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From Editor's Desk

Dear Researcher,

Greetings!

Research articles in these issue discusses about demand of solar energy, heat transfer in an inclined channel.

Let us review research around the world this month; Google, New York City, Cornell University and Technion-Israel
Institute of Technology join forces to form a school offering classes in computer coding, but it is looking to compete
with online education empires offering courses in venture management and bent on building a good reputation.
Twenty-two thousand feet of the Google campus in New York opens in July for this venture dubbed “CornelINYC
Tech.” Intended to function like the entrepreneurial incubators of the dot com era, this new school combines
entrepreneurial skills-building with science. Based on one of the largest surveys of entrepreneur alumni ever
conducted, the report estimates that there were 25,600 active companies founded by living MIT alumni, employing
3.3 million people and generating annual world revenues of nearly $2 trillion by the end of 2006.

The fourth generation of mobile communications, to nobody’s surprise, offers extremely high downlink rates and in
the case of Long Term Evolution (LTE), this can theoretically reach 100 MB per second. Technologies like LTE and
NFC will only serve to augment changes in the ways we use our mobile phones today.

IPv6, the next generation in internet protocol, drastically increases the range of internet addresses available. It
features improved host-to-router discovery with auto configuration capability. This new protocol also cuts down on
congestion due to its enhanced multicast capability. Its security is also as good if not better than IPv4 due to its built-
in IPsec encryption. Not all large corporations and businesses have restructured their networks. This means that
their web content is not ready for IPv6 eitherWhile internet giants like Google, Yahoo and Facebook have made their
sites available to both IPv6 and IPv4 users, many other businesses and privately owned companies—even some
primarily web-based ones—still have not.

When the economy starts showing an ominous downward spiral, companies begin to cut jobs, wages start to
decrease, the expressions on most business analysts’ faces seem to oscillate from grave to somber, and then you
know that an economic recession has finally hit home.

It has been an absolute pleasure to present you articles that you wish to read. We look forward to many more new
technology-related research articles from you and your friends. We are anxiously awaiting the rich and thorough
research papers that have been prepared by our authors for the next issue.

Thanks,
Editorial Team
IJITCE



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)
VoL.2 No.6 JUNE 2012

Editorial Members

Dr. Chee Kyun Ng Ph.D
Department of Computer and Communication Systems,
Faculty of Engineering, Universiti Putra Malaysia,UPM Serdang, 43400 Selangor,Malaysia.

Dr. Simon SEE Ph.D
Chief Technologist and Technical Director at Oracle Corporation, Associate Professor (Adjunct) at Nanyang Technological University
Professor (Adjunct) at Shangai Jiaotong University, 27 West Coast Rise #08-12,Singapore 127470

Dr. sc.agr. Horst Juergen SCHWARTZ Ph.D,
Humboldt-University of Berlin, Faculty of Agriculture and Horticulture, Asternplatz 2a, D-12203 Berlin, Germany

Dr. Marco L. Bianchini Ph.D
Italian National Research Council; IBAF-CNR, Via Salaria km 29.300, 00015 Monterotondo Scalo (RM), Italy

Dr. Nijad Kabbara Ph.D
Marine Research Centre / Remote Sensing Centre/ National Council for Scientific Research,
P. O. Box: 189 Jounieh, Lebanon

Dr. Aaron Solomon Ph.D
Department of Computer Science,
National Chi Nan University, No. 303, University Road, Puli Town, Nantou County 54561, Taiwan

Dr. Arthanariee. A. M M.Sc.,M.Phil.,M.S.,Ph.D
Director - Bharathidasan School of Computer Applications, Ellispettai, Erode, Tamil Nadu,India

Dr. Takaharu KAMEOKA, Ph.D

Professor, Laboratory of Food,

Environmental & Cultural Informatics Division of Sustainable Resource Sciences,

Graduate School of Bioresources, Mie University, 1577 Kurimamachiya-cho, Tsu, Mie, 514-8507, Japan

Mr. M. Sivakumar M.C.A.,ITIL.,PRINCE2.,ISTQB.,OCP.,ICP
Project Manager - Software, Applied Materials, 1a park lane, cranford, UK

Dr. Bulent Acma Ph.D
Anadolu University,
Department of Economics, Unit of Southeastern Anatolia Project(GAP), 26470 Eskisehir, TURKEY

Dr. Selvanathan Arumugam Ph.D
Research Scientist, Department of Chemistry, University of Georgia, GA-30602, USA.

Review Board Members

Dr. Paul Koltun
Senior Research ScientistLCA and Industrial Ecology Group,Metallic & Ceramic Materials,CSIRO Process Science & Engineering Private Bag
33, Clayton South MDC 3169,Gate 5 Normanby Rd., Clayton Vic. 3168, Australia

Dr. Zhiming Yang MD., Ph. D.
Department of Radiation Oncology and Molecular Radiation Science,1550 Orleans Street Rm 441, Baltimore MD, 21231,USA

Dr. Jifeng Wang
Department of Mechanical Science and Engineering, University of lllinois at Urbana-Champaign Urbana, lllinois, 61801, USA

Dr. Giuseppe Baldacchini
ENEA - Frascati Research Center, Via Enrico Fermi 45 - P.O. Box 65,00044 Frascati, Roma, ITALY.

Dr. Mutamed Turki Nayef Khatib
Assistant Professor of Telecommunication Engineering,Head of Telecommunication Engineering Department,Palestine Technical University
(Kadoorie), Tul Karm, PALESTINE.



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)
VoL.2 No.6 JUNE 2012

Dr.P.Uma Maheswari
Prof & Head,Depaartment of CSE/IT, INFO Institute of Engineering,Coimbatore.

Dr. T. Christopher, Ph.D.,
Assistant Professor & Head,Department of Computer Science,Government Arts College(Autonomous),Udumalpet, India.

Dr. T. DEVI Ph.D. Engg. (Warwick, UK),
Head,Department of Computer Applications,Bharathiar University, Coimbatore-641 046, India.

Dr. Renato J. orsato
Professor at FGV-EAESP,Getulio Vargas Foundation,S&o Paulo Business School,Rua Itapeva, 474 (8°andar) ,01332-000, S&o Paulo (SP),
Brazil Visiting Scholar at INSEAD,INSEAD Social Innovation Centre,Boulevard de Constance,77305 Fontainebleau - France

Y. Benal Yurtlu
Assist. Prof. Ondokuz Mayis University

Dr.Sumeer Gul
Assistant Professor,Department of Library and Information Science,University of Kashmir,India

Dr. Chutima Boonthum-Denecke, Ph.D
Department of Computer Science,Science & Technology Bldg., Rm 120,Hampton University,Hampton, VA 23688

Dr. Renato J. Orsato
Professor at FGV-EAESP,Getulio Vargas Foundation,Sao Paulo Business SchoolRua Itapeva, 474 (8°andar), 01332-000, S&o Paulo (SP), Brazil

Dr. Lucy M. Brown, Ph.D.
Texas State University,601 University Drive,School of Journalism and Mass Communication,OM330B,San Marcos, TX 78666

Javad Robati
Crop Production Departement,University of Maragheh,Golshahr,Maragheh,Iran

Vinesh Sukumar (PhD, MBA)
Product Engineering Segment Manager, Imaging Products, Aptina Imaging Inc.

