k gSA [kklrkSj ls 

f'k{kk ds çfr muesa eq[kjrk vkbZ gSA 

varr: efgykvksa us bl ckr dks 

le>uk 'kq: dj fn; gS fd mudh 

okLrfod l'kfädj.k ds fy, f'k{kk ,d 

dkjxj gfFk;kj gSA f'k{kk dks viuh 

çkFkfedrk lwph esa igys LFkku ij j[kus 

okyh efgyk ljiapksa ,oa iapksa dk Li"V 

dguk gS fd f'k{kk esa gh xkao dk fodkl 

fufgr gS vkSj lkekftd eqíksa ij dke 

djus okyh efgyk ljiapksa ,oa iapksa dks 
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gh okLrfod :i ls l'kä ekuk tk 

ldrk gSaA 

efgyk l'kfädj.k gsrq ljdkjh ç;kl 

1-1 uoacj 1999 esa çkjaHk ^i<+uk&c<+uk 

vkanksyu* vR;f/kd lQy jgkA bl 

;kstuk ds varxZr ,d fuj{kj dks iqu% 

lk{kj djus ij 100 :- xq: nf{k.kk dk 

çko/kku Fkk] og dkjxj lkfcr gqvkA 

2-fuj{kj efgykvksa dks lk{kj cukus ds 

fy;s ;FkklaHko LFkkuh; Lrj ij miyC/k 

f'kf{kr Lo;a&lsodksa  dks nkf;Ro lkSaik 

x;kA¼8½  

3-efgykvksa ds uolk{kj gksus ds ckn 

muds l'kfädj.k dh fn'kk esa efgyk 

Lo&lgk;rk lewgksa ds xBu dks c<+kok 

fn;k x;kA lk{kjrk vfHk;ku ds ek/;e 

ls vc rd jkT; esa yxHkx 2&3 gtkj 

efgyk o lgk;rk lewg fofHkUu ftyksa esa 

xfBr fd, tk pqds gSaA¼9½ 

4-vuqlwfpr tkfr/tutkfr rFkk fiNM+s 

oxZ dh ckfydkvksa] fo'ks"kr% xjhch js[kk 

ds uhps thou&;kiu djus okys ifjokjksa 

dh ckfydkvksa dks fu%'kqYd/;FkklaHko 

U;wure 'kqYd ij f'k{kk lqyHk djkukA 

5-O;kolkf;d ,oa O;olk;ksUeq[kh ijke'kZ 

,oa çf'k{k.k ¼tks dsoy efgykvksa ij 

dsfUær gks½ dk vk;kstu rkfd os viuh 

;ksX;rkvksa ,oa :fp;ksa ds vuq:i 

ikBîØeksa dk p;u dj ldsaA¼10½ 

6-efgykvksa ds uolk{kj gksus ds ckn 

muds l'kfädj.k dh fn'kk esa efgyk 

Lo&lgk;rk lewg ds xBu dks c<+kok 

fn;k x;kA lk{kjrk vfHk;ku ds ek/;e 

ls bc rd jkT; esa yxHkx 2&3 gtkj 

efgyk Lo&lgk;rk lewg fofHkUu ftyk 

esa xfBr fd;s tk pqds gSaA 

7-efgykvksa dks vkfFkZd Lokoyacu çnku 

djus ds fy, muds futh cpr [kkrs] 

cSadks] Mkd?kjksa esa [kksyus dks çkFkfedrk 

nh xbZA¼11½ 

8-lk{kjrk vfHk;ku fØ;kUo;u ls tqM+h 

ftyk Lrj ls ysdj xzke Lrj ls ysdj 

xzke Lrj rd dh leLr lfefr;ksa esa 

efgykvksa dh Hkkxhnkjh 30&35 çfr'kr 

rd lqfuf'pr dh xbZA 

9-vkdk'kok.kh jk;iqj] vfEcdkiqj] 

txnyiqj] fcykliqj ds le;&le; ij 

efgyk lk{kjrk dks lQy cukus ds fy, 

fofHkUu dk;ZØeksa dk çlkj.k fd;k 

x;kA¼12½ 

10-'kS{kf.kd ikBîØeksa esa uSfrd ewY; 

¼ewY; vk/kkfjr½ f'k{kk ds lekos'k gsrq 

vko';d mik; fd;s x;sA 

11-'kS{kf.kd ikBîØeksa esa NÙkhlx<+ jkT; 

dh efgyk foHkwfr;ksa ,oa efgykvksa ls 

lacaf/kr lkaL—frd ,oa ,sfrgkfld 

vk[;kuksa dks lfEefyr djukA 

12-ckfydkvksa dks oSKkfud o rduhdh 

f'k{kk fn;s tkus gsrq çksRlkguA¼13½ 

13- 1 tuojh 1997 ls iwjs çns'k esa 

^f'k{kk xkjaVh ;kstuk* 'kq: dhA bl 

;kstuk dk lQy fØ;kUo;u gks bldk 

ftEek iapk;rh jkt O;oLFkk dks lkSaik 

x;kA iapk;rh jkT; O;oLFkk }kjk fd;s 

x;s ç;klksa ls çns'k dh f'k{kk O;oLFkk esa 

Økafrdkjh ifjorZu vk,A¼14½ 

efgykvks dk lkekftd ,oa ikfjokfjd 

thou esa ,d egRoiw.kZ LFkku gS] buds 

fcuk ifjokj ;k lekt dh dYiuk ugha 

dh tk ldrhA ifjokj ,oa lekt esa 

budk ;ksxnku vrqyuh; gSA efgyk, 

lekt o ifjokj dh ekxZn'kZd gSa] ;qok 

ih<h dh lQyrk dh Jksrk/kkj gSa] 

ifjokj dh iFk çn'kZd gSa A vfo"dkjh 

efLr"d rks ukjh ds ikl lnSo jgk gSA 

ijUrq le; ds lkFk&lkFk efLr"d bl 

çdkj ds fopkj djus ij fojke yxk 

fn;k vc mUgs bl vfo"dkjh fopkj dks 

iqu% çkjEHk djuk gksxk ,oa vius }kjk 

mRiUu lekt dks fQj ls mUgs jkg 
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crkuk gksxkA rHkh lekt esa lekurk 

vk,xh A ¼16½ a      
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3- Vh- jk/kk—".k] e/;çns'k efgyk uhfr 

Hksiky] 1997] i`- 11]14] 

4- vkpk;Z lezkVJh nsosUæequh th] 

Hkkjrh; okMe; esa ukjh] ubZ   fnYyh] 
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INTRODUCTION 

Nonlinear behaviours of light travelling in 

a fiber optic ring resonator are commonly 

induced by the effects such as Kerr effects 

[1-4], four-wave mixing, and the external 

nonlinear pumping power [5]. Such 

nonlinear behaviours are named as chaos, 

bistability, and bifurcation [6]. More 

details of such behaviours in a microring 

resonator are clearly described by Amiri et 

al [7]. However, apart from the penalties 

of the nonlinear behaviours of light 

travelling in the fiber ring resonator [8-9], 

there are some benefits that can be used in 

the communication system [10]. One of 

them known as chaotic behaviour that has 

been used to make the benefit of 

communication system in either electronic 

or optical communications [11-13]. 

Fortunately, most of the previous 

investigations are shown in mathematical 

ways, where the practical applications 

could be implemented [14-16]. For 

instance, the chaotic control input power 

[17-20] into the system is equal to the 

standard communication light source used 

in the system, and the implemented fiber 

optic devices are in the fabrication scales 

[21-23]. This means the ability of chaotic 

carriers to synchronize in a communication 

system is valid [24-26]. Recently, Amiri et 

al. have reported the successful 

characterization of the microring resonator 

with a radius of micron meters [27-28] 

using the optical materials called 

InGaAsP/InP [29-31], which are suitable 

for use in the practical devices and systems 

[32-33]. 

Amiri et al have also shown that an 

add/drop device could be constructed 

using a microring resonator, where the 

device characteristics have shown that they 

are suitable to implement in the practical 

communication system [34-35]. In 

practical applications, the microring 

resonator and add/drop device parameters 

are required to make them within the 
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ranges of the usual fabrication parameters 

[36-39]. This paper presents the design of 

the system of the chaotic signal generation 

that uses the practical device parameters. 

Such a system can be used to secure the 

information signals [40-41], where the 

tapping of the signals from the optical 

communication link is extremely difficult 

[42-44]. The results obtained have shown 

that the device parameters used have good 

potentials for practical applications. The 

analogy of the chaotic signal generation 

using fiber ring resonator and the related 

behaviours is described. This research is 

supported by the Institute of Advanced 

Photonics Science, Nanotechnology 

Research Alliance, University Teknologi 

Malaysia (UTM). 

THEORY AND SYSTEM 

A ring resonator configuration is shown in 

figure 1, where the circumference of the 

fiber ring is L [45-48]. The input and 

output signals are given by Ein and Eout 

respectively. 

  

  

Fig. 1: A diagram of a fiber optic ring resonator 

Here, the input light of the monochromatic 

diode laser is inserted into the system [49-

54]. The input light of Gaussian beams can 

be expressed as [55-59], 

Ein(t) = E0 exp[(  )  - iω0t] (1) 

 

E0 and x are the amplitude of optical field 

and propagation distance respectively [60-

63]. LD is the dispersion length of the 

soliton pulse [64-67] where, frequency 

shift of the signal is ω0 [68-70]. When a 

soliton pulse is input and propagated 

within a microring resonator, the resonant 

output is formed, thus, optical circuits of 

the system can be given by [71-73], 

│    │= 

 (1-γ) [│= (1-γ)       ] (2) 

 

 

 

  x 

2LD 

 Eout(t) 

Ein(t) 
(1-(1-γ)x2)k 

(1-x√1-y √1-k)2 + 4x√1-y √1-k sin2 ( ) 
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K is the coupling coefficient [74], and x = 

exp(-αL/2) represents a  round-trip loss 

coefficient [75], φ0 = kLn0 [76] and φNL = 

kLn2|Ein|
2
 are the linear and nonlinear 

phase shifts [77-78] and k = 2π/λ is the 

wave propagation number in a vacuum 

[79]. L and α are a waveguide length and 

linear absorption coefficient, respectively 

[80-82]. The parameters of the system 

were fixed to be λ0 = 1.55 m, n0 = 

3.34[83-85], Aeff is the effective mode core 

are of the fiber [86-88], where Aeff = 30 

m
2
, the fiber losses α = 0.02dB/km [89-

90]. The fractional coupler intersity loss is 

γ = 0.01 [91-92], and R = 12.5 m. The 

coupling coefficient varies regarding to the 

input power [93-94]. The nonlinear 

refractive indices ranged from n2 = 3.8 x 

10
-20

 m
2
/W, and the 20,000 iterations of 

round-trips inside the optical fiber is 

simulated [95]. 

