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RC/2015/9435 31 August, 2015

The Director,

Cluster Innovation Centre
University of Delhi

Delhi 110007

Subject: - Innovation Projects 2015-15

Dear Sir,

The University of Delhi is pleased to announce the third round of the undergraduate
research initiative in colleges, Innovation Projects 2015-16. You will be glad to know that the
following project submitted by your college has been selected for award

Projact Code: CIC 303

Projact Title: Translating "Lilavati Of Bhaskara" In The Realm Of Present Mathematics
Curriculum

The distribution of grant under different budget heads as below:

Sr. Budgat Head ' Amount

Mo.

1 Equipmeant/Cc..sumables Rs 1,25,000/- .

Z. Stigends Rs. 1,20,000/- (1000x10x12

3. 1 Iravel Rs 80,000/- - S
| 4. iflonorarium Rs 25,000/-

5 Stationery/Printing Rs 20,000/

6. Contingancy Rs 55,000/~
i " Total ; Rs 450,000/-
| Rs 4.5 lakhs (Rupeas four lakhs fifty thousand only) )
| Amount to ba releasad in first phase by Finance Branch- Rs 3,00,000/

Budgat head No. 1 and half of the remaining grant will be released as the first instalment.
The second and final instalmant will be released after submission of half-yearly report (Dy 15
February 2016), satisfactory review and recommendation of release of the second

instalmant.
Plaasa refar to the datailed guidelinas for implemantation of tha projact. Any queries may
ba addrassad to- innova

125,



Utilization Certificate
Innovation Project 2013-15

Project Code :CIC-203

Financial Grant under Innovation Project scheme

College: Cluster Innovation Centre, University of Delhi
Project Investigators: Dr. Jyoti Sharma

| Grant
sanctioned
S.No. I Budget head Amount Amount utilized
- sanctioned Rs Rs
1 Equipment/Consumables | 2,20,000(-151) | 2,19,577 /-
2 | Travel 95,000/- 64,086/-
3 Stipend 1,20,000/- 1,17,000/- '
4 Honorarium 25,000/- 8,000/- '
5 Stationery 20,000/-+151/- | 20,151/-
6. Contingency 70,000/- 69,838/-
Total amount | Four Lakh Ninety Eight Thousand Six Hundred Fifty Two Only
utilized Rs ( Rs.4,98,652/-)
| Amount Fifty One Thousand Three Hundred Forty Eight Only
gma'“'“g (Rs.51,348/-)
s

Certified that out of Rs. 5,50,000/- sanctioned under the Innovation Projects
scheme 2013-14, Rs.4,98,652/- has been utilized during the period of the project.

The remaining amount Rs.51,348/- is-being returned back to the University vide M
cheque LAl be Aottnned bock b Uwue&ﬁ:f ‘

Signa & (')H ﬁ?&j’e& Investigator Siénature of Director
(Jyoti Sharma) (Prof. M.M. Chaturvedi)
~ 2w/ Director
Dr. Jyoti Sharma e qz{q-vaj S
Cluster Innovation Centre Cluster Innovation Centre

T frech forafqer,/ Deln Ut niverst
| fre—q9000is/New Dethi-110007



UNIVERSITY OF DELHI

PROJECT COMPLETION CERTIFICATE

INNOVATION PROJECTS 2015-16

Implementing Authority
Name of College
Code of Project

Title of Project

Name of Project Investigators

Amount Sanctioned

University of Delhi

Cluster Innovation Centre

CIC-302

Impact Analysis of ~ Programmes for
Enhancing Undergraduate Learning and
Teaching Experiences through Innovative

Projects

Dr. Dorje Dawa
Dr. Deepika Bhaskar

. Rs. 4,00,000/- (Rupees Four Lac only)

Certified that the Final Report and Utilization Certificate have been submitted for

the Project.

TR S0A
Dean Research (PS&MS)

Coordinator, %govaﬁon Desk

?a_,_;, 7. TR

Dean Research (H&SS) Dean Research (LS)

s D

Dean Academic Activities & Projects/
Chairperson, Research Council



UNIVERSITY OF DELHI
DELHI - 110007

lhe Director 5
Cluster Innovation Centre PARP - )_"ﬁ

ity of Delii Camopus 26 113

Delhi-110007
Subject: - [nnovation Projects 2013-14

Dear Sir/Madam, '
I'he scheme for [nnovation Projects from colleges for the year 2013-14 attracted a large
number of applications. You will be glad to know that the [nnovation project from your
college, titled “Impact of FDI in muitibrand retail on local Kirana shops” has been

selected for support. You haye been allotted the Project Code No. CIC 205 and this may
be referred in all correspondence/reports on the subject.

The Hon'ble Vice Chancellor is pleased to approve a total grant of Rupee 4.50 lakhs for
the project.

The budget guidelines of the project are as follows:

ST Budget Head Amount

No.

1 Equipment/Consumables Rs 1,25,000/- =

2 Stipends Rs. 1,20,000/- (1000x10x12)

LE Travel Rs 63,000/~

4. Honorarium Rs 25,000/-

5 Stationery/Printing Rs 20,000/

6 Contingency = Rs 95,000/-

: Total ' Rs 450,000/- S
B{_s__!-_g' lakhs (Rupees four lakhs fifty thousand Shilyy - st ]

Please refer to the detailed guidelines attached for implementation of the project.

Kindly acknowledge receipt of the letter and grant. Any queries may be addressed to
inpovationsdl_tffglgmail.com or 27666227 . The g for the finst bhase is -’Mbj,j
PR LSS Jj-f the _t_:,',u.u,l-.xu.ty ,_1,(_;m,.a o] d_‘,‘ .