Dr. Binod Kumar PhD(CS), M.Phil.(CS), MIAENG,MIEEE
HOD & Associate Professor, IT Dept, Medi-Caps Inst. of Science & Tech.(MIST),Indore, India

Dr. S. B. Warkad
Associate Professor, Department of Electrical Engineering, Priyadarshini College of Engineering, Nagpur, India

Dr. doc. Ing. Rostislav Choteborsky, Ph.D.
Katedra materiélu a strojirenské technologie Technickéa fakulta,Ceska zemedelska univerzita v Praze,Kamyckéa 129, Praha 6, 165 21

Dr. Paul Koltun
Senior Research ScientistLCA and Industrial Ecology Group,Metallic & Ceramic Materials,CSIRO Process Science & Engineering Private Bag
33, Clayton South MDC 3169,Gate 5 Normanby Rd., Clayton Vic. 3168

DR.Chutima Boonthum-Denecke, Ph.D
Department of Computer Science,Science & Technology Bldg.,Hampton University,Hampton, VA 23688

Mr. Abhishek Taneja B.sc(Electronics),M.B.E,M.C.A., M.Phil.,
Assistant Professor in the Department of Computer Science & Applications, at Dronacharya Institute of Management and Technology,
Kurukshetra. (India).

Dr. Ing. Rostislav Choteborsky,ph.d,
Katedra materialu a strojirenské technologie, Technicka fakulta,seska zemedelska univerzita v Praze,Kamyckéa 129, Praha 6, 165 21



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)
VoL.2 No.6 JUNE 2012

Dr. Amala VijayaSelvi Rajan, B.sc,Ph.d,
Faculty — Information Technology Dubai Women'’s College — Higher Colleges of Technology,P.O. Box — 16062, Dubai, UAE

Naik Nitin Ashokrao B.sc,M.Sc
Lecturer in Yeshwant Mahavidyalaya Nanded University

Dr.A.Kathirvell, B.E, M.E, Ph.D,MISTE, MIACSIT, MEN GG
Professor - Department of Computer Science and Engineering,Tagore Engineering College, Chennai

Dr. H. S. Fadewar B.sc,M.sc,M.Phil.,ph.d,PGDBM,B.Ed
Associate Professor - Sinhgad Institute of Management & Computer Application, Mumbai-Banglore Westernly Express Way Narhe, Pune - 41

Dr. David Batten
Leader, Algal Pre-Feasibility Study, Transport Technologies and Sustainable Fuels,CSIRO Energy Transformed Flagship Private Bag
1,Aspendale, Vic. 3195,AUSTRALIA

Dr R C Panda
(MTech & PhD(IITM);Ex-Faculty (Curtin Univ Tech, Perth, Australia))Scientist CLRI (CSIR), Adyar, Chennai - 600 020,India

Miss Jing He
PH.D. Candidate of Georgia State University,1450 Willow Lake Dr. NE,Atlanta, GA, 30329

Jeremiah Neubert
Assistant Professor,Mechanical Engineering,University of North Dakota

Hui Shen
Mechanical Engineering Dept,Ohio Northern Univ.

Dr. Xiangfa Wu, Ph.D.
Assistant Professor / Mechanical Engineering, NORTH DAKOTA STATE UNIVERSITY

Seraphin Chally Abou
Professor,Mechanical & Industrial Engineering Depart, MEHS Program, 235 Voss-Kovach Hall,1305 Ordean Court,Duluth, Minnesota 55812-3042

Dr. Qiang Cheng, Ph.D.
Assistant Professor,Computer Science Department Southern lllinois University CarbondaleFaner Hall, Room 2140-Mail Code 45111000 Faner
Drive, Carbondale, IL 62901

Dr. Carlos Barrios, PhD
Assistant Professor of Architecture,School of Architecture and Planning, The Catholic University of America

Y. Benal Yurtlu
Assist. Prof. Ondokuz Mayis University

Dr. Lucy M. Brown, Ph.D.
Texas State University,601 University Drive,School of Journalism and Mass Communication,OM330B,San Marcos, TX 78666

Dr. Paul Koltun
Senior Research ScientistLCA and Industrial Ecology Group,Metallic & Ceramic Materials CSIRO Process Science & Engineering

Dr.Sumeer Gul
Assistant Professor,Department of Library and Information Science,University of Kashmir,India

Dr. Chutima Boonthum-Denecke, Ph.D
Department of Computer Science,Science & Technology Bldg., Rm 120,Hampton University,Hampton, VA 23688

Dr. Renato J. Orsato
Professor at FGV-EAESP,Getulio Vargas Foundation,S&o Paulo Business School,Rua ltapeva, 474 (8°andar) 01332-000, S&o Paulo (SP), Brazil



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)
VoL.2 No.6 JUNE 2012

Dr. Wael M. G. Ibrahim
Department Head-Electronics Engineering Technology Dept.School of Engineering Technology ECPI College of Technology 5501 Greenwich
Road - Suite 100,Virginia Beach, VA 23462

Dr. Messaoud Jake Bahoura
Associate Professor-Engineering Department and Center for Materials Research Norfolk State University,700 Park avenue,Norfolk, VA 23504

Dr. V. P. Eswaramurthy M.C.A., M.Phil., Ph.D.,
Assistant Professor of Computer Science, Government Arts College(Autonomous), Salem-636 007, India.

Dr. P. Kamakkannan,M.C.A., Ph.D .,
Assistant Professor of Computer Science, Government Arts College(Autonomous), Salem-636 007, India.

Dr. V. Karthikeyani Ph.D.,
Assistant Professor of Computer Science, Government Arts College(Autonomous), Salem-636 008, India.

Dr. K. Thangadurai Ph.D.,
Assistant Professor, Department of Computer Science, Government Arts College ( Autonomous ), Karur - 639 005,India.

Dr. N. Maheswari Ph.D.,
Assistant Professor, Department of MCA, Faculty of Engineering and Technology, SRM University, Kattangulathur, Kanchipiram Dt - 603 203,
India.

Mr. Md. Musfique Anwar B.Sc(Engg.)
Lecturer, Computer Science & Engineering Department, Jahangirnagar University, Savar, Dhaka, Bangladesh.

Mrs. Smitha Ramachandran M.Sc(CS).,
SAP Analyst, Akzonobel, Slough, United Kingdom.

Dr. V. Vallimayil Ph.D.,
Director, Department of MCA, Vivekanandha Business School For Women, Elayampalayam, Tiruchengode - 637 205, India.