Results And Discussion 

The input power is maximized at 1W, 

where the output power is varied directly 

with the coupling coefficient. Thus, the 

chaotic signal can be generated and 

controlled by varying the coupling 

coefficients, where the required output 

power is obtained. Here, the coupling 

coefficient ranges as 0 < k < 0.1. Figure 2 

shows the output chaotic signals generated 

for a variety of coupling coefficients, 

where the coupling coefficients vary from 

k = 0.02 to k = 0.085. The figure 2 (a) 

shows the output signal in terms of round-

trip, where the figure 2(b-e) show the 

output signals reverence to different 

coupling coefficients. Therefore, large 

coupler coefficient corresponds to lower 

input power which is required in many 

applications in optical switching and 

optical communication systems. 

 

Fig. 2: Generation of chaotic signals when 0 < k < 0.1, (a): output signal versus number of 

round-trips, (b): Output chaotic signal where k = 0.02, (c): Output chaotic signal where k = 

0.045, (d): Output chaotic signal where k = 0.085 

The chaotic signals can be used to generate 

information of binary codes where the 

encoding and decoding of data can be 

performed via a TDMA system. This 

system will encode the binary logic codes 

of “0” and “1” and transmit them via fiber 

optic communication, where the decoding 

process is performed at the end of the 

transmission link. The schematic of the 

TDMA system is shown in figure 3, in 

which transmission of chaotic signals for 

communication networks can be obtained. 

Thus by using arbitrary digital coding, 

different signal information propagate in 
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the network communication via a TDMA 

transmission system. This system uses data 

in the form of secured codes to be 

transferred to single users via different 

lengths of the fiber optic line to the TDMA 

transmitter. 

 
Fig. 3: Schematic of the TDMA system 

Therefore, digital code information can be 

shared between users in different time 

slots. The transmission unit is a part of the 

quantum processing system that can be 

used to transfer the high capacity packet of 

quantum codes. Moreover, a high capacity 

of data can be transferred by using more 

wavelength carries. Here, transmission of 

arbitrary digital codes of 

“111100000010100111100000000000001

1000000000001” is performed. Figure 4 

shows the forms of transmitting signals in 

the optical fiber communication system. 

 

  

Fig. 4: Transmitting of digital codes where (a): Binary codes, (b): Secured codes, (c), 

Transmitted codes over 125 km fiber optics, (d) decoded signals into original signals. 

Therefore, transmission of data along fiber 

network communication is performed 

using chaotic signals. The security scheme 

of the transmission can be obtained by 

encoding-decoding of data where the high 

capacity of transmission requires highly 

optical signals such as chaotic signal 

which is employed whether it is used as 

optical carrier or optical information. 
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Conclusion 

We have proposed the optical microring 

resonator system that uses critical 

parameters such as coupling coefficient to 

generate and control the output signals in 

the form of chaotic signals.. 
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Abstract  

Antennas are our electronic eyes and ears on the world. They are our links with space. They are an 

integral part of our civilization. Antennas have been around for a long time, millions of years, as the 

organ of touch. But in the last 100 years they have acquired a new significance as the connecting link 

between a radio system and the outside world. 
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INTRODUCTION 

In the year 1864, James Clerk Maxwell 

(1831-1879) proposed his “Dynamical 

Theory of the Electromagnetic Field”, 

wherein he observed theoretically that an 

electromagnetic disturbance travels in free 

space with the velocity of light. He then 

conjectured that light is a transverse 

electromagnetic wave. Although the idea 

of electromagnetic waves was hidden in 

the set of equations proposed by Maxwell, 

he had, in fact, said virtually nothing about 

electromagnetic waves other than light, nor 

did he propose any idea for generating 

such waves electromagnetically. 

The first radio antennas were built by 

Heinrich Hertz, a professor at the 

Technical institute in Karlsruhe, Germany. 

In 1886, he assembled an apparatus we 

would now describe as a complete radio 

system operating at meter wavelength with 

an end-loaded dipole as the transmitting 

antenna and a resonant square-loop 

antenna as receiver. He also experimented 

with a parabolic reflector antenna. 

Although Hertz was the pioneer and father 

of radio, his invention remained a 

laboratory curiosity until 20 years-old 

Guglielmo Marconi of Bologna, Italy, 

went on to add tuning circuits, big antenna 

and ground systems for longer 

wavelengths, and was able to signal over 

large distances. In mid- December 1901, 

he startled the world by receiving signals 

at St. Johns, Newfoundland, from a 

transmitting station he had constructed at 

Poldhu in Cornwall, England. Marconi 

became the Wizard of wireless. 

With the advent of radar during World 

War II, centimeter wavelengths became 

popular and the entire radio spectrum 

opened up to wide usage. Thousands of 

communication satellites bristling with 

antennas now circle the earth in low, 

medium and geostationary orbits. Our 

probes with their arrays of antennas have 

visited the planets of the solar system and 
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beyond, responding to our commands and 

sending photographs and data at 

centimeter wavelengths [1]. 

Antennas are the essential communication 

link for aircrafts and ships. Arguably, nine 

different types of antennas have 

proliferated during the past 50 years in 

both wireless communication and radar 

systems. These nine varieties comprise 

dipoles/monopoles, loop antennas, 

slot/horn antennas, reflector antennas, 

microstrip antennas, log periodic antennas, 

helical antennas, dielectric/lens antennas 

and frequency-independent antennas. Each 

category possesses inherent benefits that 

make them more or less suitable for 

particular applications. When faced with a 

new system design, engineers change and 

adapt these basic antennas, using 

theoretical knowledge and general design 

guidelines as starting points to develop 

new structures that often produce 

acceptable results. 

DISCUSSION  

Antennas for cellular phones and all types 

of wireless devices link us to everyone and 

everything. With mankind’s activities 

expanding into space, the need for 

antennas will grow to an unprecedented 

degree. Antennas will provide the vital 

links to and from everything out there. The 

future of antennas reaches to the stars. 

The concept of the planar antennas was 

first proposed by Deschamps in 1953 [2]. 

However, practical antennas were 

developed by Munson [3, 4] and Howell 

[5, 6] in the 1970s. The numerous 

advantages of microstrip antenna, such as 

its low weight, small volume, and ease of 

fabrication using printedcircuit technology, 

led to the design of several configurations 

for various applications. With increasing 

requirements for personal and mobile 

communications, the demand for smaller 

and low-profile antennas has brought the 

microstrip antenna to the forefront [7-11]. 

A microstrip antenna in its simplest form 

consists of a radiating patch on one side of 

a dielectric substrate and a ground plane 

on the other side as shown in figure 1.1. 

The patch is generally made of conducting 

material such as copper or gold and can 

take any possible shape, but regular shapes 

are used to simplify analysis and 

performance prediction. The radiating 

patch and the feed lines are usually photo 

etched on the dielectric substrate. 

Radiation from the microstrip antenna can 

occur from the fringing fields between the 

periphery of the patch and the ground 

plane. Rectangular and circular microstrip 

resonant patches have been used 

extensively in a variety of array 

configurations. A major contributing factor 

for recent advances of microstrip antennas 

is the current revolution in electronic 

circuit miniaturization brought about by 

developments in large scale integration. As 

conventional antennas are often bulky and 

costly part of an electronic system, 

microstrip antennas based on 

photolithographic technology are seen as 

an engineering breakthrough. For a 

rectangular patch, the length L of the patch 

is usually 0.3333λo< L< 0.5 λo, where λo 

is the free-space wavelength. For the 

fundamental TM10 mode excitation, the 

patch length is slightly smaller than λ/2, 

where λ is the wavelength in the dielectric 

medium related to free-space wavelength 

λ0 as λ0 /εef and εef is the effective 

dielectric constant of a microstrip line of 

width W. The value of εef is slightly less 

than the dielectric constant εr of the 
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substrate because the fringing fields from 

the patch to the ground plane are not 

confined in the dielectric only, but are also 

spread in the air. To enhance the fringing 

fields from the patch, which account for 

the radiation, the width W of the patch is 

increased. The fringing fields are also 

enhanced by decreasing εr or by increasing 

the substrate thickness h. Therefore, unlike 

the microwave integrated circuit (MIC) 

applications, microstrip antenna uses 

microstrip patches with larger width and 

substrates with lower εr and thicker h. For 

microstrip antenna applications in the 

microwave frequency band, the height h of 

the dielectric substrate is usually 0.003 

λo≤h≤0.05 λo. The patch is selected to be 

very thin such that t << λo where t is the 

patch thickness. The dielectric constant of 

the substrate (εr) is typically in the range 

2.2 ≤ εr≤ 12.  

In the last few years, the trend of the 

mobile phone technology has been 

dramatically decreased the weight and 

size. Due to enhancement in this trend, the 

antennas used for mobile hand held 

devices have to be small, light-weighted, 

low profile, and have an omini–directional 

radiation pattern in the horizontal plane. 

However, still there are challenges in the 

antenna’s performance during interaction 

with the user’s head and hand. The 

movement of the user during usage of the 

mobile hand held device often lead to gain, 

radiation pattern and input impedance 

change. Therefore, antennas used in hand-

held transceivers for personal 

communications have been recognized as 

crucial elements that can either improve or 

limit system performance. This is 

particularly true in terms of bandwidth and 

efficiency. Therefore, to carefully design a 

handset with superior performance, 

engineers need to give attention to the 

design of the antenna systems of the 

mobile transceiver.  