With best wishes,

Yours sincerely,

Registrar



University of Delhi

RC/2015/9435 31 August, 2015

The Director,

Cluster Innovation Centre
University of Delhj

Delhi 110007

Subject: - Innovation Projects 2015-16

Dear Sir,

Project Code: CIC 310
Project Title: Weaving Dreams For Destitutes

The distribution of grant under different budget heads as below:
Rs 1,25,000/-

Sr. Budget Head
l-
—_
Rs 4.5 lakhs (Rupees four lakhs fifty thousand only)

Amount to be released in first phase by Finance Branch-

Equipment/Consumables
Stipends
Travel

Rs 3,00,000/

Budget head No. 1 and half of the remaining grant will be released as the first instalment.
The second and final instalment will be released after submission of half-yearly report (by 15
February 2016), satisfactory review and recommendation of release of the second
instalment,

Please refer to the detailed guidelines for implementation of the project. Any queries may
be addressed to- innovationprojectslSlS@gmafl.com.
With best wishes,

Yours sincerely,

g

Prof. Malashri Lal



e Research Council

University Of Delhi
Prof. Malashri Lal, Chairperson, (Dean, Academics)
Prof. Ajay Kumar, Member, Dean Research (PSIMS)
Prof. Girishwar Misra, Member, Dean Research (HeLSS)
Prof. M. M. Chaturvedi, Member, Dean Research (L)
Dr. Deepika Bhiaskar, Dy.Dean Research

DRCH/R&D/2013-14/ 1 | %

M,

‘) | October, 2013

Dr. Shobha Bagai
Cluster Innovation Centre
University of Delhi

Delhi

Subject: Scheme to strengthen Research & Development by providing funds to
University Faculty (2013-1 4).

Dear Sir/Madam,

The Hon'’ble Vice-Chancellor is pleased to sanction you a research grant of Rs. 2.8 lakhs
(Rupees two lakhs and eighty thousand only) under the above mentioned scheme. You can
spend the approved amount in the budget- heads, as specified below:

Consumables, Softwares, Photocopies, Purchase of books, 60-100%
Computers peripherals etc.

Travel (local & within India related to research) Up to 10%
Minor equipment & maintenance of equipment Up to 20%
Contingencies Up to 10%

The contribution made to your research work and publication by the R and D grant must be duly
acknowledged.

The findings of R and D projects may be presented at a Seminar after the submission of the
report.
With best wishes for productive research.
Thanking you,
Yours sincerely,
N
(MALASHRI LAL)

Convention Hall Courtyard, Viceregal Lodge University of Delhi, Delhi — 110007,
Phone No. 011-27666227, 011-27667725 Extn.1107, Fax No. 011-27662284 E-mail: research-council@du.ac.in



Research Council

__ University Of p.ajh;
_ﬁ Prof. Malashyi Lal, Chairperson, (Chalrperson]
-

Prof. Ajay Kumar, Member, Dean Research ( PS&Ms)
v Prof. Pamj Dua, Member, Dean Research (H&ss)

Prof. M, m, Chatunredi, Member, Dean Research ( Ls)
Dr. Deepika Bh

askar, Dy.Dean Research

RC/2014/6820

October 15,2014

Dr. Shobha Bagai

Cluster Innovation Centre
Universtiy of Delhi
Delhi-110007

Subject : Research & Development Brant 2014-15,

Dear Sir/Madam,

The Hon'ble Vice-Chancellor is pleased to sanction a grant of Rs, 1,20,000 ( Rupees One |akh twenty thousang
thouzand enly} under the Rasearch & Development scheme 2014-15 for the Project entitlad “Natural
Convective Flow in Porous Medium Saturated with Nanofluid »

The budget heads under which the grant has been sanctioned s a5 foliows:

Wl ;.'-._'."'.r_ _.:;'.}_-I,‘_,,_.. -:,(5 .“_:"-: ' +# .-_,_'_" g
Rk iﬁ.:.i.-mﬂ-.»u.kuaizm;
Consumablos/Software/Bonks
MInor?&uipment

Contingency

The sanctioned amount can be used only under the approved

at the time of application have to be strictly followed.

* An undertaking muyst be submitted before utilization of the travel h
used for trave| to home town or areas near it,

* The grant does not cover mainte

nance/AMCs. Any minor repair related to research proposal can be
covered in the contingency head.

With best wishes for Productive research.
Thanking yoy
Yours sincerely,

CUL b
(Prof. Malashri Lal)

Convention Hal| Courtyard, Viceregal Lodge University of Delhi, Delhi - 11 0007,
Phone No, 011-27666227 E-mail; research-council@du.ac.in, researchcouncildu@nmait ~n.



nesCaru vuunun
University Of Delhi
Prof. Malashri Lal, Chairperson, (Chairperson)
Prof. Ajay Kumar, Member, Dean Research (PS&MS)
Prof. Pami Dua, Member, Dean Research (H&SS)
Prof. M. M. Chaturvedi, Member, Dean Research (LS)
Dr. Deepika Bhaskar, Dy.Dean Research

RC/2015/9677 October 15, 2015

Dr. Shobha Bagai

Cluster Innovation Centre
University of Delhi
Delhi-110007

Subject: Research & Development grant 2015-16.
Dear Sir/Madam,
You have been sanctioned the following grant under the Research & Development scheme 2015-16 of the

University of Delhi.
The budget heads under which the grant has been sanctioned are as follows:

Contingency 30,000
Consumables/Equipment 1,20,000
Total 1,50,000
Total in Words Rupees One lakh fifty thousand only

Kindly note the following:

® The guidelines issued at the time of application and additional guidelines attached have to be strictly
followed.

* The sanctioned amount can be used only under the approved budget-heads.

® The grant is sanctioned for a period of one year starting from 15.10.2015.

* A quality publication must be reported along with a copy of the same by the end of the year along
with the final report for any further consideration for the grant for next year.

® The support received from the University as R&D grant must be acknowledged in the publication from
the research undertaken in the scheme,

The Utilization Certificate along with a final report in the form of a research paper must reach the office of the
Research Council by October 30, 2016.

With best wishes for productive research.

Yours sincerely,

Prof. Malashri Lal

Convention Hall Courtyard, Viceregal Lodge University of Delhi, Delhi - 110007,
Phnna No. 011-27666227 E-mail: research-council@du.ac.in, researchcouncildu@gmail.com



TH-RE e

University Grants Commission
Bahadur Shah Zafar Marg
New Delhi - 110 002

SPEED POST

F. No. 6-268#’20]4(1’(;)

The Principal 2 8 / UG 2018
ShyanuPrasad Mukherjee College,
Punjabi Bagh (West), New Delhi-110032

Sub: Travel Grant to college teachers for resenting papers in [nternational (."onf'crcncc[s} -
i ——<2 10 collcge teachers __1_———#1_1_______._,_ onal Lonlerence =

Acceptance of proposal,

Sir.