Mr. M. Moorthi M.C.A., M.Phil.,
Assistant Professor, Department of computer Applications, Kongu Arts and Science College, India

Prema Selvaraj Bsc,M.C.A,M.Phil
Assistant Professor,Department of Computer Science,KSR College of Arts and Science, Tiruchengode

Mr. G. Rajendran M.C.A., M.Phil., N.E.T., PGDBM., P GDBF.,
Assistant Professor, Department of Computer Science, Government Arts College, Salem, India.

Dr. Pradeep H Pendse B.E.,M.M.S.,Ph.d
Dean - IT,Welingkar Institute of Management Development and Research, Mumbai, India

Muhammad Javed
Centre for Next Generation Localisation, School of Computing, Dublin City University, Dublin 9, Ireland

Dr. G. GOBI
Assistant Professor-Department of Physics,Government Arts College,Salem - 636 007

Dr.S.Senthilkumar
Post Doctoral Research Fellow, (Mathematics and Computer Science & Applications),Universiti Sains Malaysia,School of Mathematical
Sciences, Pulau Pinang-11800,[PENANG],MALAYSIA.

Manoj Sharma
Associate Professor Deptt. of ECE, Prannath Parnami Institute of Management & Technology, Hissar, Haryana, India

RAMKUMAR JAGANATHAN
Asst-Professor,Dept of Computer Science, V.L.B Janakiammal college of Arts & Science, Coimbatore, Tamilnadu, India



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)
VoL.2 No.6 JUNE 2012

Dr. S. B. Warkad
Assoc. Professor, Priyadarshini College of Engineering, Nagpur, Maharashtra State, India

Dr. Saurabh Pal

Associate Professor, UNS Institute of Engg. & Tech., VBS Purvanchal University, Jaunpur, India

Manimala

Assistant Professor, Department of Applied Electronics and Instrumentation, St Joseph’s College of Engineering & Technology, Choondacherry
Post, Kottayam Dt. Kerala -686579

Dr. Qazi S. M. Zia-ul-Haque
Control Engineer Synchrotron-light for Experimental Sciences and Applications in the Middle East (SESAME),P. O. Box 7, Allan 19252, Jordan

Dr. A. Subramani, M.C.A.,M.Phil.,Ph.D.
Professor,Department of Computer Applications, K.S.R. College of Engineering, Tiruchengode - 637215

Dr. Seraphin Chally Abou
Professor, Mechanical & Industrial Engineering Depart. MEHS Program, 235 Voss-Kovach Hall, 1305 Ordean Court Duluth, Minnesota 55812-
3042

Dr. K. Kousalya
Professor, Department of CSE,Kongu Engineering College,Perundurai-638 052

Dr. (Mrs.) R. Uma Rani
Asso.Prof., Department of Computer Science, Sri Sarada College For Women, Salem-16, Tamil Nadu, India.

MOHAMMAD YAZDANI-ASRAMI
Electrical and Computer Engineering Department, Babol "Noshirvani" University of Technology, Iran.

Dr. Kulasekharan, N, Ph.D
Technical Lead - CFD,GE Appliances and Lighting,
GE India,John F Welch Technology Center,Plot # 122, EPIP, Phase 2,Whitefield Road,Bangalore — 560066, India.

Dr. Manjeet Bansal
Dean (Post Graduate),Department of Civil Engineering,Punjab Technical University,Giani Zail Singh Campus,Bathinda -151001 (Punjab),INDIA

Dr. Oliver Jukie
Vice Dean for education,Virovitica College,Matije Gupca 78,33000 Virovitica, Croatia

Dr. Lori A. Wolff, Ph.D., J.D.
Professor of Leadership and Counselor Education, The University of Mississippi,Department of Leadership and Counselor Education, 139 Guyton
University, MS 38677



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)
VoL.2 No.6 JUNE 2012

Contents

FLOW OF COUPLE STRESS FLUID IN CONTACT WITH A NEWTONIAN FLUID IN AN INCLINED
CHANNEL BOUNDED BY PERMEABLE BEDS by Sreenadh S, Nanda Kishore and Srinivas AN S

FORESEEABLE DEMAND OF SOLAR ENERGY PERSPECTIVE BANGLADESH by Muhammad
Jahidul Hoque , Md Jahidul Islam Razan, Md Didarul ISlam ..............cccoceviimimimininiiiiiiiiiiinnn, [2]



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)
VoL.2 No.6 JUNE 2012

FLOW OF COUPLE STRESS FLUID IN CONTACT
WITH A NEWTONIAN FLUID IN AN INCLINED
CHANNEL BOUNDED BY PERMEABLE BEDS

Sreenadh S *, Nanda Kishore S 2 and Srinivas AN S 3
! Department of Mathematics, Sri Venkateswara University, Tirupati, A.P., India
’Department of Mathematics, Priyadarshini College of Engineering and Technology, Nellore, A.P.
3school of Advanced Sciences, VIT University, Vellore — 632 014, TN, India
Corresponding author Email: anssrinivas@vit.ac.in

Abstract: The problem of steady laminar fully
developed flow and heat transfer in an inclined channel
consisting of a couple-stress fluid sandwiched between
two Newtonian fluids with permeable beds is
investigated. The flow in the permeable beds is
governed by Darcy’s law. The closed form solutions are
obtained for the velocity and temperature fields in the
channel. The effect of permeability on the velocity and
temperature is discussed. We observed that for a given
y, the velocity increases with increasing Darcy number
and for a given y, the temperature increases with
increasing couple stress parameter a.

Key words: couple-stress fluid, Newtonian fluid, inclined
channel, permeable bed.
.  INTRODUCTION

The flow of non-Newtonian fluids through and past
porous media have wider applications in many
branches like petroleum Engineering, chemical
engineering and such other important fields. There are
several non Newtonian fluid models available in
literature. Some of these models deal with theory of
polar fluids. The theory of polar fluids was derived from
a statistical mechanics model that assumed non central
forces of interaction between particles. If the inter
particle forces are not central forces in a particle
interaction, there is an inter particle couple as well as an
inter particle force. Due to action of this couple, the fluid
particles will have a tendency to rotate relative to

their neighbors. The idea of polar fluid is obtained by
introducing a kinematic variable to model the forces that
balance the action of the couple.

The couple stress fluid model is very useful to
explain the behaviour of some slurries and some
physiological fluids. Initial studies of experimental data
on blood suggest that some derivations from Newtonian
behaviour of blood may be explained through couple
stress fluid model. Based on the couple stress theory of
Stokes (1966), Chaturani and Kaloni (1976), Chaturani

and Upadthya (1979) have studied some theoretical
models for blood flow through narrow tubes.