Mobile Antenna Requirements and 

Challenges 

The explosive growth in the demand for 

wireless communication and information 

transfer using handsets and personal 

communication (PCS) devices has created 

the need for major advancements of 

antenna design as a fundamental part of 

any wireless systems. In most cases, the 

handheld antenna is placed on a small 

plastic/conducting box that is in close 

proximity to biological tissue of user body 

and also the surrounding crowded 

electromagnetic waves. At the same time, 

the system must radiate low power and 

provide reliable communication of voice 

and possibly data (D. M. Pozar & D.H. 

Schaubert, 1995) Added to the operational 

requirements, the user and service 

providers demand wireless units with 

antennas that are small and compact, cost 

effective for manufacturability, low profile 

and easy to integrate with the wireless 

communication system. The antenna 

designer must also consider the following 

electrical characteristics of the antenna 

which include (W. Stuzman & G.Theile, 

1998; C. A. Balanis, 1997). 

1. antenna tuning (operating 

frequency); 

2. VSWR and Return loss (input 

impedance); 

3.  Bandwidth; 

4. Gain and directivity; 

5. Radiation pattern; 
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6. Diversity; 

But significant new variables are 

introduced as: 

1. The size of the chassis (expressed 

as a function of wavelengths); 

2. SAR (Specific absorption rate) of 

the antenna. 

These design considerations have led 

antenna designers to consider a wide 

variety of antenna structures to meet the 

often conflicting needs for wireless 

systems as: operation frequency, return 

loss (VSWR), bandwidth, gain and 

directivity, location and orientation of the 

antenna, radiation pattern and diversity. 

Microstrip Antennas 

The microstrip patch antennas (J. R. James 

& P. 5. Hall, 1989) has increasingly wide 

range of applications in wireless 

communication systems as mobile and 

satellite communication systems due to 

their great advantages. Simply, microstrip 

structure consists of a thin sheet of low-

loss insulating material called the 

dielectric substrate. It is completely 

covered with a metal on one side, called 

the ground plane, and partly metalized on 

the other side, where the circuit or antenna 

patterns are printed. Components can be 

included in the circuit either by implanting 

lumped components or by realizing them 

directly within the circuit as shown in 

Figure 1.1. 

 

Fig. 1.1. Microstrip patch antennas 

Conclusion  

One type of antennas that fulfills most of 

the wireless systems requirements are the 

micros trip antennas. These antennas are 

widely used on base stations as well as 

handsets. Microstrip antennas have a 

variety of configurations and have been the 

topic of what is currently the most active 

field in antenna research and development. 
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Abstract  

The approach taken for analysis is an application of results presented with a comparison of the 

results of an exact analysis of the mode coupling problem with a Gaussian best fit. The analytical 

model closely mimics and the model is extended using the diffusion model . As stated , the problem is 

considered as crosstalk between two optical fibers whose mode field radii are broadened by diffusion. 

Thus there is an interaction between the fields of the two fibers and optical power is exchanged 

between the two fibers. 
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INTRODUCTION 

One fiber can be regarded as the perturbed 

fiber (i.e. the fiber into which no optical 

power is launched) and the second can be 

regarded as the perturbing fiber into which 

optical power is launched.  

The ray analysis approach treats the 

problem as one of evanescent field 

interaction, i.e. frustrated total internal 

reflection or tunneling.[1-4] This approach 

is particularly useful to our analysis as the 

phenomenon of crosstalk between two 

parallel identical fibers can be used, since 

the underlying assumption is that there is 

no z dependent non-uniformity in the 

region of interest. This proceeds from the 

analysis of diffusion in the earlier chapter 

on diffusion, where the assumption was 

made that diffusion from the fibers is 

purely radial.  

2  CROSSTALK 

Two caveats must be borne in mind; that 

the analysis is correct only under the 

weakly guiding assumption and that the 

optical separation is sufficient to ensure 

that superposition of the modal fields is 

valid. Consider two fibers that are in 

proximity to each other as indicated in Fig 

(3.2-1).  

We restrict the analysis to the case of 2x2 

couplers that are single moded at the 

wavelength of interest when considered in 

isolation. Coupling can be represented by 

two coupled differential equations. The 

field solutions are constructed from 

solutions to the scalar wave equation, and 

thus the polarization of the field is not 

accounted for in the strict analysis. The 

scalar wave equation can be represented 

as: 

   
0)( 222

0

2  nkt   (1)
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where Ψ is a field solution in any 

Cartesian coordinate of E or H 

representable in the standard cylindrical 

coordinate system. k0 is the free space 

wave number, n the refractive index in the 

region of interest which for the case of the 

index profiles under consideration is 

symmetrical about the z axis, and a 

function of the radial coordinate r. is 

the propagation constant. The expressions 

for the E field may then be reduced to: 

      (2) 

and 

            (3) 

 

 
 

FIGURE 1 Coordinate System for 

Crosstalk Analysis 

where the a’s and b’s represent the modal 

amplitude coefficients. Note the explicit z 

dependence of the amplitude coefficients. 

The factors N1 and N2 are normalization 

parameters that arise from the process of 

treating these as orthonormal modes. 

These may be represented generically as: 

                                           (4) 

where nco denotes the core index of 

refraction. The overall region of 

integration is represented by the area A 

where the cladding is assumed to extend to 

infinity. It can be shown that the coupled 

integro-differential equation that 

represents the process of treating one fiber 

as a perturbation of the other is:  

          (5) 
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For a strict analysis the infinite set of 

radiation modes and the finite set of 

guided modes have to be considered. This 

would mean solving the expression for the 

scalar field for a large number of modes 

and thus having a large number of coupled   

equations. In order to simplify the problem 

the principle of superposition can be 

applied under the approximation that the 

fields in the fiber are a linear sum of the 

field of the individual fibers in isolation. 

This approximation of course assumes that 

the fibers are not too close to each other 

optically, and that they are very similar, if 

not identical. Thus we can approximate the 

total field for the waveguide by the 

expression  

  (6) 

This when substituted into equation (5) gives the result 

   (7) 

Similarly, we treat the first fiber as being perturbed by the presence of the second fiber, and 

obtain 

   (8) 

CONCLUSION  

The largest value for the fundamental 

mode, and hence the trial function is an 

accurate representation of the field 

solution for the fundamental mode. In the 

selection of the Gaussian approximation 

for the analysis of the coupler problem, the 

selection was made on the basis of the fact 

that the formalism allowed use of both 

arbitrary profiles as well as provided 

closed form solutions for a Gaussian 

distributed index profile.  
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Abstract  

This article reports about the air-breathing fishes which deals with morphology, histochemical 

analysis of respiratory members and muscles, morphometrics and development of respiratory organts, 

hematology and other parameters. The scientific significance and application of the studies of 

functional morphology and physiology in understanding the alteration caused by pollutants have also 

been elucidated.  
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INTRODUCTION 

The air-breathing structures appeared in 

freshwater fish during the late Silurian or 

early Devonian period and are thought to 

have evolved as adaptation to hypoxic 

water conditions due to severe periodic 

droughts (Smith 1931;Johansen 

1970).Recent studies on air-breathing fish 

have demonstrated that various types of 

morphological and physiological 

adaptations have made it possible for fish 

to utilize aquatic and aerial respiration. 

The morphological and physiological 

adaptations in these fishes are designed in 

a manner so that they derive maximum 

advantage of their surrounding 

environment. There is an intimate 

relationship among the physico-chemical 

characters of habitat, nature of biota, food 

chain and finally the morpho-physiological 

adaptation of animals.  

2. Morphology  

The structures of the different types of 

respiratory organs have been studied for 

many years by several scientists. Munshi 

(1961, 1962, 1962a, 1968), Hughes and 

Munshi (1973), Dutta (1968), Jordan 

(1976), Peters (1978), and Burggren 

(1979) found/ that certain air-breathing 

fishes such as Clarias batrachus, 

Heteropneustes fossilis, Blue gourami, 

Trichogaster trichopterus, Anabas, 

Macropodus and Betta possess 

labyrinthine air-breathing organs. These 

organs are derived from the epibranchial 

regions of the first and second branchial 

arches, and extend dorsally as plate-like 

organs to fill the suprabranchial chamber 

and the air-sacs which are the extensions 

of the opercular cavity or branchial 

chamber. The earlier hypothesis of Munshi 

(1962b) that the "respiratory islets" of 

H.fossilis and C. batrachus are modified 

lamellar structures has been confirmed 

later by electron microscopic studies of 

Hughes and Munshi (1973a). According to 

them, the cells forming the vascular spaces 

in the dendritic organs and respiratory 

islets are typical pillar cells of the gills.  

Although the suprabranchial chambers in 

the Anabantidae group are extensions of 

 

     National Research 

  & Journal Publication 

http://www.nrjp.co.in/


Morphological Analysis On Air-Breathing Fishes: An  Overview 
Kamini Kumari  

 

JMSOS (54-60) NRJP Journals 2018 © All Right Reserve  Page 55 
 

branchial chambers and the labyrinthine 

organs which have developed on the 

epibranchials, the "respiratory islets" of the 

accessory respiratory organs have evolved 

in different fashion. The hypothesis that 

the labyrinthine organs and the respiratory 

islets of the suprabranchial chambers 

represent modified gill structure (Munshi 

1968) is now no longer tenable as the 

electron microscopic studies of Hughes 

and Munshi (1973a) revealed that in 

Anabas testudineus the pillar cells of the 

air-breathing organs do not have the same 

relationship as in gills, but are modified 

epithelial cells. Obviously we are dealing 

with analogous rather than homologous 

structures that are used to serve the same 

function, supporting the contiguous 

vascular units which make up these 

respiratory organs. Such a supporting 

function is clearly of importance. During 

evolution, different structural arrange-

ments have been selected to provide 

surfaces with minimum diffusion barrier 

between blood and the respiratory medium 

(Hughes and Munshi 1968). Further, the 

blood capillaries of the respiratory islets of 

Anabas are unique structures, having a 

series of most characteristic type of 

unicellular valves ever discovered in any 

animal system so far (Hughes and Munshi 

1973a). These valves control the 

movement of blood through the respiratory 

islets. In Amphipnous cuchia and Channa 

sp. the suprabranchial chambers are the 

extensions of the pharynx. The vascular 

mucosa of the air-sacs have evolved 

independently (Hughes and Munshi 

1973a) and not from the gill lamellae as it 

appears in the histological preparations 

under light microscope (Munshi 1962a; 

Munshi and Singh 1968).  