This has reference o your application on the captioned subject, | am directed to inform

you that the Commission has accepted the proposal for financial assistance to Dr. Shobha Bagai

for presenting the paper entitled Effect of Temperature Dependent Viscosity on Natural

Convective Boundarv Laver Flow Over g Horizontal Plate Embedded in z Nano-Fluid

Saturated Porous Medium in the conference 5th ECJ International Conference on Porous

Medium and New Application in Science, Engineering & Industry to be held in USA from

22nd-27th June, 2014 and has agreed (o provide grant to the extent of 100% of the approved
expenditure on this account to the institution subject to the conditions indicated in Appendix-I.
T'he proposal is approved with the condition that the College should be fit under section 2(f) &
12(B) of the UGC Act. failing which it will be considered cancelled automatically.
I Statement of account giving details of expenditure incurred on various items Viz-travel,
Airport Tax, Registration fee and daily allowance.

2. Utilisation Certificate in the prescribed form (Appendix-II) from the college
auditor/Chartered Accountant for the total expenditure incurred on the visit.

3. Details of assistance received from and or facilities provided by the organizers of the
conference or any other similar foreign agency.

4. Amount made available by the CollegeKUniversitnytate Govt. and other sources for
meeting 100% of approved expenses.

5. Amount payable for each item by the University Grants Commission as per terms and
conditions. '
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Transp Porous Med (2012) 94:277-288
DOI 10.1007/s11242-012-0004-2

Effect of Variable Viscosity on Free Convective Heat
Transfer over a Non-isothermal Body of Arbitrary Shape
in a Non-Newtonian Fluid Saturated Porous Medium
with Internal Heat Generation

Shobha Bagai - Chandrashekhar Nishad

Received: 19 March 2012 / Accepted: 30 March 2012 / Published online: 20 April 2012
© Springer Science+Business Media B.V. 2012

Abstract  Similarity solutions are proposed for the analysis of free convection flow over a
non-isothermal body of arbitrary shape embedded in porous media in the presence of internal
heat generation. The porous medium is saturated with non-Newtonian power law fluid. The
effect of temperature dependent viscosity on heat transfer rates is investigated. The linear-
ized version of the Arrhenius law for temperature dependent viscosity is considered and it is
shown that the heat transferred is more for a less viscous fluid.

Keywords Porous media - Non-isothermal axisymmetric body - Non-Newtonian fluid -
Temperature - Dependent viscosity

List of symbols

Cpt Specific heat at constant pressure of the fluid

f Dimensionless stream function

g Acceleration due to gravity

km Effective thermal conductivity of porous medium

K*(n) Modified permeability
Nuy Local Nusselt number

q"” Internal heat generation per unit volume

qw Local surface heat flux

r Function representing wall geometry

Ray Local Rayleigh number

T Temperature

u,v Velocity component in x-direction and y-direction
X,y Boundary layer co-ordinates

S. Bagai (X)) - C. Nishad
Department of Mathematics, University of Delhi, New Delhi, India
e-mail: shobhabagai @ gmail.com

@ Springer



International Communications in Heat and Mass Transfer 39 (2012) 537-540

journal homepage: www.elsevier.com/locate/ichmt

Contents lists available at SciVerse ScienceDirect

International Communications in Heat and Mass Transfer

Free convection in a non-Newtonian fluid along a horizontal plate embedded in
porous media with internal heat generation*

Shobha Bagai *, Chandrashekhar Nishad

University of Delhi, New Delhi, India

ARTICLE INFO ABSTRACT

Available online 16 February 2012

Keywords:

Free convection
Non-Newtonian fluid
Porous media

Internal heat generation

Similarity solutions for the problem of free convection flow over a non-isothermal horizontal plate embedded
in porous media are investigated in the presence of internal heat generation. The porous medium is saturated
with non-Newtonian power law fluid. Numerical results are obtained for the effect of power law temperature
profile and fluid index on the heat transfer characteristics.

© 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Nield and Bejan [1], Ingham and Pop [2], Vafai [3] provide an ex-
tensive study on the practical importance and applications of thermal
convection in porous media. Of late a number of problems in free con-
vection in the presence of internal heat generation source have been
investigated [4-9]. The effect of internal heat generation finds its
applications in reactor safety analysis, metal waste form development
for spent nuclear fuel, fire and combustion studies, and storage of
radioactive materials.

Gorla and Kumari [10] give similarity solutions for free convec-
tions in non-Newtonian fluids along horizontal plate in the absence
of internal heat generation whereas Postelnicu and Pop [8] have stud-
ied the problem of free convection over horizontal and vertical sur-
faces with internal heat generation for Newtonian fluids. In this
paper we study the effect of variable temperature profile and fluid
index on the velocity and temperature profile in the presence of inter-
nal heat generation for a horizontal plate embedded in a porous
medium saturated with non-Newtonian fluid. Similarity solutions
are obtained for exponentially decaying heat generation term [8] and
the resulting system of differential equations is solved numerically.

2. Mathematical formulation

Equations governing the problem of free convection boundary
layer from a heated horizontal surface embedded in a saturated
porous medium with non-Newtonian fluid are written as [8]

ou ov

* Communicated by A.R. Balakrishnan and T. Basak.
* Corresponding author at: B3/68, Janakpuri, New Delhi - 110058, India.
E-mail address: shobhabagai@gmail.com (S. Bagai).

0735-1933/$ - see front matter © 2012 Elsevier Ltd. All rights reserved.
doi:10.1016/j.icheatmasstransfer.2012.02.003

_ gK*(mpaT
oy T % (2)

oT  oT ’T q,
where the x - coordinate and the y - coordinate are measured along
the plate and normal to the plate. The power law fluid index n for
various fluids is as follows:

(i) n<1 for pseudo plastic fluids or shear-thinning fluids that have
a lower apparent viscosity at higher shear rates.
(ii) n=1 for Newtonian fluids where the shear stress is directly
proportional to the shear rate.
(iii) n>1 for dilatant fluids or shear-thickening fluids for which there
is an increase in the apparent viscosity at higher shear rates.