Chaturani et.al,, (1981) studied a three
layered coquette flow model for blood flow and they
assume that the top and bottom layers consist of
plasma (Newtonian fluid) and the middle consist of a
red cell suspension couple stress fluid. Umavathi and
Malashetty (1999) studied the effects of couple stresses
on the free convective flow in a vertical channel. Free
convection flow of an electrically conducting couple-
stress fluid for the radiating medium in a vertical
channel has been studied by Umavathi
(2000).T.K.V.lyengar et.al, (2011) studied the pulsating
flow of an incompressible couple stress fluid between
permeable beds.

Umavathi et.al., (2005) made a detailed
study on the flow of heat transfer of a couple stress
fluids in contact with a Newtonian fluid. Keeping in view
the practical applications described above we have
analyzed laminar fully developed flow and heat transfer
in an inclined channel consisting of a couple stress fluid
sandwiched between two Newtonian fluids bounded by
permeable beds. The flow in the permeable beds is
governed by Darcy’s law. The closed from solutions are
obtained for the velocity and temperature fields in the
channel. The effect of permeability on the velocity and
temperature is discussed.

II. NOMENCLATURES

X,y - Cartesian coordinates

viU LU, - Velocity in region |, region Il, region Il

U, - Slip velocity at the upper permeable
bed

U,o - Slip velocity at the lower permeable
bed

Da, - Darcy number at the upper permeable
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bed Bk
H2E

Da, - Darcy number at the lower permeable
bed -2
P
T, - Temperature at y = 2Zn
T,, - Temperature at y = —n
[} - Angle of inclination of the channel with
the horizontal.
a - Slip parameter
1, - Average velocity
a - 0 h 2 O
Couple stress parameter D,Ul 0
o7 0O
C, - Specific heat at constant pressure
Ec - Eckert number
h - Hight of the regions, I, II, 11l
K - Ratio of thermal conductivities ==
K, - Thermal conductivity of the fluid in
regions | and IlI
K, - Thermal conductivity of the fluid in
region Il
m - Ratio of viscosities =
P, - Non dimensional pressure gradient |,
-Re O
O«
P - .
Py Esm 0
F
r,,7,,7, - Temperatures in region I, Il and IlI
Pr - Prandtl number

Il MATHEMATICAL FORMULATION OF THE PROBLEM :

Consider the steady laminar flow of a couple stress
fluids in contact with a Newtonian fluid in a channel
bounded permeable beds as shown in figure 1.

¥

Upper
- permeable
bed

Lower .. - ~3
permeable — T
bed

Fig 1: Physical model

VoL.2 N0.6 JUNE 2012

The channel is inclined at an angle & with
the horizontal. The regions —» <y <O and n <, <2
are filled with a clear viscous fluid of viscosity x4, and
Oy <n s
occupied by a couple stress fluid viscosity 1/, and

thermal conductivityx,and the region

thermal conductivityk,. The fluids in all regions are

assumed to be immiscible and the transport properties
of the fluids in all regions are assumed to be constant
the flow in the permeable beds is described by Darcy’'s
law.

The following assumptions are made in simplifying the

basic equations

i. The flow is steady, viscous, incompressible and fully
developed.

ii. The flow is in x-direction. All the physical quantities,
except the pressure are functions of y only.

iii. The motion is caused by a constant pressure

Op

X

gradient

iv. The permeability’s of the lower and upper beds
arekland ko

In view of the above assumptions, the equations
of motion for velocity take the following form:

Flow in the channel
Basic equations

-0 (1)
Reéion I (h <, < 2/:)
H gi”; —Zf’i +ps, =0 @
—%+ pe. =0
Region II (OS ) Sh)
—g%+ pez, =0
Region Il (-n <, <0)
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-—+p, =0 4
3 Ps | 4)

Similarly the equations of motion for temperature in the
three regions take the following form:

Region | (h<y<2n)

2
6_T21+C &EBD_HZQ:O (5)
Oy k0% 0O
Region Il (OS y Sh)

, .
aT; +C&[B”2§:O ©)
Oy ky 00 [
Region IIl: (= <y <0)

, .
a_T23+c &EBD_"SQ:O @)
Oy ky 00 0

Flow in the porous medium

The flow in the lower and upper beds is governed
by the following Darcy’s law.

_ k, 0p
o, = —

- Psg,

Where
i =1 for upper permeable bed and
i = 2 for lower permeable bed

Boundary Conditions

aul -a —
= y =—, - at v =2 (8)
Uy=U, o \/: (Uﬂ Ql) !
U,=U, at y =h 9)
U,=U, at »=0 (10)
Ouy, _
Us=U,, —=—(u,,—0. at v =—n (11)
3 270, \/:( 2 2) !
I namz _, )
—  —HMo—" /] —= at = h
1 ay 2 ay ay 3 Yy
0112 03“2 all:g
L, —= — = = ar y=0 (13)
,Uz ay ,7 ay3 1ay t Yy
0%,
52 -0 o v (14)

VoL.2 N0.6 JUNE 2012

azll‘
22 =0  at v =0 (15)
Oy
or -uo
T,=T,,, —:—(TBl—TO) at y=2n (16)
NN
Ty=Ty at y =h (17)
or H
To=T,9,—— =——=(7,o—T y == (19
3 2 ar \/;( 2 o) at ]
or or
Kl?‘.l: zf at y =h (20)
or, or,
Ko—=Ko— a y =O 21
2 6,» 36}4 to) ( )

IV. NON-DIMENSIONALIZATION OF THE FLOW QUANTITIES :

Introduced to make the basic equations and the
boundary conditions dimensionless:

* X * y *
x =, ) =‘—, u =L (i=1,2)
h h [
0, T =T,y . . P
Ql* ==, 6:—32, m :ﬁ, p*=—2
u TBI_TBZ /'12 p‘

In view of the above dimensionless quantities
the basic equations and the boundary conditions for the
velocity take the following form (Neglecting the bars).

Basic Equations

Region I
d 2u1 _
5 — (22)
dy
6i+ cosé@ -0 23)
a'\' F
Region I
4 2 2

d ugqy a d ugy _

-— =H (24)
dy 1 m dy 2 2
O0p . cosé
4 =0 (25)
ay F

Re 4 . 9
where Hyo=—""a sn@-.“p
F

Region Il
d 2u1 _

=n, (26)

2
dy
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6_p+c050 _

ay F

0

Re . 0
Where , =p ——snf ,p, = Re——-
F

A

Boundary conditions are
Uqi=U at y = 2
duy _ —a

= D_al(UBl—Ql) at y:2

Ui=Ugy at y=

(28)

dy

1
Ug=Ug4 at ,\':O
Uy=U,, at y=-1

dus _ O

-0. =-1
dy \/D_‘IQ(UB2 QZ) "

3
duy 1(11!2 14 uog _
— = 3 3 at y—l
dy m dy a dy
3
dug _m d ug _ du g _
— = 5 —m ——  at y—O
dy a dy dy
2
d u
22=O at y=1
dy
2
d u
22=O at y=O
dy

Similarly the basic equations and

Basic equations

Region I:
) .
d 6 Chu |j
++ecPrg—=0
dy Ody O
Region Il
d 232 K ELiuZ ﬁ _
~+—recPrp—p0 =0
dy m Ody [
_k
where Kk =—
ko
Region IlI:
) .
d 6 'y |j
2 +ecPrp— =0
dy Ody [
Boundary conditions are
i@  —u
—L= 031 at y = 2

dy \[Dal

F

27)

gh

u

2

(29)

(30)
(31)
(32)

(33)

(34)

(39)

(36)

(37)

the boundary
conditions for the temperature take the following form.