In Amphipnous (Monopterus) cuchia, the 

structure of the valve is very unique. It 

projects freely into the papilla lumen and 

appears to be involved in the regulation of 

blood flow through individual papilla 

(Hughes and Munshi 1973a). These 

structures were discovered for the first 

time and are not only new contributions to 

knowledge, but open up new lines of 

further research.  

In Periophthalmus vulgaris and Boleopht-

halmus boddaereti, opercular chambers are 

modified for air-breathing purposes. The 

accessory respiratory organs of P. vulgaris 

provide an excellent example of adaptation 

by modification of opercular chambers 

(Singh and Munshi 1969). In this fish, the 

opercular chambers have enlarged and 

become vascularized for respiratory 

purposes. Intricate mechanisms for 

opening and closing of the inhalant and 

exhalent apertures have evolved and the 

branchiostegal apparatus has developed a 

special type of safety valve which is 

workable by stripes of muscles. Further, 

the studies on ultra structure of gills of 

these air-breathing fishes have made new 

contributions to our knowledge. The 

earlier hypothesis of Munshi and Singh 

(1968a) that the pillar cells are modified 

smooth muscle cells have been confirmed 

(Munshi 1976). 

Some other forms of accessory gas 

exchange organs have evolved in 

numerous groups offish in order to obtain 

oxygen from air. These air-breathing 

organs may be in the form of modified 

swimbladders, pharyngeal cavities, 

stomach and intestine (Johansen 1966; 

Munshi 1976; Singh 1976). Kramer and 

McClure (1980) found that similar to other 

callichthyids, the posterior end of the 
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intestine of Corydoras aeneus works as an 

accessory respiratory organ and its anterior 

end is provided with a muscular bulb. 

Generally, these organs are utilized for 

oxygen uptake and gills are used for the 

elimination of CO2, and these processes 

seem to be similar to aquatic respiration 

(Randall et.al 1978; Burggren 1979).  

It has been observed by Jordan (1976) that 

some air-breathing fishes are facultative 

air-breathing and can survive indefinitely 

on dissolved on dissolved oxygen, while 

some such as Protopterus, Lepidosiren and 

Electrophorus are obligate air-breathers 

that will drown when access to air is 

denied. She also found that Clarias 

batrachus is a bimodally breathing teleost. 

C. Batrachus possesses an air-breathing 

organ with highly branched dentritic 

organs or respiratory 'trees' that develop as 

outgrowths of the second and fourth gill 

arches, and are located in the 

suprabranchial chamber.  

Histochemistry  

3.1 Histochemical Studies Of The Respi-

ratory Membrance 

A complete knowledge of the cellular 

structure of the respiratory membrane of 

the air-breathing organ is essential to 

understand its physiology. The 

histochemical study of the respiratory 

membrane reveals five kinds of specialized 

cells: (a) mucous cells, (b) adicophil 

granular cells, (c) basophil mast cells, (d) 

large bi-or trinucleate glandular cells, and 

(e) mitochondria rich cloride cells in the 

gills and accessory respiratory organs of 

many air-breathing fishes (Munshi 1960). 

The typical goblet type of mucous glands 

are present in large numbers in freshwater 

fishes such as, Catla catla, Labeo rohita, 

Channa punctatus, Mastracembellus 

armatus, Clarias batrachus, Heteropneustes 

fossilis. In C. catla these respond to the 

chloride test (Munshi 1964). This means 

that besides mucous secretion, they also 

play an important role in chloride 

regulation. In air-breathing fishes viz C. 

punctatus, C. batrachus and H. fossilis 

only few mucous cells give positive 

reaction with Ag N03/HN03 test for 

chloride. The medullary hormones of 

adrenal have profound effect on the 

mucous cells of air-sacs and the gills of H. 

fossilis and M. aculeatum respectively 

(Guha et al 1967).The sulphated acid 

mucopolysaccharide component of the 

mucous keeps the air-sac moist and 

lubricated during gaseous exchange. 

The acidophil granular cells of the gill 

epithelia are diastase resistant, PAs-

positive. Those belonging to the 

connective tissue system are PAs-negative, 

however, almost all the granular cells are 

PAs-positive after extraction of lipids. The 

granules of these cells are composed of 

tyrosine-rich protein. The cells also appear 

to contain a large amount of RNA. The 

eosinophilic granular cells appear to 

contain carbohydrate, protein and lipid 

firmly bound with each other. Some of the 

cells give positive reactions for alkaline 

phosphatase. These cells do not respond to 

AgN03/HN03 test for chloride (Singh and 

Munshi 1968). 

The basophilic mast cells are present in 

large numbers in the sub-epithelial 

connective tissues of the gill lamellae of 

Hilsa ilisha. They are closely associated 

with blood capillaries (Munshi 1960). It is 

quite meaningful that mast cells (which are 

reservoirs of heparin and histamine) are 

found in the gills of fishes. 
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The bi- and trinucleate glandular cells are 

found in the gills of siluroid fishes. They 

have been derived from the glands of skin 

of these fishes (Munshi 1960). The 

cytomorphosis of these glands has been 

studied for the first time and throw light on 

their origin (Mittal and Munshi 1970). 

Chloride cells are found in good numbers 

in many of the air-breathing fishes viz 

Anabas and Clarias which live in brackish 

waters also. The endoplasmic reticulum is 

very well developed and a large number 

ofmitochondria is found in these cells 

(Hughes and Munshi 1973a). 

Large amounts of reserve fats have been 

discovered in true air-breathing organs of 

amphibious fishes (Singh et a11973). The 

stored lipids lie in the well-developed fat 

cells of the connective tissue layer between 

the respiratory islets and the muscles of the 

airsacs. A direct correlation exists between 

the vascularity of the organs and the 

concentration of the fat globules, and they 

contain both acidic and neutral fats. The 

pharmacological action of adrenalin and 

atropine was effective in bringing about 

complete mobilization of the fat deposits 

of the air-sacs of Saccobranchusfossilis in 

vivo condition. 

3.2 Enzyme Histochemistry Of The 

Respiratory Muscles 

The gill ventilation is under the influence 

of buccal pressure and opercular suction 

pumps. These pumps are operated by 

means of a series of respiratory muscles. 

The enzyme histochemistry of these 

respiratory muscles has opened up a new 

field of investigation and it also reveals 

that the muscles operating these 

respiratory pumps are composite in nature. 

Red, white and intermediate muscle fibers 

have been distinguished in the respiratory 

muscles depending on their intensity of 

reaction for succinic dehydrogenase 

(Munshi et a11975). It has been noted that 

the muscles innervated by the facialis 

nerve are dominated by red fibers, whereas 

those innervated by trigeminal are 

dominated by white muscle fibers (Ojha 

and Munshi 1975). The cytochemical 

differentiation of the muscle fibers will 

reflect their metabolic activities during gill 

ventilation. The combined study of ultra 

structure and enzyme activities of muscle 

fibers provides an in depth understanding 

of the muscle physiology which can be 

correlated with behavioral patterns of air-

breathing fishes. 

Both electron microscopy and enzyme 

determination techniques were used by 

Hochachka et al (1978) and Johnston 

(1979) to determine the ultra structures and 

enzyme activities of white and red muscle 

fibers of Aruana and Arapaima, both 

obligate air breathers.  

Their study reveals that the white muscle 

fibers in both species possess a rather 

similar ultra structure, characterized by 

large diameter, very few mitochondria, and 

few capillaries. They also found that white 

muscle fibersof Aruana displayed higher 

levels of enzyme activity, while enzymes 

in aerobic metabolism occurred at about 

one half the levels in Arapaima. 

 No red muscle was found in Aruana, but 

it was present in Arapaima and was fueled 

by glycogenand lipid droplets. Their 

studies led to a revealing conclusion that 

the surface skimmer sustained a higher 

oxidative capacity in its myotomal muscles 

than that of the facultative air-breather.
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4. Morphometrics and development of 

respiratory organs 

An earlier study (Das 1927) detailed only 

the morphometric aspect of the air-

breathing organ of Channa striatus and C. 

punctatus during their ontogenic 

development. Whereas the more recent 

morphometric studies (Hughes et a11973; 

Hakim et al1978) explain the role of the 

gas exchange machinery of the amphibious 

fishes during their development and 

growth. Recently, Dube and Munshi 

(1974) have observed that Anabas 

testudineus of the lower weight group 

survived for a longer period than that of 

higher weight group, when prevented from 

surfacing. They reasoned that as the fish 

grow, the rate of increase in gill surface 

becomes less than that in the surface of the 

accessory respiratory (labyrinthine) organ. 

Dube and Munshi (1974)also found out 

that the O2gas-diffusing capacity of the 

gill of Anabas testudineus decreases at 

faster rate with increasing body weight 

than that of Clarias and Heteropneustes. 

These findings explain why Anabas 

ofhigher weight group dies when not 

allowed to breathe atmospheric air 

whereas the gills and skin of Clarias and 

Heteropneustes are efficient enough to 

take care of the total metabolic demands of 

the fishes as they grow in size.The 

estimation of the diffusion capacity of the 

accessory respiratory organs of the air-sacs 

of Amphipnous are less suited for oxygen 

uptake than that of Anabas. 