The modified permeability K*(n) is defined as

6 ( ne \" ed
25\3n+1 3(1—¢)
3(10n-3)

= 2( de2 \""(6n+1) /16
(—) ( > 10n+11 by Dharmadhikari and Kale [12]

(n+1)

by Christopher and Middleman [11]

£\ 8(1—¢) (10n—3)\75

where d is the diameter of the particle and ¢ is the porosity of the
medium.

The appropriate boundary conditions associated with Eqgs. (1)-(3)
are

v=0, T=T.+AX" aty=0forx>0 4)

u—0, T-T, as y—oo (5)

where A and A are positive constants.


http://dx.doi.org/10.1016/j.icheatmasstransfer.2012.02.003
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Buoyancy Induced Flow Past a Non-Isothermal
Arbitrary Shaped Axisymmetric Body Immersed in
a Non-Newtonian Porous Medium Saturated by a

Nanofluid

Shobha Bagai®* and Chandrashekhar Nishad?

Cluster Innovation Centre, University of Delhi, New Delhi, India
2Department of Mathematics, University of Delhi, New Delhi, India

A similarity solution is proposed for free convection boundary layer flow over a non-isothermal axisymmetric
body embedded in a porous medium saturated by a non-Newtonian nanofluid. The model used for a nanofluid
incorporates the pertinent parameters such as buoyancy ratio parameter Nr, Brownian motion parameter Nb,
thermophores is parameter Nt and Lewis number Le. The effect of temperature dependent viscosity on heat
transfer rate is investigated in the study. The linearized version of Arrhenius law for the temperature dependent

viscosity is considered.

KEYWORDS: Nanofluid, Non-Isothermal, Non-Newtonian, Porous Medium.

1. INTRODUCTION

Free convection heat transfer is an important phenomenon
in engineering system due to its wide applications in elec-
tronics cooling, heat exchangers, transport processes in
chemical industry, storage of nuclear waste material, food
processing and discovery of the flow of oil in petroleum
industry. Because of its immense practical applications, a
number of studies have been reported for problems aris-
ing in porous medium. Most of the earlier studies in free
convection associated with porous medium considered the
saturated fluid to be Newtonian. One of the first works
reported was presented by Cheng and Minkowycz.! They
presented a similarity solution for natural convection along
a vertical plate embedded in a porous medium saturated by
Darcy fluid. Few paid attention to the natural convection
in non-Newtonian fluidthat exhibit non-linear behavior dif-
ferent from Newtonian fluid. Chen and Chen? were first to
study the natural convection in a porous medium saturated
with non-Newtonian fluid.

In recent years nanofluids have attracted interest from
the researchers due to their enhanced thermal properties
and interdisciplinary nature. Nanofluids, a term coined by
Choi,? are composed of nanoparticles with size in the
range of 1-100 nm suspended in liquid. Masuda et al.*

*Author to whom correspondence should be addressed.
Email: shobhabagai @ gmail.com

Received: 19 April 2014

Accepted: 8 May 2014

reported the earliest investigation of thermal conductiv-
ity enhancement in liquid dispersions of nanoparticles.
The abnormal enhancement in convective heat transfer due
to nanofluid was explained by Buongiorno.> A combined
experimental and theoretical study on the effective ther-
mal conductivity and viscosity of nanofluids was explored
by Murshed et al.® Cheng’ studied the natural convec-
tion boundary layer flow over a truncated cone embed-
ded in a porous medium saturated by a nanofluid with
constant wall temperature and nanoparticle volume frac-
tion. Nield and Kuznetsov® gave an analytical study of
the onset of convection in a horizontal layer of a porous
medium saturated by a nanofluid. Their model incorpo-
rated the effect of Brownian motion and thermophoresis.
They also studied the Cheng-Minkowycz problem’ of nat-
ural convection past a vertical plate in a porous medium
saturated with nanofluid. Hady, Ibrahim, Abdel-Gaied and
Eid'® gave similarity solutions for the non-Newtonian flow
over an isothermal vertical plate in porous medium sat-
urated with nanofluid. They also explored the effect of
yield stress on free convective boundary layer flow of a
non-Newtonian nanofluid past a vertical plate embedded
in a porous medium."" The problem of natural convec-
tive boundary layer flow over a horizontal plate embedded
in porous medium saturated with a nanofluid was inves-
tigated by Gorla and Chamkha.'?> Recently Khan et al.'?
investigated numerically free convection along a verti-
cal plate immersed in a porous medium saturated with
non-Newtonian nanofluid. The problem of steady, laminar,
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SIMILARITY SOLUTION TO STUDY THE EFFECT OF VARIABLE
VISCOSITY ON NON-NEWTONIAN BUOYANCY INDUCED FLOW
OVER AN AXISYMMETRIC BODY IMMERSED IN A POROUS
MEDIUM SATURATED BY A NANOFLUID
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Abstract— The study presents the effect of temperature dependent viscosity on natural convection heat transfer of nanofluids
over an axisymmetric body embedded in a saturated non-Darcy porous medium. Similarity variables are introduced to reduce
the governing partial differential equations to a system of highly coupled nonlinear ordinary differential equations. The model
incorporates the non-dimensional parameters: buoyancy ratio Nr, Brownian motion parameter Nb, thermophoresis parameter
Nt and Lewis number Le. The local wall heat flux distribution is discussed for three geometries, namely vertical flat plate,
horizontal cylinder and sphere for pseudo plastic fluids, Newtonian fluid and dilatant fluids

Keywords— Nanofluid, Non-Newtonian, Porous medium, Variable viscosity

L. INTRODUCTION

Nanofluid refers to a liquid containing suspended
nanoparticles. The coining of the term ‘nanofluid’ for
such fluids is credited to Choi [1]. Nanofluids property
of enhanced thermal conductivity is being currently
explored to enhance heat transfer. Masuda, Ebata,
Teramae and Hishinuma [2] reported the earliest
investigation of thermal conductivity enhancement in
liquid dispersions of nanoparticles. Buongiorno [3]
gave a detailed explanation of the abnormal
convective heat transfer enhancement observed in
nanaofluids. The study of convective heat transfer
over bodies embedded in porous media has gained
attention in the last few years. Nield and Kuznetsov
[4] gave an analytical study of the onset of convection
in a horizontal layer of a porous medium saturated by a
nanofluid. Their model incorporated the effect of
Brownian motion and thermophoresis. They also
studied the Cheng-Minkowycz problem [5] of natural
convection past a vertical plate in a porous medium
saturated with nanofluid. Darcy model was employed
for the porous medium. Hady, Ibrahim, Abdel-Gaied
and Eid [6] gave similarity solutions for the
non-Newtonian flow over an isothermal vertical plate
in porous medium saturated with nanofluid. The
problem of natural convective boundary layer flow
over a horizontal plate embedded in porous medium
saturated with a nanofluid was investigated by Gorla
and Chamkha [7]. More recently they also studied the
problem of natural convective boundary layer flow
over a non-isothermal vertical plate embedded in a
porous medium saturated with a nanofluid [8]. The
problem with prescribed heat flux was investigated by
Noghrehabadi, Behseresht and Ghalambaz [9]. The
problem of steady, laminar, mixed convection flow of