(38)

(39)

(40)

(41)
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91:92 at y =1 (42)
92293 at y =O (43)
a8, "

—2 = 6, at y=-n (44)
dy \Day ’ .

a6 _ 146, R (45)
dy K dy

9ol =0 (46)
d) d)

V. SOLUTION

Solving the equations (21) — (23) subject to the
boundary conditions (27) — (36), we obtain the velocity
field as

2
_ Py

Ul——+c1_\'+62, Where
2

h 2 Dap |:|

Hyuy Bg_pgxa

Ug=cgteyy +c5(Iﬁ‘(A4y) +CGS'I’h(A4y) +A5y2,OSy | (48)
2

_1Sy SO

» 1<, <2 (47)

(49)

2

-6 _a 2

Where 4g =—=, 4, =— 4, =4, G,==a p
2A2 m !

mc7+2A5_mp _:11B3—B4(mc7+2A5—mp)

m m
_ =24
C3:cs_c5, C4:mc7,C5— 5
4y
Co4mD,—mB,—~mC-—B
- _ _Hl 7 m 2 m 1 m 5 5
Ce=7Cs01> C7= -5 — '
m( 32 B4)
_ _cosha, -1
Cg=BC77 By, Dy =
sinh 4,

D2:C5COShA4+CGSlIlhA4+2A5—%

D1+ DaZ[| D+ Da2[
B, = _— Qo By= — L,
A N M-
O DalE O DalE
S
a a
B5:2A5—mp+mBB+mB4P—234A5,

The slip velocity at the upper permeable bed is obtained
as
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U, =2c,+c,+2p

The slip velocity at the lower permeable bed is obtained

as

P
Uaz—_c7+cs+§

Solving the equations (38)—(40) subject to the
(41)-(46) we

boundary conditions
temperature as

— 4 3 2
G=a, +a, " +a, +s,y +s,
02 =a, COSh(ZA Pas ) + as Slnh(ZA PRk ) +awy COSh(A 4 )

(50)

(51)

(52)

+a,,y sinh (4, )+ @y, cosh (4, )+ agsinh(4,r)

4 3 2
Yy gy +0yy tByy tBy

—_ 4 3 2
8=y " +0,y "+ By +By

Where
Ec Prp?
a,=-—-,
12
_ _ E ¢ 1:)1",0(:12
0 2

_(a4+0'5)
@ = 847
4
a;
@i = 44
4
_U-2a, a,C
aig = 3 T2
O 44 44 C
a
D0 =Ty
_Zasta,-a
Qg = 1
_—kcPrrcy
ay 3

(53)
1<y, <0 (54)
_ Ec Pl’pcl
a4:A(5AfC§
a; =4aga,40,
a9:2AGC 4C g4y
0’11=4A6A52
_ 2
Q3= 44C
ag
ald - 2
4a,
aS
a .,y B
4y
a _U-2a, a,0
19 3 2 U
O 44 44 O
ai,
a; =
6
2
_—EcPrp
3= 12
_ TEc PrC72
U=

e, =—4a,, +3a,, — 20,

obtain the
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q

25 Da2

ﬁT% .

D a e, =320, +12a, + 4a.
r, == N20(30g, 1y P TR
H

e, =16a, +8a, +4a, es = 24,00+ + 4,0,

ey = 24,0, 8inh 24, +24,0,; cosh 24,

a

+a4,0sinha, +4,a,8nha, +a4,0,
coshu4, +4,a,,cosha, +a,,cosha,
+ay, sinhu, +4a,,+ 30, + 20,
ep =4a +3a, 20, eg=ay, tag
eq =ay cosh2a, +a;sinh 24, +a,;cosh 4,
+a,cosha, +a,sinha,
Tt 0y T 0y~ 0, -0, — 0y

VI. DEDUCTIONS AND DISCUSSIONS

From equations (1) — (4) we have calculated
velocities U (i.e. U,, for region |, U, for region Il, and U,
for region Ill) as function of y, for different values of
Darcy number Da for fixedp =5, « =1, m =2 a=0.3and

is shown in figure 2. We observe that the velocity
increases with the increase in y initially and then it
decreases with the increment in y. For a given y, we
notice that the velocity increases with increasing Darcy
number.

The variation of velocity U with y, are calculated
from equations (1)-(4) for different values of couple
stress parameter a and is shown in figure 3. We
observe that for a given y, the velocity increases with
increasing couple stress parameter a.

The variations of Ul, U2 and U3 with y are
calculated from equations (1)-(4) for different values of
viscosity ratio and are shown in figure 4. We observe
that for a given y, the velocity decreases with the
increasing in the viscosity ratio m.

From equation (52)-(54) we have calculated
temperature & (g, for Region |, 4, for Region II, and
6.for Region lll)as a function of y for different values of
Darcy number and for fixed
P = _5,0 = ].,m = 2,0’ = OS,K = l,E = l,D « =0.1
and » =0.6 and is shown in figure 5. We observe that
the temperature increases with the increasing in y and
then it decreases with the increment in y. For a given vy,
we notice that the temperature increases with an
increase in the Darcy number.
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The variation of temperature @ with y are calculated
from equations (52)-(54) for different values of couple
stress parameter and shown in figure 6, for
fixed p =54 =1m =2a=03« =110« =Q1# =Q€E. We
observe that for a given y, and temperature increase
with increasing couple stress parameter a. The variation
of temperature & with y are calculated from equations
(52)-(54) for different values of ratio of viscosities m and
is shown in figure 7, for fixed
P =_5,a =].,m =2,0'=O.8,K =LD=LDa =O.].,H =0.6.
We observe that for a given y, the temperature
decreases with increasing viscosity ratio m.
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Fig. 4 Velocity profiles for different values of m
with fixed values of p=-5, a=1, @ =0.3, Da=0.1
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Fig. 2 Velocity profiles for different values of Da
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Fig.7 Temperature profiles for different values of m with

fixed values of p=-5, Da=0.1, K=1, H=0.6, a = 0.3.
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Abstract—Exhaustion of conventional sources of

energy, environmental degradation caused by the bur ning
of fossil fuels and the ongoing energy crisis has d riven
the need to explore alternative and sustainable sou  rces of
energy. Solar energy is such an enormous potential in this
regard, that its one minute radiation surpasses the amount
of energy the world has used since the time began. As a
developing country, Bangladesh is encountering a gr eat
difficulty in supplying sufficient energy to mainta in its
economic growth. The current demand for energy exce eds

the available resources and this gap is projected t o

increase further in a significant proportion in the near
future. This paper presents a comprehensive study o f the
contemporary energy scenario and its foreseeable gr  owth
in the country. It reflects on the energy resources and the

problems caused by the various forms of energy. It
analyzes the prospect of solar energy, its advantag  es over
other sources, the current scenario of it and its g rowth
trend in Bangladesh .