The morphometry of respiratory surface area can be used for gas transfer by using the 

following equation (Hughes and Morgan 1973) 

VO2 = K (A PO2)/T. 

where V02 = 02 uptake in ml 02/min; A is the area in cm
2
 for gaseous exchange; P02 is the 

mean difference between the oxygen tensions of water and blood; K is the permeation 

coefficients (ml 02/m/cm
2
 mm Hg/min). 

On the basis of morphometric deduction of 

the surface area, its physiological aspects 

can be inferred. These studies further have 

practical importance in rearing and 

transporting of these air-breathing fishes 

(Munshi and Ojha 1974; Munshi and Dube 

1974; Munshi et aI1974). Other 

researchers (Lenfant and Johansen 1968; 

Farber and Rahn 1970; Hughes and Singh 

1970a, b, 1971; Singh and Hughes 1971; 

Magid and Babiker 1975;Stevens and 

Holeton 1978;Magnuson et al1982; 

Ischimatsu and Itazawa 1983a, b) have 

also shown that there are considerable 

variations among air-breathing fishes in 

the degree of dependence on aquatic or 

aerial respiration depending on degree of 

development and efficiency of the 

respiratory and related structures, 

environmental limitations and metabolic 

needs of the fish. 

5. Ecology, Pollutants And Air-Breat-

hing Fishes 

The extensive use of insecticides is 

continuously polluting fresh water. There 

are manifold effects of insecticides on 

living organisms including economically 

important fishes. They are also responsible 

for a number of physiological and 

biochemical disturbances. Metasystox is 

known to be the most widely used 
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insecticide against paddy sucking aphids, 

spiders, mites, saw flies etc. It has been 

proven by Natarajan (1981) that in the 

pesticide contaminated water, the air-

breathing organs of Channa striatus playa 

very important role by extracting O2 from 

air during their stay in such contaminated 

water. He also observed the existence of 

DDT and Dieldrin-induced anemia as 

shown by the low erythrocyte count, low 

Hb content, light MCH and colour index 

in Channa punctatus. The progressive 

decrease in erythrocyte count, 

Hbconcentration and total leucocyte count 

were found in C. punctatus exposed to 

malathion and methyl parathion. It has also 

been observed by Natarajan (1978) that 

when a climbing perch, Anabas scandens 

is exposed to a lethal dose of sumithion, it 

used its air-breathing organs extensively to 

overcome the pollution stress for survival. 

6. Hematology: 

Hematology And Other Blood Para-

meters 

A series of hematological studies on 

Amphipnous, Anabas, Channa and 

Heteropneustes indicate that the oxygen-

carrying capacity of blood is related to 

body size of these amphibious fishes 

(Dube and Munshi 1973; Mishra et al 

1977; Pandey et al 1977). Recently, a 

comparative study of the bloods of 45 

species ofAmazonian fishes (Powers et al 

1979) pointed out that thereis a significant 

difference between water and airbreathers 

CO2 tension in the blood. Air-breathing 

fishes have much higher CO2 tension in 

the blood and the arterial CO2 tension of 

water breathers is generally below 5 torr 

(Rahn 1966).Whereas, in the air 

breathersCO2 tension ranges from 15to 43 

torr (Rahn and Garey 1973). 

Thus, it is apparent that with the evolution 

ofair-breathing mechanism, adjustments 

occur at the molecular level of CO2 which 

is the causative factor for efficient 

hemoglobin function to counteract the 

increased CO2 load. Therefore, SOIPe of 

the differences in the hemoglobin of air 

and water breathers are related to the effect 

of carbon dioxide on the hemoglobins of 

the air-breathers (Farmer 1979). Further, 

while studying the effects of CO2 on 

hemoglobin function of air-breathing fish, 

Farmer investigated three major points. 

First, to what extent are the oxygen 

binding properties of non-mammalian 

hemoglobins get influenced by CO2 and 

whether these properties are independent 

of pH or not. Second, whether or not the 

hemoglobins of water breathers differ from 

the hemoglobins ofair-breathers with 

respect to the magnitude of the effect of 

carbamino CO2 affinity. Third, whether or 

not there is a correlation between Bohr 

effectand effect of carbamino CO2 on the 

O2 affinity of hemoglobin. He also found 

that the blood CO2 content of air-breathing 

fish and amphibians is much higher than 

that of water breathers, but hemoglobin 

showed no adaptation to an increased CO2 

load. But the drop in oxygen affinity of 

hemoglobin caused by CO2 is increased by 

increasing pH for each hemoglobin 

examined. 

7. Conclusion 

Being a warm water tropical fish the air-

breathers are not only widespread in India, 

but the Indian biologists have made 

significant contributions to the 

understanding of their functional 

morphology. Gross morphology and the 

behavioural aspects of the air-breathing 

fishes have been researched more 
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intensively than the applied aspects of 

physiology and effects of pollutants on 

morphology.  
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Abstract  
This paper focuses on the marketing strategies of financial products adopted by various commercial 
banks in the private sector in the city of Kanpur and explains what they are currently doing in this 
area and the future prospects of marketing financial products. The current study is based on a 
questionnaire survey of eight commercial banks in the city of Kanpur to identify current marketing 
strategies. The study found that the marketing strategies adopted by these banks to market their 
products were poorly designed and incomplete. The study found that it is necessary to develop a more 
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also found that they had very vague ideas about managing customer relationships. 
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INTRODUCTION 
India's financial services sector is quite 
competitive to face the changing 
environment today. Several external forces 
have affected the sector, including 
socioeconomic, regulatory and technical 
factors. Undoubtedly, changes in the 
regulatory environment have had the 
greatest impact in this area. In particular, 
the importance of technology for financial 
institutions of private commercial banks 
has increased.  

Currently, there are 35 private commercial 
banks that operate in India and offer a 
variety of products, but there are some 
fundamental differences in structure and 
performance. As competition among them 
increases day by day, the 
commercialization of financial products is 
becoming a major concern. 

This comparative study has focused on 
several aspects of marketing, advertising, 
positioning in the market and the 
promotion of some private commercial 
banks in the city of Kanpur. Private 
commercial banks operating in India 
constantly focus on understanding and 
anticipating the needs of customers. They 
have already made considerable progress 
in a very short period of time. Many banks 
have been rated as the best banks in Korea 
with an internationally recognized 
CAMEL rating. They have already become 
envious among competitors after achieving 
success in a highly dynamic industry. 
Commercial banks in the private sector 
offer a range of diverse financial products. 
They follow a variety of strategies to sell 
such products. In this article, we will 
mainly emphasize how private commercial 
banks market their products. 
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Objectives of the investigation. 

The purpose of this study is to identify the 
strategies used by private commercial 
banks in India to market their products. At 
the same time, this white paper focuses on 
the understanding of important issues in 
the development of the financial services 
marketing strategy. We analyze the 
relative position of private commercial 
banks operated by the city of Kanpur, 
pricing strategies and promotional 
activities to determine their position in the 
market and competition.  

How to collect data?  

The key data on the bank's service 
marketing strategy were collected through 
a guide interview of each bank official. In 
this sense, structured questionnaires with 
21 questions were used (see the Appendix 
of the questionnaire). Complementary data 
were collected from: Marketing, 
Marketing of financial products and other 
texts for brochures and reports of banks 
selected for this document.. 

APPENDIX: Sample Questionnaire 
Marketing of banking services: a comparative study of some private commercial banks in 
the city of Kanpur 
Name of the bank: 
1. Do you use market segmentation for marketing financial products? As 
2. Do you measure the needs of customers and the motivation for marketing financial 
products? 
3. Do you use differentiation attributes to sell your product? Then how 
4. What promotional tools do you use to sell your financial products? 
5. What advertising media do you use to promote your product? 
6. Create and use a brand image for product marketing? 
7. What is the pricing policy for the product compared to its competitors? 
8. How do you add the comfort of space (distance) to your customers versus your 
competitors? 
9. Do you maintain a customer database in marketing of financial products? 
10. Does your bank practice customer relationship management? 
11. How does the bank manage customer relationships? Describe the various steps involved 
in this process. 
12. How do you use Internet banking or electronic banking with a competitive advantage? 
13. What are the key factors in the development and maintenance of customer relationships? 
14. What specific tasks do relationship managers perform for marketing financial products? 
15. How do I handle customer complaints? 
16. What are the customer retention strategies? 
17. How do you measure customer comments on the products offered? 
18. What is your strategy to sell your product as an individual sale? 
19. Do you use direct marketing techniques to promote your products? Then how 
20. Does your bank participate in social marketing for marketing purposes? 
21. What kind of social marketing are you doing? 
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Marketing strategies of Selected Private Sector Commercial Bank 
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Review of the literature 

India's financial services sector is quite 
competitive to face the changing 
environment today. There are 30 
commercial banks in the private sector in 
India, each offering different products and 
services, but there are some fundamental 
differences in structure and performance. 
As competition among them increases day 
by day, the commercialization of financial 
products is becoming a major concern. 
This white paper focuses on marketing 
strategies for financial products. First, it is 
important to know what your marketing 
strategy is and what financial products 
your bank offers. 

Marketing strategy 

A marketing strategy can be defined as an 
outline of the general marketing logic that 
a business unit expects to achieve the 
characteristics of its marketing objectives 
and target markets, positioning and 
marketing spending levels. Describe 
specific strategies for each element of the 
marketing mix and describe how they 
respond to the threats, opportunities and 
critical issues that are listed in your 
marketing plan. 

Understanding the consumer of 
financial products 

Understanding the needs and requirements 
of customers is a guiding philosophy of 
marketing. Marketing orientation 
Organizations must be able to see their 
business from the customer's perspective. 
The motivation of the consumer, the 
attitudes and perceptions of the company 
and its products, and the understanding of 
the decision-making process, as well as the 
understanding of the broader aspects of 

psychology and consumer behavior are 
necessary. 

Identify and guide the financial 
perspectives. 