a non-Newtonian fluid past a vertical flat plate
embedded in a porous medium saturated with a
nanofluid was considered by Rashad, Chamkha and
Abdou [10]. Bhaduria, Agarwal and Kumar[11]
investigated the problem of linear and non-linear
thermal instability in a horizontal porous medium
saturated by nanofluid. The Darcy-Forchheimer
model was used by Udin and Harmand[12] to
investigate the unsteady natural convection heat
transfer of nanofluid along a vertical plate embedded
in a porous medium. Apart from the vertical and
horizontal geometry, Hady, Ibrahim, Abdel-Gaied and
Eid presented the problem of boundary layer flow in a
porous medium of a nanofluid past a vertical cone
[13]. In all the work cited above it is assumed that the
viscosity of the fluid is constant. But, the viscosity of
most of the fluids generally decreases with an increase
in the temperature. To incorporate this effect it is
assumed the viscosity decreases exponentially with the
temperature. Moreover, this study also aims to explore
the effect of viscosity on non-Newtonian buoyancy
induced flow past an arbitrary shaped axisymmetric
body immersed in a nanofluid saturated porous
medium. The effect of viscosity on heat flux for
vertical flat plate, horizontal cylinder and sphere is
discussed.

Similarity Solution To Study The Effect Of Variable Viscosity On Non-Newtonian Buoyancy Induced Flow Over An Axisymmetric Body
Immersed In A Porous Medium Saturated By A Nanofluid
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Abstract— Mathematics education is an area of concern in India as many students do not find mathematics interesting
whereas many develop a psychological phobia towards the subject. Many students drop mathematics after grade X as
mathematics is optional after grade X. Adults who had left mathematics after grade X continue to live with the same phobia
for mathematics. The paper presents the highlights of a unique efforts introduced by students of Master of Mathematics
Education program at Cluster Innovation Centre, University of Delhi. Students of semester 1. They introduced an on-line
community radio series, titled, “Popularizing mathematics among masses” through the most humble medium of
communication, namely, community radio. It was an outreach program to make mathematics more eloquent and interesting for
common people through the Community Radio Station. The paper also reflects on the need of more such programs in a diverse
and developing country like India where multiple uses of resources through multi-media technology is the need of the hour.

Keywords— Community radio, Masses, Meta University

L. INTRODUCTION

Mathematics education is an area of concern in India
as many students do not find mathematics interesting
whereas many develop a psychological phobia for the
subject. Many students drop mathematics after grade
X as mathematics is optional after grade X. Adults
who had left mathematics after grade X continue to
live with the same phobia for mathematics.
Mathematics is still considered to be a subject of
prestige rather than a subject of necessity. Only few
enjoy the status of being “good” in mathematics, other
just struggle to pass the subject for the mandatory
years. All major educational policies, position papers
and reform documents (NCF, 2005; NKC, 2009) have
again and again recommended considering
mathematics a subject of national interest and a
vehicle of national development (NPE, 1986). There
are considerable concerns at the highest level in the
educational setup to raise the standards of
mathematics education and education in general.
There are strong recommendations to change the way
mathematics is being taught in the schools. (NCF,
2005; NKC, 2009; NCFTE,2010). Mathematics is
essentially a subject of everyday needs. It is amongst
the best tools to develop skills of logic, problem
solving and analysis. It is therefore emphasized to
teach mathematics to all students at least till grade X
(NPE, 1986; NCF, 2000; NCF, 2005). It placed a great
responsibility on mathematics teachers to present and
teach the subject in such a way that students start
connecting their everyday experiences
mathematically. It requires a paradigm shift in the
way mathematics is being taught in school. School
mathematics as envisioned by NCF (2005) demands
meaningful mathematics for all students with a scope

of challenging mathematics for those who have a
higher appetite for the subject.

II. CHANGING PARADIGMS

Reacting to the concerns in mathematics education
and exploring the possibilities in higher education,
two premium Indian universities came together to
conceptualize the idea of a Meta-University and
brought it to reality. In the year 2012, University of
Delhi and Jamila Millia Islamia joined hands to merge
institutional boundaries to expand the scope of higher
education in the country. Though the concept of Meta
University is not new to the world, in India it is the
first of its kind. Within the scope of the Meta
University, India introduced the founder course in
mathematics education. It is a new beginning in the
area of higher education and in the field of
mathematics education in India. The Master of
Mathematics Education Course (MME) is a unique
course of its kind under the concept of Meta
University, the idea propagated by National
Knowledge Commission to expand the conceptual
framework of universities beyond institutional
boundaries. The MME course received its’ vision from
the academic reforms seeded by National Knowledge
Commission and also proposed by the University
Grant Commission’s guidelines on Choice Based
Credit System (CBCS), and flexibility in Curriculum
Development. Raising the voice on strengthening the
quality of education to transform India as a knowledge
society, the National Knowledge Commission stressed
investing in school education by preparing teachers
who can meet this challenge.

The present course, Master of Mathematics Education
has tried to embrace possible suggestions given by

Reaching To The Unreached: Popularizing Mathematics Through Community Radio Series
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Effect of Variable Viscosity and Permeability on
Natural Convective Heat Transfer Across a Vertical
Cone Embedded in a Porous Medium Saturated

with Nanofluid

Shobha Bagai®* and Chandrashekhar Nishad?