Keywords: Photovoltaic (PV) systems
systems ,Crystalline silicon solar
photovoltaic.

,Solar home
cell, Thin film

I.  INTRODUCTION

Energy is one of the most important ingredients
required to alleviate poverty and realize socio-economic
and human development. It is directly interconnected to
the prominence of life. Bangladesh has 144 million
people on 144,000 sg. km area [1]. The high growth of
her population has made it extremely difficult to cope up
with its growing energy demand. Bangladesh is
experiencing a severe electric power capacity crisis that
is only likely to be worsening over the next 15 years. At
present, the electricity supply deficiency is about 2500
MW/day [2]. To alleviate poverty with its limited
resources and high population density, Bangladesh
requires an economic growth rate of more than 7%. In
order to achieve this growth rate electricity growth need
to be achieved by 10% [3]. To prevail over this situation,
expanded searches of energy sources are needed.
Inadequate oil and gas reserve of the country has
excelled the necessity of examining the prospect of solar
energy as an alternative energy source in Bangladesh.

In this paper, investigation has been done on the
potentials of solar energy as an effective sustainable

source and its impact on tackling the power crisis of
Bangladesh. Section 2 deals with the complete energy
scenario in Bangladesh, section 3 explains the necessity
of exploration of solar energy as a potential sources
other than terrifically polluting present energy sources,
section 4 describes current attempt & program that has
already been taken in Bangladesh to use solar energy,
section 5 demonstrates the future plans to meet the
screaming demand of energy, section 6 describes the
potentiality of more efficient solar cell as a remedy of
energy crisis. Section 7 draws the conclusion.

Il. PRESENT ENERGY RESOURCES OF BANGLADESH

Energy infrastructure of Bangladesh is reasonably
small, insufficient and also unreliably managed. Primary
commercial energy resources of Bangladesh include
natural gas, oil, condensates from gas, coal, peat, bio-
mass & renewable energy. The energy situation in
Bangladesh is characterized by low consumption of
energy as compared to other Asian countries. The per
capita energy consumption was 201.31 kgoe in 2009
according to a world bank report , published in 2010.
Annual Per capita electricity consumption was 251.63
KWh in 2009, according to a world bank report,
published in 2010.

The main source of energy is Natural gas and it
accounts for 13.2% of the total energy consumption.
Bangladesh currently has got an estimated proved
natural gas reserves of around 310 billion cubic meters
in approximately 20 fields (mainly onshore).The current
average daily gas production is about 1970 MMCF
against actual demand of 2200 MMCF resulting deficit of
around 230 MMCF per day. About 3.3 billion tons of coal
reserves comprising 5 deposits at depths of 118-1158
meters have been discovered so far. Out of which 4
deposits (118-509 meters) are extractable at present
while one deposit may not be viable for extraction by
present day’'s technology due to greater depth (640-1158
meters). Only one deposit (Barapukuria) has been
developed and coal is being extracted mainly for one
thermal power plant [3].
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TABLE |
Present Scenario of Coal and Gas:
SEEL Items Status(2009)
no
Current
1 average daily 1970 MMCF
gas production
Current daily
2 actual gas 2200 MMCF
demand
3 | Estimatedcoal | 53 yiion tons
reserve
4 | Presentannual | ggonny ons
coal extraction
TABLE Il
presents a comparison of electricity and primary energy sources
[4]

RERENE
e

Fossil Fuels

Per Capita

— Electricity
Country 91-? % § Consumptio
_ o c g a n
8 EEE
O I |l O3
Norway 24 | 441 | 16.1 | 36.6 | 4.1 26657

Japan | % | 474|133 | 2 | 12 8459

USA 2?' 407 | 218 | 15 | 32 14240
Germany 2?' 35.8 2?;'4 1.3 35 7442
S. Korea Zf' 45 128 02 | 1 7710

) 38.

India 2 | 239 | 54 | 17 | 294 618
Pakistan 53 | 21.9 33 3.5 35.5 564
Ba”gr']ades 14 | 191 | 447 | 05 | 34.3 154

Sudan 0 | 232| o | 09 [758 116

Nigeria 0 | 139 75 | 07 [ 648 157

Benin 0 | 333] o 0o | 647 81

TABLE IlI
presents the effect of electrification on human life[4]

From the above tables it is evident that, energy
consumption is closely related to life standard.

Based on the information obtained, a comparative
scenario of the five aforementioned renewable energy
sectors of Bangladesh is illustrated in Fig. 1 in terms of
the installed capacity [5].
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HDI | Electrifi = T opulation
Country Rankin cation W't.h.OUt .
9 Rate Elect_r|C|ty(M|
llions)
Norway 2 100 -
Japan 8 100 -
USA 12 100 -
Germany 22 100 -
S.Korea 26 100 -
India 128 56 487.2
Pakistan 136 54 71.1
Banglad |, 4, 32 96.2
esh
Sudan 147 30 25.4
Nigeria 158 46 71.1
Benin 163 22 6.5
m Solar
H BIogdads

\_20.75, 5
&%
Fig. 3. Contribution of Different Implemented Renewable

Energy Technologies in Bangladesh [in terms of installed
capacity in MWp, up to July, 2009

Unfortunately, it has been found that out of the total
42,211 biogas plants installed till July 2009, about 47
percent has been functioning well, while another 32
percent are partially functioning because of lack of
proper maintenance and knowledge on appropriate use
of bio-slurry and noncompliance with the suitable quality
standards [6]. Based on the estimation that the average
installed capacity per SHS is 53Wp, the total solar
energy related wattage is 20.75MWp.From the figure, it
is obvious that solar and biogas energy sectors are the
most dominant sources of renewable energy in
Bangladesh, the total solar energy related wattage is
20.75MWp.but it is not sufficient enough to meet our
energy demand as far.
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lll. SOLAR ENERGY AS A POTENTIAL SOURCE

Biomass has been the mostly used form of energy in
Bangladesh. It terrifically pollutes the environment and
creates serious health hazards. Again, due to lighting
problem the education of the children has been
hampered badly. Development activities stop after dusk.
The rural children spend most of their time in collecting
dried leaves, crops and other woody biomass instead of
going to school. Even their parents allow them to do so
because they do not have other chap resources for
cooking. Rural people use mud made stoves for cooking
which are very inefficient and produce a lot of wastages.
These stoves also create huge smoke and several of
kinds of health hazards. A huge number of people do not
have the access to the grid electricity and to the up to
date cooking technologies, Country can currently
generate about 4500 megawatts (MW), while peak
demand can be as high as 6000 MW[7]. Following table
presents the Bangladesh power development board
estimation up to 2020.