The development of effective marketing 
strategies involves understanding the 
general patterns of consumer behavior of 
financial services, as well as financial 
institutions, especially commercial banks, 
to understand the differences between 
customer requirements and financial 
products. This problem of customer 
variation can be identified through market 
segmentation. The benefits of market 
segmentation can help you design your 
marketing strategy. The precision of 
market segmentation of financial 
institutions contributes to competitive 
advantage because it is one of the 
conditions to develop an effective 
marketing strategy. Several conditions 
have been pointed out that affect the 
effectiveness of the potential profitability 
of a marketing strategy, such as the ability 
to measure, the importance, the 
accessibility, the ability to act and the 
differentiation of objectives. Again, 
commercial banks can formulate different 
segmentations based on geographic or 
demographic variables. 

Development and management of 
financial products. 

The products are usually the basis on 
which customer satisfaction is created. 
Therefore, it is a key element of the 
marketing mix. The products provide the 
basis for competition, allow organizations 
to generate revenue and provide an 
indication of the strategic direction of the 
organization. Therefore, financial 
institutions are particularly interested in 
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the processes and procedures associated 
with new financial services and product 
development, and the factors that 
contribute to the successful adoption of 
new products; How to manage the life of 
the product to protect it from competition; 
A method of brand use to differentiate 
products in similar alternatives; When to 
recover low benefit products in that range; 
And how to effectively implement the 
retirement process with minimal adverse 
effects for banks and customers.  

Distribution channel 

The distribution includes a variety of 
activities that culminate in the creation of 
three types of utilities: time, place and 
property. From a temporal perspective, the 
implementation allows clients to 
conveniently access financial services. The 
products and services can be used by 
customers who are in a convenient and 
accessible location through the distribution 
with respect to their location. With respect 
to the distribution of possession, the 
customer gives the customer access to the 
product for future consumption or use. In 
addition, distribution functions 
communicate effectively with customers 
and provide a means for customers to 
communicate with banks. 

 Prices of financial instruments. 

The price of a financial instrument can 
vary in many ways. Some prices are clear, 
others are not, some are based on monetary 
value, others are not. For example, the 
price of a financial instrument may be the 
interest rate of a loan, the notification 
required to withdraw money from the 
account, the fee for soliciting advice, the 
commission paid to a broker, such as a 
broker. 

Advertising and promotion of financial 
products. 

Promotions serve a variety of functions, 
including providing information about 
individuals and groups, persuading and 
educating them, harmonizing them with 
other elements of the marketing mix, 
securing new customers, retaining existing 
customers and improving employee 
morale. Projection of the image of the 
company. There are several ways in which 
banks can connect with customers and 
prospects. A specific combination of 
promotional methods is called 
"Promotional Blend". Includes mixed ads, 
promotions, personal sales, promotions 
and promotions, direct mail and direct 
response ads. 

 Build and manage relationships with 
customers. 

Relationship marketing involves attracting, 
maintaining and improving customer 
relationships with organizations. 
Establishing relationships with customers 
is more than just a marketing function. 
This is an organizational philosophy that 
affects operations and processes, 
employees, customer service and quality. 

Analysis of data and results 

The purpose of this document is to identify 
marketing strategies for financial products 
in private commercial banks in India, 
especially in the city of Kanpur. The 
private bank of India is a government-
owned bank, like a public sector bank. 
Private banks in India can be listed 
publicly. They can also be traded on the 
stock exchange. The private bank of India 
owns 18.2% of the total assets of the 
Indian banking industry. 

JMSOS (61-70) NRJP Journals 2018 © All Right Reserve  Page 64 
 



Marketing strategies of Selected Private Sector Commercial Bank 

Dr. Prakash Chandra Vaish & Govind Kaushal Vaishya 

We selected eight local commercial banks 
(PCB) as a sample to identify marketing 
strategies for financial products. The 
survey was developed to identify strategies 
related to the commercialization of 
financial products. The questionnaire was 
administered through a personal interview 
process with the people involved.  

The banks that we surveyed for the 
research are: 

1. Axis Bank 

2. HDFC Bank 

3. ICICI Bank 

4. Oriental Bank Of Commerce 

5. Karur Vysya Bank 

6. ING Vysya Bank 

7. Canara Bank 

8. Badradi Urban Bank 

 
Analytical Part of the Questionnaire 

Marketing strategy is an integration of 
large number of factors; the questionnaire 
was designed in such a way that it could 
cover as much variables as possible. The 
analyses of data from the questionnaire are 
mostly descriptive. The analysis and 
findings are given bellow: 

a. Segmentation: Bases for 
segmenting financial product 
customer 

Understanding customer and their needs 
and requirements are important for 
developing marketing strategy. By 
analyses of questionnaire, it has been 
found that the factors affecting in 
segmentation of corporate banking and 
consumer / personal banking are different. 
The factors that banks emphasize to 

identify the needs and requirements are as 
follows: 

For corporate customer: 

  Financial Strength and credit 

worthiness 

  Market Positioning 

  Reputation & Integrity 

  Industries 

  Listed Companies 

For personal banking: 

  Occupation 

  Income and Propensity to save 

  Attitude towards banking 

  Market demand 

  Geographic concentration 

b. Measuring the Customer Needs 
& Satisfaction 

Out of the eight banks only one bank has 
said they measure the satisfaction through 
a written questionnaire and other two 
banks measure it by a simple verbal 
process. Others responded that they follow 
up the customer and through their post 
service behavior, they measure the 
customer satisfaction. 

c.  Product Differentiation 
Strategies 

Innovation of new products is a rare case 
for the local PCBs in India rather they 
modify their offerings from that of their 
competitors. They do this by analyzing the 
reports, brochure or with client interview, 
Central Bank’s information & regulations, 
lending rate, deposit rate etc. The main 
criterion for differentiation is made by the 
pricing policy through lowering the 
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lending rate from their competitors. Other 
criteria for differentiation are: maturity of 
products, market demand, and geographic 
concentration. The major common criteria 
for differentiation of financial products in 
Private Commercial Banks: 

1. Pricing Policy/Interest Rate 

2. Maturity of Products 

3. Market Demand/Trend 

4. Geographic Concentration 

 
d.  Promotional Tools used for 

Marketing of Financial Products 

From the survey it has been found that 
banks use advertising media in a greater 
extent, personal selling in a limited extent. 
Public relations for promotional purpose 
are used in medium extent. Analysis on 
promotional tools used by banks shows 
that advertising are widely used method of 
promotion than personal selling. The 
ranking on three mediums of promotion: 
  
1. Advertising 

2. Personal Selling 

3. Public Relations 

i. Advertising Media: 

 All banks use newspapers as the 
promotional campaign and it is used to 
communicate about the new offer or any 
new news about the existing product and 
service of the banks. TV commercials are 
now widely used communicating vehicle 
by the banks as the survey showed. Out- 
door advertising media like bill-board, 
brochures etc are being used by the banks 
in medium extent. The rate of using three 
advertising media: 

1. Newspapers   100% 

2. Outdoor Advertising  85% 
3. TV Commercials  6 

ii. Personal Selling: 

Personal selling in the PCBs is not used in 
an extensive or structured form. The role 
of personal selling is taken by the 
relationship managers but mainly by the 
officers in branches. Only 35% of the 
banks use the personal selling strategy to 
market their products. Visiting corporate 
clients negotiating with them for the rate, 
presentation, attending client for both 
corporate and personal banking etc are 
some job done by personal selling. 

iii. Public Relation:  

The trend of using public relations in 
marketing is growing over time. 63% of 
sampled banks use public relations 
activities to promote the bank’s image as 
well as their products. 

e.  Branding Image and Symbol 

Brand image and symbol are used in the 
form of a name or symbol or a 
combination of both to differentiate their 
offerings from those of their competitors. 
All banks try to use the brand image 
through an attractive slogan and by 
providing the quality service. Only one of 
the sample banks has Brand Manager. 
Priority Banking, Wealth Management 
Counseling, etc. are some slogans used by 
the banks to create a brand image.  

f.  Pricing Policy 

From the analysis of surveyed data it can 
be said that 75% of the banks use 
competitive pricing strategy, 13% follow a 
mark-up pricing policy and 12% follow 
brand-pricing strategies which lead to 
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higher prices (interest rates) compared to 
those of their competitors.  

g.  Spatial Convenience 

Spatial convenience is provided by branch 
location and technology driven delivery 
services such as ATM. To create spatial 
convenience branches and ATM booths 
should be established near the target 
customers. But branches and ATM booths 
of local PCBs do not consider the 
customers’ convenience, rather they 
emphasize on rent advantage.  

ATM is used to provide convenience by 
placing them in locations like shopping 
mall, in some central place of areas. Other 
banks are yet to take initiative to provide 
to provide service through ATMs. 63% 
PCBs use ATM booths only in Kanpur 
City.  

h.  Database Marketing 

Private Sector Commercial Banks recently 
have started customer database for 
marketing purpose. The research shows 
that all of the sample banks use database 
for marketing of their products. 

i.  Internet Banking 

Almost all the private banks have their 
own website. Internet Banking has already 
been started. But the operation is not so 
much extended.  
Following are the common features of 
Internet Banking: 
 View account balances and 

transaction history 

 Verify deposits 

 Check loan balances 

 Check loan payment information 

 View interest information 

 Various information regarding their 

products 

 
j.  Customer Relationship 

Management 

The survey shows that customer 
relationship management (CRM) is not 
being practiced by most of the private 
banks. They have vague idea about CRM. 
However, they try to follow these 
important aspects of CRM.  These are as 
follows: 

 Customer Retention: 

100% of the surveyed banks give 
emphasize on retaining customers on the 
basis of existing customers base. Customer 
retention can also be made by effectively 
managing customers’ complaints. The 
survey found that customers are retained 
through:  
  Focus on existing customers 

  Superior products & quality 

service 

  Providing new facility 

  Technological innovation 

  Loyalty building & Satisfaction 

  Quick response to customer needs 

and problems 

♦ Managing Customer Complaints: 

Customer complaints are identified by a 
number of ways: such as customer 
complaint box, written form, verbal form. 
The interviews show that the customer 
complaint boxes are generally not used by 
the customers. They usually make 
complaint about their problems telling the 
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relevant person in the bank. Complaints 
are managed by taking quick actions.  