"Cluster Innovation Centre, University of Delhi, New Delhi, India
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This work is focused on the study of natural convection boundary layer flow over a non-isothermal vertical cone
in a porous medium saturated with non-Newtonian nanofluid in the presence of internal heat generation with
constant wall nanoparticle volume fraction. The analysis shows that the temperature and nanoparticle volume
fraction profiles in the respective boundary layers depend upon the parameters such as buoyancy ratio Nr,
Brownian motion Nb, thermophoresis Nt, Lewis number Le, permeability parameter d and viscosity parameter .
We study the linearized version of the Arrhenius law for temperature dependent viscosity on heat transfer rates
in the presence of internal heat generation. The analysis also incorporates the variation of permeability of the
porous medium. It is found that the heat transfer and nanoparticle volume fraction rate decreases as viscosity

increases and permeability decreases.

KEYWORDS: Internal Heat Generation, Nanofluid, Variable Permeability, Temperature Dependent Viscosity, Vertical Cone.

1. INTRODUCTION

The applications of nanofluids range from areas such
as heat transfer—industrial cooling, nuclear reactors,
extraction of geothermal power; automative applications—
nanofluid coolant, nanofluids in fuel and other vehic-
ular nanofluids; electronics—microreactors, cooling of
microchips; biomedical-nano drug delivery, cancer ther-
apeutics, cryopreservation, nanocryosurgery, sensing and
imaging.! Nanofluids are produced by suspending solid
phase nanoparticles, metallic or non-metallic particles
with sizes 1-100 nm in a base fluid lije oil or water.
As compared to the base fluids, nanofluids possess
enhanced thermophysical properties like thermal conduc-
tivity and diffusivity, viscosity and convective heat transfer
coefficient.

The coining of the term “nanofluid” is credited to Choi.?
The thermal conductivity enhancement of the nanoflu-
ids was observed by Masuda et al.*> Buongiorno* gave
a detailed explanation for the abnormal increase of ther-
mal conductivity and viscosity. He also focused on heat
transfer enhancement in convective situation in nanofluids.

*Author to whom correspondence should be addressed
Email: shobhabagai @gmail.com

Received: 30 August 2014

Accepted: 2 October 2014

There are two approaches that are being followed in
literature—one proposed by Tiwari and Das® and other by
Buongiorno.* Buongiorno proposed a model incorporating
the effects of Brownian diffusion and the thermophoresis
which we shall employ in this paper. Abu-Nada et al.® pre-
sented heat transfer enhancement in a differentially heated
enclosure using variable thermal conductivity and viscos-
ity of nanofluid. Experimental and theoretical study on the
effective thermal conductivity and viscosity of nanoflu-
ids was given by Murshed et al.” and he also found that
both the thermal conductivity and viscosity of nanofluids
increases with the nanoparticle volume fraction.

The study of nanoparticles has also been extended to
various geometry. Chamkha et al.® presented the non-
similar solutions for natural convective boundary layer
flow over a sphere embedded in a porous medium saturated
with a nanofluid. Cheng® worked the natural convection
boundary layer flow over a truncated cone embedded
in a porous medium saturated by nanofluid. Chamkha
and Rashad'® studied steady, laminar and natural convec-
tion boundary layer flow over a permeable vertical cone
embedded in a nanofluid saturated porous medium with
uniform lateral mass flux. Noghrehabadi et al.'' inves-
tigated non-Darcy flow and natural convection over a
vertical cone embedded in a nanofluid porous medium
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ABSTRACT

“Jagatpur” is a resettled semi-urban village adjoining “Jharoda” village near Burari
by- pass in Delhi, India. The village has many problems that need attention. The
village is isolated from other important places due to lack of any systematic transport
means. Earlier it had a proper public transport system but due to encroachment of the
area near the chowk from where the DTC buses take a turn and lack of proper
planning, the transport has become a very big problem in this village.

The aim of this study is to find a solution to the problem and come up with a proposal
for an efficient public transport system in the village which is eco-friendly,
economical and convenient to the villagers. Some important roads and vacant space
inside and outside of the village were analyzed and measured, so that possible routes
that could connect the village to the main roads and the nearest Metro Station could
be suggested. In this study, the authors also propose a sustained route plan of DTC
bus (with timings) and Gramin sewa for the most preferred route by villagers that was
obtained by survey.

Keywords: chowk, gali, semi-urban village, steering angle, transport, turning radius

INTRODUCTION

Jagatpur is a semi-urban village with a population of thousands. Before 1952,
Jagatpur village was situated at the Yamuna bank and it got submerged due to flood.
At that time, the representative of the executive council established a multipurpose
cooperative society that resettled the village to the current place. At the time of
resettlement, a well-organized plan/map was laid out for the village. The village is
mapped in such a way that, it has 9 lanes that are connected to a chowk’in the village.
In this plan the area surrounding near the chowk (16 plots) was divided into 4 equal
parts in which, place for girls school and 2 seed stores were allocated. The yellow

! Corresponding Author
2Chowk: A small intersection of roads
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ABSTRACT

Text summarization is a process of capturing the idea and line of thought from an
original text and inculcating the same into a short coherent text. Automated text
summarization aims to meet this objective of retaining all the key ideas instilled in the
text while skipping upon the redundant and repetitive bits of information. The reduced
text thus compiled must be coherent in itself in order to meet the semantic and
syntactic organization of the language. This work presents an extraction based
automatic text summarization algorithm. The methodology proposed involves
constructing of a directed weighted graph out of the original text wherein each
sentences is taken to be a node. The weights for each of the edges are determined by
using a suitable distortion measure which analyses the semantic relation between the
two adjacent nodes / sentences. A ranking algorithm is used to compute the most
important sentences in the text and that should be present in the summary based on
the weighted graph. This technique has been employed on multiple data sets and has
performed well on the evaluation parameters laid down for such applications.