TABLE IV
Future demand estimated by Bangladesh power development board[8]

Net

MEE Posls Generation et .

demand/ Capacity/ Generati

MW MW on/ GWh
2010 6008 7986 33828
2011 7148 8586 36622
2012 7732 9449 39647
2013 8364 9979 42922
2014 9047 10879 46467
2015 9785 11579 50306
2016 10512 12479 54079
2017 11291 13229 58135
2018 12128 14229 62496
2019 13027 15243 67183
2020 13993 16443 72222

Until a suitable alternative is found there is no other
way than using these existing inefficient sources of
energy. One of the alternative sources of energy can be
the nuclear fusion reactions in the Sun. The Sun delivers
about 7000 times more energy to the Earth's surface
than we currently need for our global consumption [9].
Even if we could use only a small fraction of the solar
energy, we could reduce our dependence on fossil fuels.
In time we might even eliminate them altogether. We
could clean the environment and improve the living
conditions on our planet. Solar Energy is inexhaustible
and pollution free. It is available everywhere; but the
greatest amount is available between two broad bands

10
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encircling the earth between 15” and 35" latitude north
and south. Fortunately, Bangladesh is situated between
20740’ north and 26738 north latitude and 88704’ and
92"44’east latitude which is an ideal location for solar
energy utilization [10]. Maximum amount of radiation is
available on the month of March and April and minimum
on December and January [11]. For this reason solar
energy is very effective in our country. Every hour,
enough sunlight energy reaches the Earth to meet the
world’s energy demand for a whole year. The amount of
energy from the Sun that reaches the Earth annually is 4
x 1018 Joules.

4 x 1018 Joules/ Year + 365 Days/ Year = 1 x 1016
Joules/Day

1 x 1016 Joules/ Day + 24 Hours/ Day = 4 x 1014
Joules/Hour

The amount of energy consumed annually by the world's
population is about 3 x 1014 Joules[12].

TABLE V
Average monthly insolation at different cities in Bangladesh
(KWhr/m’/day)[13]

Month Dhaka R:i]sih Sylhet Boagr Barisal jessore
January | 4.03 | 3.96 | 4.00 | 4.01 | 417 | 4.25
February | 4.78 | 4.47 | 463 | 4.69 | 4.81 | 4.85
March 5.33 | 5.88 | 5.20 [ 5.68 [ 5.30 | 4.50
April 571 | 6.24 | 524 | 587 | 594 |6.23
May 571 | 6.17 | 5.37 | 6.02 | 5.75 | 6.09
June 4.8 5.25 1453 | 526 | 439 |5.12
July 441 1479 | 414 | 434 [ 420 |4.81
August 4.82 | 5.16 | 456 | 4.84 [ 442 |4.93
September | 4,41 | 4.96 | 4.07 | 4.67 | 448 | 457
October 4.61 [ 4.88 [ 4.61 |4.65 |[4.71 |4.68
November | 427 | 4.42 | 4.32 | 4.35 | 435 |4.24
December | 392 | 3.82 | 3.85 | 3.87 | 3.95 | 3.97
Average | 4.73 | 5.00 | 454 | 485 |4.71 |4.85

Annual amount of radiation varies from 1840 to 1575
kwh/m2 which is 50-100% higher than in Europe. Taking
an average solar radiation of 1900 kwh per square
meter, total annual solar radiation in Bangladesh is
equivalent to 1010 X 1018 J. present total yearly
consumption of energy is about 700 X 1018 J. this
shows even if 0.07% of the incident radiation can be
utilized, total requirement of energy in the country can be
met. At present energy utilization in Bangladesh is about
0.15 watt/sq. meter land area, whereas the availability is
above 208 watt/sq. meter. This shows the enormity of
the potentiality of this source in this country (Eusuf,
1997) [14].



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)

IV. ATTEMPT & PROGRAM

Solar photovoltaic (PV) systems are

throughout the country, with over 200,000 household-
level installations, a total capacity of about 12 MW, as of
June 2008. solar PV, is being employed through the
Rural Electrification Board (REB), the Local Government
Engineering Department (LGED), the Bangladesh Power
Development Board (BPDB), and other agencies. The
Research Centre of the University of Dhaka has installed
a 1.1kw grid connected PV system([15],[16]).
Electrification and Renewable Energy Development
Project (REREDP) aims to provide rural and remote
households with solar energy systems. It is the largest
scale, and actually the most successful solar energy
project being developed in Bangladesh thus far.
REREDRP is jointly financed by the World Bank, Global
Environment Facility (GEF), KfW, GTZ over 2002 to
2009, and promotes solar home systems (SHSs)
primarily in remote rural areas. More than 120,000 rural
households have been electrified thus far[17].
IDCOL a public investment company promotes SHSs
under REREDP through 15 MFIs6, including Grameen
Shakti, BRAC Foundation and TMSS. IDCOL provides
refinancing facility to the MFIs and channel grants to
reduce the SHSs costs as well as support the
institutional development of the MFIs. IDCOL provides
grants and refinance, sets technical specification for
solar equipment, develops publicity materials, provides
training, and monitors Partners  Organizations’
performance such as Grameen Shakti[17].

REREDP was successful beyond expectation; the
initial target was to finance 50,000 SHSs over a period of
five-and-half years (January 2003 - June 2008). This
target was already achieved in September 2005, almost
3 years ahead of schedule and at US $2.0 million below
the initially estimated project cost. Therefore, the target
was revised to finance a total of 200,000 SHSs by the
year 2009 with additional support from the World Bank,
GTZ and KFW[17].

Grameen Shakti (shakti meaning "energy" in Bengali)
was created in 1996 as a not-for-profit company under
the Grameen Bank. The goal of Grameen Shakti is to
promote and supply renewable energy technology at an
affordable rate to rural households of Bangladesh. Solar
home system (SHS) is introduced by Grameen Shakti
under IDCOL.

Solar home systems are replacing kerosene lamps,
avoiding the fumes and fire-risk.Using the carbon
emission factor for kerosene (2.45 kg CO2/liter), the
avoided CO2 emissions for the most commonly
purchased solar home system (40-50 Wp) is about 76
kg CO2 per year in the context of rural Bangladesh.
Owners of a solar home system also save about Tk 400
to Tk 500 (USD 6.00 to 7.50) per month[18] .
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Figure 2 indicates that the installations are very much
distributed throughout the country as far as the six

in use divisions are concerned.