♦ Relationship Managers (RMs) 

The concept of Relationship Manager 
(RM) is being now used in the commercial 
banks but the job description of RMs is not 
well structured as they should. The job of 
RM is generally performed by the branch 
officers. The interviews revealed that the 
main job of Relationship Managers to 
reach out to the customers both corporate 
and personal, to make sure that the job is 
done in a systematic manner within the 
client’s time frame. The relationship 
managers for corporate banking are very 
much important because during the 
relationship the bank attempts to solve the 
problems of client organization and satisfy 
its needs through a series of transactions. 

k.  Large Corporate Customers 
versus Small Business 
Customers: 

The study reveals that banks understand 
the differences in needs between larger 
corporate customers and small business 
customers. Small business customers are 
more dependent on banks as a source of 
finance, compared to large corporations 
which usually have multiple banking 
relationships and can use the bargaining 
power to obtain better deals. As a result of 
this, small businesses tend to be more 
focused on price than larger corporations 
which favor quality of service and 
relationship development. 

l.  Societal Marketing: A Means of 
Publicity: 

The survey shows that a good number of 
Private Sector Commercial Banks have 

already been engaged in societal 
marketing. They do this by engaging 
publicity through contribution to the 
charitable issues, creating public 
awareness on some important issues and 
sponsorship for many events, ideas and 
education, or charitable issues. Some of 
these activities are: donation to flood 
affected, anti dowry movement, stipends 
for students, rehabilitation for acid burned 
etc. Sport sponsorship is used by the banks 
in the live telecast of cricket and a few 
games and offers a large viewing figures 
and opportunity of targeting a wide 
audience. This broadcast sponsorship is 
intended to create popularity of the bank. 

 Conclusion 

This paper is focused on the marketing 

strategies of financial products in Private 

Sector Commercial Banks (PCBs) in 

Kanpur city with a view to identify what 

they are now doing in this regard and what 

are the future prospects of marketing of 

financial products. Marketing is being 

practiced by the banks is not so much 

structured. The research shows that there is 

a great potential in marketing of financial 

products which will make the banking 

sector more effective. The PCBs are now 

feeling the greater importance of 

marketing because of increased 

competition, technological innovation and 

government regulations. They are trying to 

create a vision of marketing with a large 

number of promising issues like: Customer 

Relationship Management, Branding, 
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Electronic Banking, Tele-banking, product 

differentiation attributes, etc. Thus the 

changing environment is creating a 

changing demand for marketing strategies 

and by developing an effective marketing 

strategy banks can retain market shares 

and profitability as well as competitive 

advantages. Finally, it can be concluded 

that although financial product marketing 

of PCBs in India is in a growing stage, it 

has a good potential for development, as 

banks are now aware of its importance. 
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Abstract  

As an energy resource, biomass is very versatile in terms of the variety of forms. To simplify our 
study, we will concentrate only on fuelwood in this paper. 
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Introduction 
A biomass gasifier based electricity 

generation systemconsists of biomass 

preparation unit, biomass gasifier, gas 

cooling and cleaning system, internal 

combustion engine suitable for operation 

in dual fuel mode, and electric generator. 

The producer gas obtained from fuelwood 

can be used to generate power using a 

diesel engine with diesel as pilot fuel and 

producer gas as main fuel [1].  

The annual delivered electricity output 

(EAnnual) of a biomass gasifier energy 

system with rated power output of 

electricity generator is dependent on its 

capacity utilization factor (CUF). 

Assuming 21% conversion efficiency from 

fuelwood to electricity, it can be modelled 

using the following expression : 

EAnnual = PBMG(8760 ~ CUF) (1) 

and hourly energy output is given by 

EBMG(t) = PBMG(t)×NDFEG (2) where PBMG 

is the rated power of biomass generator, 

EBMG(t) hourly energy output of biomass 

generator, and NDFEG is the efficiency of 

dual fuel engine generator.  

Mathematical model of biogas generator 

Biogas can be produced from livestock 

manure and human sewage. A biogas 

based electricity generation system 

consists of a digester, a biogas collection 

tank, internal combustion engine, a 

generator as well as the piping and 

controls required for successful operation, 

The biogas is produced in the anaerobic 

digester. This biogas can be used to 

generate power using a diesel engine with 

diesel as a pilot fuel and biogas as main 

fuel [2]. 
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Assuming 27% conversion efficiency from 

biogas to electricity, it can be modelled 

using the following expression as 

explained above: 

E Annual = PBGG(8760 ×CUF) (3) and hourly 

energy output is given by 

EBGG(t)=PBGG(t)×NDFEG (4) where PBGG is 

the rated power, and EBGG(t) is the hourly 

energy output of biogas generator.  

Mathematical model of SPV generator 

Solar photovoltaic (SPV) technology 

involves the direct conversion of sunlight 

into electricity through the use of 

photovoltaic array. The sunlight impinging 

on panels, i.e. irradiance (incoming solar 

radiation), is measured in units W/m2. The 

PV system power output (DC) has 

approximately a linear relationship to the 

insolation. Using the solar radiation 

available on the tilted surface the hourly 

energy output of the PV generator, can be 

calculated according to the following 

equation [3] 

 EPVG(t) = G(t) × A × NPVG (5) 

where G(t) is the hourly irradiance in 

kWh/m2, A surface area of the PV modules 

in m2, EPVG(t) hourly energy output from 

PV, and NPVG is the efficiency of PV 

generator.  

All the energy losses in a PV generator, 

including connection losses, wiring losses 

and other losses, are assumed to be zero. 

Eq. (5) assumes that PV generator has a 

tracking system and a maximum power 

point tracker (i.e. n = 1). It also assumes 

that the temperature effects (on PV cells) 

are ignored.  

Mathematical model of diesel generator 

Conventional generators are normally 

diesel engines coupled to generator. Diesel 

generators supply energy in one of two 

ways. Either they generate only the power 

needed by the load (load following), or 

they generate at nominal power and the 

surplus energy (if any), is used to charge 

the battery bank. In this study, a diesel 

generator of both kinds is considered. The 

generator model is designed in such away 

that the diesel generator is always operate 

between 80-- 100% of their kW rating, 

while operating in conjunction with the 

battery bank and other renewable 

generators [4]. Energy generated by diesel 

generator in an hour t is defined by the 

following expression: 

 EDEG(t) = PDEG(t) × NDEG (6) where 

PDEG is the rated power, EDEG(t) is the 

hourly energy output, and NDEG is the 

efficiency of diesel generator.  

Mathematical model of rectifier 

 The rectifier is used to transform the 

surplus AC power from the MHG, BGG, 

BMG, DEG to DC power of constant 

voltage (when the energy generated by the 

hybrid energy system exceeds the load 

demand). The rectifier model is given 

below: 

EREC-OUT(t) = EREC-IN(t) × TREC (7) 
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EREC-IN(t) = ESUR-AC(t) (8) at any time t, 

ESUR-AC(t) = EMHG(t)) EBGG(t) + EBMG(t) + 

EDEG(t) - ELoad(t) (9) 

where EREC-OUT(t), EREC-IN(t) is hourly 

energy output and input from rectifier 

respectively, ESUR-AC(t) amount of surplus 

energy from AC sources, and NREC is the 

efficiency of rectifier. 

Mathematical model of charge 

controller  

To prevent overcharging of a battery, a 

charge controller is used to sense when the 

batteries are fully charged and to stop or 

decrease the amount of energy flowing 

from the energy source to the batteries. 

The model of the charge controller is 

presented below:  

ECC-OUT(t)=ECC-IN(t)×NCC(10) 

ECC-IN(t)=EREC-OUT(t)ESUR-DC(t)(11) 

where ESUR-DC(t) is the amount of surplus 

energy from DC sources, ECC-OUT(t), ECC- 

IN(t) is hourly energy output and input 

from charge controller respectively, and 

NCC is charge controller efficiency. 

Mathematical model of inverter 

The photovoltaic generator and battery 

produce DC power and therefore when the 

hybrid energy system contains an AC load, 

a DC/AC conversion is required. The 

inverter model for photovoltaic generator 

and battery bank are given below: 

EPVG-INV(t)=EPVG(t)×NINV(12) 

EBATT-INV(t)=[(EBATT(t-1)- 

ELoad(t)/(NINV×NDCHG)] (13) 

where EPVG-INV(t) is the hourly energy 

output from inverter (in case of SPV), 

EBATT-INV(t) hourly energy output from 

inverter (in case of battery), and NINV is 

the efficiency of inverter. 

Mathematical model of battery Bank 

At any hour t the state of battery is related 

to the previous state of charge and to the 

energy production and consumption 

situation of the system during the time 

charge from t-1 to t. During the charging 

process, controller when the total output of 

all generators is greater than the load 

demand, the available battery bank 

capacity at hour t can be described by or 

decrease the amount of energy flowing  

EBATT(t) = EBATT(t-1)) ECC-OUT(t) × NCHG 

(14) On the other hand, when the load 

demand is greater than the available 

energy generated, the battery bank is in 

discharging state. Therefore, the available 

battery bank capacity at hour t can be 

expressed as: 

EBATT(t)=EBATT(t-1×ENEEDED(t)15 where 

ENeeded (t) is the hourly energy needed 

by the load side, Enetload (t) hourly 

energy of load demand, EBATT(t), 

EBATT(t-1)is energy stored in battery at 

hour t and t-1 respectively, and NCHG, 

NDCHG is the battery charging and 
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discharging efficiency respectively. 

Meanwhile, the charged quality of the 

battery is subject to the following 

constraints. 

SOCmin<SOC(t)<SOCmax (16) 

The maximum value of SOC is 1, and the 

minimum SOC is determined by maximum 

depth of discharge (DOD), SOCmin = 1 - 

DOD (17) 

Mathematical model of dump load 

The dump energy is defined as the energy 
produced by the renewable generators or 
diesel generator but unused when the load 
does not need all the energy and the 
battery has reached its maximum capacity 
and can not store more energy [3]. In this 
study, a conventional electric water heater 
is assumed as dump load. The hourly 
dump energy is calculated as follows: 
EDump(t)=ECC-OUT(t)-[(EBATMAX-
EBATT(T-1)/NCHG] (18) 
Negative results are assumed as zero dump 
energy. where EDUMP(t) is total dump 
energy at time t, and EBATMAX is 
maximum capacity of battery. 