Keywords: Graph, text-rank, automated summarizer, distortion, extraction
INTRODUCTION

Automatic text summarization (ATS) is a process that enables a computer to
summarize data/ information automatically. With massive growth in information,
summarization has become more important for enlisting significant parts of a big
corpus. It provides a non-redundant bits of information from an original article. The
amount of information available today is tremendous and the problem of finding the
relevant pieces and making sense of these is becoming more and more essential.
Nowadays, a great deal of information comes from the Internet in a textual form. Text
Summarization helps in various kinds of analysis and forms a base for different
Natural Language Processing Algorithms. ATS has a wide range of applications such
as summarization of news articles, search engines presenting summarized results,
language translation, email thread summarization etc. Text Summarization is broadly
divided into two categories. The first category is text abstraction which involves
parsing the text on semantic grounds followed by a formal representation. This is
followed by re-interpretation of the text into a different non-redundant segment which
in turn is the summarized version of the original text. The second category is text
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ABSTRACT

Images tend to degenerate over time and are exposed to noises. These noises don’t only affect the
visual outlook but also hampers the allied significance to these images. Different techniques are
being put to use for de-noising such images. Image in-painting is one such phenomenon of de-
noising the images that involves approximating the de-noised form of the image. The current study
aims at developing an in-painting system for restoration of lost art, reconstruction of destroyed
images and removal of unnecessary objects. The motivation for the same has been driven from
Partial differential equation based anisotropic diffusion model or image in-painting .The steady
state heat equation or the Laplace equation has been used to model and approximate the de-noised
data for noised region of the image. The Laplace equation has been used clubbed with the Dirichlet
boundary conditions in order to fill in the degenerated or the noised region. The Dirichlet
conditions provides a firm starting point for approximating the structural framework of the noised
region in order to remove the inconsistencies using the colour intensities of the neighboring pixels
as the boundary conditions. The colour intensities are modeled to be diffusive in nature. The
experiments conducted using the proposed approach portray significant speedups and presents a
practicable in-painting strategy.

Keywords: De-noising, Laplace Equation, Image Restoration, Inpainting, Partial Differential
Equations.

INTRODUCTION

Partial differential equations are often used to model most of the basic theories underlying physics
and engineering. We are enabled to simulate various phenomena comprising a whole range of
domains viz-a-viz electronics, image processing, etc. We will be dealing with the Laplace equations
in this paper as part of the strategy to achieve image inpainting. Inpainting is the digital art of
reconstructing old images by filling up the missing portions in a legible and unified manner. The
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ABSTRACT

This paper is an effort of expounding the recursive formula for the Josephus problem (which
is the essence of the popular game “Akkad Bakad Bambai Bo” played in Indian households).
The academic extension of this game has been to deal with the cases where elimination steps
vary with each turn. Josephus problem is essentially heralded with objective of finding the
position of the player who survives the game. Most of the available literature deals with the
problem of finding the survival’s position when sequential elimination of persons takes place
in k steps for n circled people. There is a simple algorithm known to solve this problem;
however the rigorous procedure can be replaced with a formula. The nature of this formula
can be either recursive or non-recursive; both of which comprise this paper. We have
extended the problem to the situation wherein the elimination step k varies with iterations.

The non-recursive methods include the binary method & paper [4] contains non-recursive
formula for constant elimination step k = 2 and the recursive formula has been derived using
dynamic recursive methods. This dynamic recursive formula can be modified to withstand
different extensions of Josephus problem; making it all-inclusive. This work shows the
modifications made in the dynamic recursive formula to predict the survival’s positions for
varying elimination step k. We have explained the dynamic recursive formula for steps k
changing as the count does (1,2,3,4 ...) and steps changing as multiples of a number (u € N,
k = u,2u,3u,..). A simulation game for various facets of the Josephus problem have also
been programmed using the software “MATLAB” which provides options to select various
step sequences and to view the actual elimination process in the output table.

Keywords: Dynamic recursive method, Extended Josephus problem, Josephus Problem,
Josephus Problem MATLAB Game and Akkad Bakad Bambai Bo, Recursive Formula.
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The analysis is carried out for free convection boundary layer
over an axisymmetric body embedded in a porous media filled
with non-Newtonian fluid incorporating the variation in
permeability. An exponentially decaying model is assumed for
permeability whereas the well-known power law model is
Key words: assumed for the non-Newtonian fluid. It is further assumed that
Convective heat transfer,| o internal heat generation decays exponentially. Similarity

Variable wall temperature, . : .
Variable pefmeability solutions are obtained, for variable wall temperature and the

similarity solutions. similarity equations obtained are solved numerically.
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ABSTRACT

The paper explores the effects of mechanical vibrations of multi-storey buildings. The
vibrations are induced by earthquake. The aim of the paper is to apply the theoretical
knowledge of differential equations to study the effect of earthquake on multi-storeyed
buildings. The main aim of this paper is to study and deduce the stability of buildings with
different dimensions and shapes during an earthquake. The study involves a system of
differential equations that are solved by applying the method of eigenvalues and eigenvectors.
The effect of Coulomb damping is also incorporated in the equations.

Keywords: System of differential equations; Mathematical modeling; Earthquake; Multi-
storeyed building; Coulomb damping

INTRODUCTION

As seismic waves move through the ground, the ground also moves at its natural frequency.
During an earthquake if the frequency with which the building sways, matches with building’s
natural frequency, i.e. when the frequency contents of the ground motion are centered around
the building's natural frequency, we say that the building and the ground motion are in
resonance with one another. Resonance tends to increase or amplify the building's response.
Because of this, buildings suffer the greatest damage from ground motion at a frequency close
or equal to their own natural frequency.Although the phenomenon of resonance can be
extremely damaging, its effects can be reduced. In designing seismically safe buildings, an
architect or engineer must be concerned with “tuning” a building so that the tendency for its
own vibration to be amplified by resonance is reduced or eliminated. There come hundreds of
small earthquakes around the world every day. Some of them are so minor that we, humans
cannot even feel them, but seismographs and other sensitive machines can record them.
However, some of them result in great devastation, taking the life of thousands of people, and
destroying the properties of billions. Today, it has become imperative that structures should be
designed to resist earthquake forces, in order to reduce the loss of life. The science of
Earthquake Engineering and Structural Design has improved tremendously. Architects around
the world are trying their best to design safe structures that can withstand earthquakes of
reasonable magnitude.