11.97,12 W Dhaka
@l 2
W Chittagong
Khulna
16.43,17 ® Barisa
m Rajshahi
Sylhet

Fig.2. Distribution of the SHSs in six divisions[5]
0.85,1%

b=

2,

1%

Fig.3. Relative contribution to the solar energy sector by different
organizations in terms of installed capacity [up to July 2009. having a

total installed capacity of 20.75MWp.[5]

In the country a 10 kWp Solar Wind hybrid at St.
Martin’s Island is a landmark. The initiative is providing
power to a complex of the Forest Department on the
island. A total of 4 solar submersible pumping systems
(4 X 1800Wp) are underway at Barendra area in
Rajshahi complementing another SEMP project of the
Barind Multipurpose Development Authority (BMDA)[17].

RahimaFrooz on behalf of Bangladesh Power
Development Board (BPDB) installed a communal PV
plant for a local market for which it provides lighting
loads and operates small industries like rice husking
mills and saw mills. The 10 KWp system supplies 135
shops, and a board is put in charge of collecting the bills
from the beneficiaries[17]. RahimaFrooz pointed out the
system works pretty well. The additional advantage of
those systems could be their direct link with income
generation as compared to SHS at household level.

A 100-kilo watt (KW) plant has kicked in Sandwip
recently. The plant-known is biggest of its kind- will
provide electricity to 400 households which never
enjoyed electricity from the national grid due to
geographic barriers [19].
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V. FUTURE PROGRAM

Though the use of solar energy in Bangladesh is
increasing, it is not sufficient to meet energy crisis & to
keep pace of life with present technological
development. For this reason it is needed to accomplish
sufficient project to give the people a better competitive
modern life.

To achieve the projected global energy consumption

in 2100 Bangladesh need to add some beneficial project
plan parallel to the present running program.
The home ministry officials said the Border Guard of
Bangladesh (BGB) would install 350 solar systems in the
first phase in the remote border areas at a cost of Tk 300
million where power supply from the national grid is
unavailable.The officials said each of the solar systems
would have a capacity of 180 kilowatt hours (kwh) of
generation. A planning ministry official said the BGB has
sent a proposal on the solar system installation project.
Bangladesh has still limited power coverage as it has so
far been able to supply electricity to 52 per cent of the
population due to shortage of adequate generation
against the growing demand. Border areas of
Bangladesh neighbouring India with a total length of
4,095 km & 270-km-long land border with Myanmar will
get this facilities by this project [20]. Electricity
generation in the country would be 7000 MW by the year
2013, 8000 MW by 2015 and 20,000 MW by the year
2021[20]. Meanwhile, the government has declared its
vision for power sector to make the country free from
load shedding beyond 2010 and to make -electricity
available for all by the year 2020. In order to fulfil the
vision, additional 9000 MW electricity will be required to
be produced within next 5 years under short, medium
and long term out of which 5400 MW would be produced
under private sector. Adequate transmission and
distribution facilities would also be developed to get
access to this electricity. Estimated total investment of
9.5 billion US $ would be required all together for
generation, transmission and distribution of power[20].

The government has set a target of generating 500
megawatts (MW) of green energy — almost ten times the
current amount — by 2015, in an attempt to narrow the
gap between current supplies of grid electricity and the
needs of the country’s 160 million people. Only 49
percent of Bangladesh’'s population has access to
electricity from the national grid. Fossil fuels account for
almost all the current capacity of 5,500 MW, with
renewable sources — mostly solar power — contributing
just 55 MW.Burning fossil fuel emits greenhouse gases
into the air, contributing to the warming of the globe.
(And) fossil fuels are depleting very quickly which is a
threat to future power generation[21].

The government says there are environmental and
developmental imperatives behind its search for
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alternative energy sources. But we have to face different
problem with other alternative sources, so more efficient
solar energy sources will help us to overcome these
crisis & as well as we will be able to avoid environmental
calamity.

VI. COMPARATIVE ANALYSIS OF DIFFERENT SOLAR CELL

The bulk of the commercial market consists of bulk
silicon solar cells. Crystalline silicon is a dominant
material for solar cell production over 20 years.Single p-
n junction crystalline silicon cells are now approaching
the theoretical limiting power efficiency of 33.7%[22].
The industrial solar cells are in the range from 13% to
15% for monocrystaline and 12% to 13% for
multicrystalline wafers[23]. Amorphous Silicon (a-Si:H)
based optimized solar cell can provide efficiency about
16%][24]. Many of the processes used for the fabrication
of high-efficiency laboratory cells are too complex and
costly to be involved in mass production. Due to the
economical factor the industrial technology must be
simple, capable of high throughput and must be
characterized by high yields. Crystalline silicon based
solar cellsl are very common in Bangladesh,Whose
efficiency is lower than that of amorphous silicon based
solar cells. So,it is beneficial for Bangladesh to use
amorphous silicon based solar cell to extract more solar
energy to meet its energy crisis.

VIl. AMORPHOUS SILICON BASED THIN FILM SOLAR CELL

Depending on construction, the photovoltaic can
cover a range of frequencies of light and can produce
electricity from them, but sometimes cannot cover the
entire solar spectrum (specifically, ultraviolet, infrared
and low or diffused light). Hence much of incident
sunlight energy is wasted when used for solar panels,
although they can give far higher efficiencies if
illuminated with monochromatic light. So it is needed to
choose a solar panel which can convert maximum solar
photon energy to electrical energy.In a-Si:H, the diffusion
length of the charge carriers is much shorter than in
single crystal silicon. The design concept of this a-Si:H is
to split the light into different wavelength ranges and
direct the beams onto different cells tuned to the
appropriate wavelength ranges. Panels with conversion
rate of around 18% are in development incorporating
innovations such as power generation on the front and
back sides. Amorphous Silicon (a-Si:H) Based
Optimized Solar cell can provide efficiency about 16%
[24]. Simulation software AMPS -1D Device has been
used to find the short circuit current and open circuit
voltage for single junction p-i-n thin film solar cell. Also
current density and electric field pattern has been
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analysed under different conditions. Which suggest
choosing thin film solar panel instead of crystalline
based solar panel for better means of use of solar
energy. In a practical application amorphous silicon
based thin film solar panel has been used to convert
more solar energy to usable electrical energy in a solar
powered vehicle which gave higher efficient solar energy
conversion[25].

VIII. CONCLUSION

BP predicted that the solar industry in Asia may
achieve 50% annual growth in 2016, up from 30% in
2006. Photon Magazine, citing Credit Lyonnais Securities
Asia, projects that Asian solar panel sales may rise to
$36.1 billion in 2010. Backing up these predictions, the
Chinese government has announced that they want their
solar consumption to go from 20 megawatts per year to
1000 megawatts per year in 2020. Solar power is
predicted to become 10% of total worldwide energy in
2030, according to a Time article. Solar is not just
growing,it is becoming more competitive in terms of price
also .As a populous country with small energy
resources, our concern should be even more greater.
Since, the prospects of solar energy in Bangladesh
looks promising we should engage more international
and national resources to harness energy from this
renewable energy source.
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