Mathematical model of load demand 

The load demand determines the total 
energy demand, ELoad, requested by the 
load model of the system for each time 
step in the simulation. In this case, there 
are four types of electrical loads: 
Household load (Lighting load, T.V., Fan, 
and Ratio), Commercial load (small shops 
lighting and floor mill), Industrial load 
(saw mill/paddy huller), and Community 
load (Primary health centre lighting, street 
lighting, school lighting). Thus, the energy 
demand of the loads can be expressed as: 
ELoad(t)= EHHL(t)+ ECOL(t)+ EINL(t)+ 
ECNL(t) (19) 

EHHL(t)= ECOL(t)= EINL(t)= ECNL(t)= 
∑ [Pi × ti × n]𝑛𝑛
𝑙𝑙=1  (20) 

where ELoad(t) is the total hourly load at 
time t, EHHL(t) hourly household load at 
time t, ECOL(t) hourly commercial load at 
time t, EINL(t) hourly industrial load at 
time t, ECNL(t) hourly community load at 
time t, Pi power consumed by appliance i, 
ti time of appliance usage, n number of 
devices, i type of device, and N is the 
number of electric appliance used. 
Conclusions 

The proposed model can be used in 

planning studies to determine the optimum 

design of an autonomous hybrid energy 

system. 
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Introduction 
According to Spacey et al., (2013), 
attitudes, chiefly positive attitudes, are 
assumed to be fundamental in the 
acceptance, implementation and success of 
new technologies. Literature relating to 
people’s views of technology is expressed 
in terms of attitudes to technology or 
attitudes to change (Spacey et al., 2013). 
For ICT systems to be successful, it is 
suggested that staff need positive attitudes 
to ICT (Fine, 2006; Evald, 2006). 
Attitudes have been suggested to influence 
behaviour but the research in this area is 
varied in its conclusions. Social 
psychologists, Fishbein and Ajzen (2005) 
submitted in the Theory of Reasoned 
Action (TRA) that an individual’s 
behaviour is determined by one’s intention 
to perform the behaviour, and that this 
intention is influenced jointly by an 

individual’s attitude and subjective norm 
(the latter is a measure of how people are 
influenced by their peer’s opinions). 
Applying this understanding to an 
individual’s acceptance of management 
information systems, the Technology 
Acceptance Model (TAM) (Davis, 1989) 
suggested attitude influences behavioural 
intention to use, and subsequent actual use. 
TAM also includes the constructs of 
perceived usefulness and perceived ease of 
use. Perceived usefulness is the extent to 
which a person believes that using a 
system (or computer programme, for 
example) will enhance their performance, 
whilst perceived ease of use is the extent to 
which a person believes that use of the 
system will be free from effort. These two 
constructs have an important impact on a 
person’s attitude toward using the system 
but, unlike the TRA, Davis found that 

 
     National Research 
& Journal Publication 

JMSOS (75-81) NRJP Journals 2018 © All Right Reserve Page 75 
 

http://www.nrjp.co.in/


Journal of Management Science, Operations & Strategies  
 Vol. 2 Issue 1, 2018 

attitude did not completely mediate 
between beliefs and intentions (Mathieson, 
2011). This suggests that an individual 
could hold negative attitudes to a system, 
but would still use it because it has high 
perceived usefulness (Dillon and Morris, 
2006). The success of any initiatives to 
implement technology in an educational 
program depends strongly upon the 
support and attitudes of people involved. It 
has been suggested that if librarians 
believed or perceived proposed computer 
programs as fulfilling neither their own or 
their students’ needs, they are not likely to 
attempt to introduce technology into their 
teaching and learning. Among the factors 
that affect the successful use of technology 
in library are librarians’ attitudes towards 
computers (Huang & Liaw, 2005). 

Attitude, in turn, constitutes various 
dimensions. 

Objectives of the Study 
The general objective of this study was to 
survey librarians’ attitudes towards ICTs 
in selected university libraries in Edo 
State. The specific objectives of this study 
are: 

1. To find out librarians use available 
ICTs  

2. To examine the frequency of ICT use 
by librarians. 

3. To investigate the purpose of ICT use 
by librarians in the library. 

4. To examine the attitude of librarians 
towards ICTs use for service delivery 

5. To find out factors that influence the 
attitude of librarians towards ICT use 
service delivery 

Data tabulation and result analysis 
Table 1: Purpose of ICT Application in Libraries 
 

S 
no 

Purpose of ICT Application Strongly 
Agree  

Agree Disagree Strongly 
Disagree   

1 Expand library Services 
rendered to users  

65 15 8 - 

2 Activities are together in one 
place (ease of control)  

79 5 - - 

3 Ease of Library co-operation or 
connectivity  

76 6 2 - 

4 Improved Financial 
management & time-saving  

65 11 8 - 

5 Enhances daily routine activities 
basis very effective  

68 13 2 - 

6 Information resources are 
delivery easily and faster  

71 13 - - 
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Table 2: Which of the following ICTs do you use for service delivery? 

Use of available ICTs Available  Not available  
Computers  84 - 
Computers connected to internet  55 29 
CD – ROM  57 27 
Telephone  82 2 
Fax machine  3 81 
OPACs 36 48 
Printer  72 12 
E-book  40 44 
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From Table 2 it can be seen that the 
respondents mostly used computers 
(100%), Telephone (97%) and Printers 
(85.7%) rendering services to users 

while the Fax machine was almost not 
used except by just 3.6% of the 
respondents.  

Table 3: How often do you use the available ICTs 

Frequency of use of available ICTs by 
librarians 

Every day Per week Per 
month 

never 

Computers  82 - 2 - 
Computers connected to internet  55 15 7 7 
CD – ROM  49 24 6 5 
Telephone  84 - - - 
Fax machine  - - 3 79 
OPACs 10 19 7 28 
Printer  54 19 9 2 
E-book  20 39 15 10 

 

 

Table 3 reveals that the respondent 
used the computer and phones on daily 
basis in the process of service delivery 

while the fax is used on a monthly 
basis by a meagre minority (3.6%). 

Table 4: For what purpose you use ICTs in the library 

 Purpose of use of ICTs by librarians? Strongly 
Agree  

Agree Disagree Strongly 
Disagree   

To help users doing research to find 
the information they need 

52 31 1 - 

Digitizing collections for     online 
access 

24 55 5 - 
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Answering incoming reference 
question via telephone, email, fax and 
chat 

37 47 - - 

For collaboration interactivity 28 53 1 2  
 

From Table 4 it can be deduced that the 
librarians have positive attitude towards 
ICTs use for information service 
delivery. This is obvious based on the 

fact the respondents generally refused 
the negative attitude scale while they 
completely accepted the positive 
attitude scale. 

Table 5: Attitude of librarians towards the use of ICTs 

 Variables Strongly 
Agree 

  Agree   Disagree Strongly 
Disagree 

ICTs will only put more work on the 
shoulder of librarians. 

- - 34 36 

I can’t think of any way that ICTs 
will enhance my career as a 
librarian. 

- 1 34 35 

ICTs are not exciting to use. - 1 31 38 
I avoid using ICTs whenever I can. - - 29 41 
Capable librarians do not need ICTs 
to operate in the library efficiently. 

- 4 27 39 

Use of ICTs in libraries reduces the 
personal treatment of library users. 

9 8 28 25 

I think that ICTs are very easy to use. 42 27 1 - 
I feel comfortable working with ICTs. 49 19 2 - 
ICTs will create more jobs than 
they eliminate. 

28 21 17 4 

ICTs dehumanizes society by 
treating everyone as a number. 

4 12 41 13 

ICTs isolate people by inhibiting 
social interaction. 

16 29 13 12 

 
Table 5 shows that majority (98%) of the 
respondents primarily use the available 
ICTs to assist researchers while the 100% 
of the respondents use the ICTs answering 
user queries. And this follows from the 

responses on the use of telephone where 
the whole respondents also agreed to using 
it daily. 
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Conclusion  
The findings show that there is 
considerable use of ICTs for service 
delivery in the libraries studied. However, 
crucial ICT tools such as OPACs, E-books 
and fax machines were rarely used. This is 
probably due to the fact that they are 
expensive and in most cases not available 
for librarians to use. The findings also 
show that tools like computers, telephone, 
printers and CDROM were used by 
librarians on daily and weekly basis. This 
suggests that rudiment ICT tools were 
used daily by the librarians. 
The majority of respondents sampled in 
this study showed positive attitude towards 
use of ICTs. In this regards, 98% 
responded that ICTs are easy to use while 
about 87% feel comfortable working with 
ICTs. This finding is in variance to 
findings of Igberia, Johnson, & 
Chakrabarti (2012), who found that there 
is widespread fear and negative attitude 
that have slowed progress of ICT 
implementation. The reason for this 
variance could be due to the time lag and 
the widespread ICT training in the 
Nigerian library scene. This is perhaps 
why Shuva (2005) opined that librarians 
attitude to the use of the information 
communication technology in the library 
depends largely on the influence of the 
ever changing digital landscape. The 
findings equally revealed a host of factors 
influencing the librarian’s positive 
attitudes towards ICTs. These include peer 
opinion /influence, knowledge of ICT, and 
possession of ICT literacy skills. 

Recommendations 
Based on the findings of this study the 
following has been recommended to drive 
increased use of ICTs for information 
service delivery: 

• There should be procurement and 
training in the use of fax machine, 
provision of adequate computer 
facilities, purchase and servicing of 
official telephone 

• Librarians should be exposed and 
trained on how to use emerging 
technologies for service delivery in 
the library 

• The library work environment should 
encourage peer interaction and 
knowledge transfer by organizing 
regular in-house trainings and train-
the- trainer seminars 

• Librarians should be giving grants to 
tour libraries in foreign countries 
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