A common misconception is that a taller building will face more damage than a shorter building.
The Mexico City earthquake of September 19, 1985 provides a striking illustration to contradict
this. A majority of the buildings that collapsed during this earthquake were around twenty
storey tall. These twenty storey buildings were in resonance with the frequency contents of the
1985 earthquake. Other buildings, of different heights (some greater than twenty storeys) and
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Free convection over a non-isothermal axisymmetric body immersed in a porous 2013
medium saturated with an electrically conducting non-Newtonian fluid
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Gifted Disadvantage in Education
Safety Net: a Reality Check

JYoTI SHARMA*

;
Abstract l,—
Although the notion of giftedness is a reality, yet it swings along the pendulum
of equality and excellence. At times, nurturance of gifted abilities becomes a
struggle of better catchment of resources and facilities. Those from affluent
set-ups are blessed with better support system whereas gifted children
from disadvantaged group suffer from submissive upbringing. In developing
countries like, India, with diverse demographic profiles, socio-cultural diversity
and economic disparity, the very concept of equality in education faces severe
challenge. The present paper presents the dichotomy of ideology of equality
and excellence in education practices. It highlights the need of wider vision,
better policy making and decentralised implementation services to allow gifted
children to enjoy what they are; dream what they can be; and promote what
they will be.

in Garima’s life..........

ma is a seventh grade student in a
ment School. Her father is a
sesc. mother is a homemaker with four
“wcren to look after. Garima gets up
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No.: Pm.SA/ADV/Gifted-VB/201 44G)
Government of India
Office of the Principal Scientific Adviser
to the Government of India

®* &k k%

The Pay and Accounts Officer,
Ocpartment of Science and Technology,
Fechnology Bhawan,

New Mcheauli Road,

New Delbr — 110 016.

Financial assistance for the project titled “ldentification and Mentoring of Poientially Gified

311, Vigyan Bhawan Annexe.
Maulana Azad Road.

New Delhi -1100i 1.

Dated 23™ July. 2015

Children in Science and Mathematics: Validating DIMP (Dev

‘elopmental Identification and

Mentoring Package) model in collaboration with Vigyvan (Vijinana) Bharati™- Regau‘diug-

S/ Madam,

in continuation of this office letter of even no. dated 30% April. 2014 sanctioning
project at a total cost of T 22.74.000/-, 1 am directed to convey the sanction of the President to
titled “identification and Mentoring of Potentially Gifted Children in Science and Ma

Validating DIMP (Developmental identification and mentoring package) model in Colluboration
with Vigvan (Vijnana) Rhara_li“ at a revised total cost of T 23.70.000/- (Rupees Twenty three takh
veveniy thousand only) for a duration of 10 months, i.e. till October, 2015. The items of expenditure [or
which total allocation of ¥ 23,70,000/- have been approved are given below: -

8 [ |  Totalupte |
| No | — | octoverz01s |
FA-13 Reeurring | i
I 1a .l"l"JJrr" Assistani @ 4 nos. - N . .__i
; @ 12,000/ pmx4x5 months T 2,40,000/- i
| {Old scale): May-Sept 2014 |
ﬁ; | Projoct Assistant & 4. 70e, -

| & 290004 x 5 months I T 4,80,0005 - 1'
! | (Revised scale}-Oct.14 -Feb 2015 | . ;
| Salaries Subotal Ta&ih_ ¥7,20,0007
1 E. Field Work /Travel{-4 visits pur center) T 5,00,000/ - |
3. | SMAT tost ing - Preparation, Printing and . ¢5,00.000/ |
; | Evaluation at three centres ]
|4 | Teachers workshops -3nos | 506,000/ |
i 5 | Stationery/ Documentaiion/ < 2.00,000/

| _Pnl)li(::-:::rm .

& 1,00,000/

0O _!_Cm‘:ting(:r.-.'_\'- . 4
: r Recurring Sub-total (A-1 G} {

4

G Non-Kecurring: |
! Laptops/Tablets |
L Genatemam|
’ ; —‘F _
A ¢ Db

{ ]!
4
/i

]

722,20,000/ N

7 1,50,000;-

i

{
Mo R

the above
the project

thematics:



No.: Prn.SA/ADV/Gifted/Phase-2/2014 (G)
Government of India
Office of the Principal Scientific Adviser

to the Government of India
TREXR

311, VigyanBhawanAnnexe,
Maulana Azad Road.
New Delhi -110011.

Dated 12" August, 2015
To

The Pay and Accounts Officer,
Department of Science and Technology,
Technology Bhawan,

New Mehrauli Road,

New Delhi — 110 016.

Sub:- Financial assistance for the project titled “Establishing Process Based Identification and
Mentoring Practices for Potentially Gifted Children in_Science and Mathematics”
Regarding.

Sir/Madam,

In continuation of earlier sanction of even no. dated 18" June, 2014, the sanction of the President
is conveyed to revise the total cost of the project from X 1,27,76,800/- to ¥ 1,62,61,600 /- (Rupees One
crore sixty two lakh sixty one thousand and six hundred only) for a duration of 3 years (June, 201 4-
May,2017).

2. Therefore, the total cost of the project may now be considered as T 1,62,61,600/- as against
X 1.27,76,800/- and the items of expenditure are as follows:-

Revised Project Budget (June 2014-May 2017)

Sk

No ) Particulars ) Budget (in ¥ lakhs)
2 Recurring (G) (14-15) |(15-16) | (16-17)| Total
a Salarieshvages pm
i) SRE-2 no.@18.2K-4 months, & Revised @36.4K-32 months 7.280 8.736 8.736 24.752
ii) JRF -2no@ 15.6K -4 months& Revised @32.5K-32 months 6.448 7.800 | 7.800 22.048
i) RA-3no(@ 10.4K -4 months& Revised @20.8K-32 months 6.240 7.488 7.488 21.216

iv) Field Invest.-3n0@ 2.5K 4 months& Revised @SK-32months | 1500 | 1.800 | 1800 | 05100
Sub-total (a) | 21468 | 25824 | 25824 | 73.116

b Consumables: Data analysis/ Documentation 3.00 3.0 3.00 9.00
Travel
Field work 2.00 2.50 3.00 07.50
PRMC meetings Znos/yr. 230 3.00 3.50 09.00

L Sub-total (¢) 4.50 5.50 6.50 16.50
d. | Other Cost and Contingency

Identification tool kit 4.00 4.00 4.00 12.00
Teachers® Workshop 2.00 2.00 - 4.00
Teachers’ Conference - - 250 250
Mentoring . 2.00 2.00 200 | 6.00
Gilted Students congress -- 2.50 2.00 4.50
Consultation Meetings 3.00 3.00 3.00 9.00
Resource Material/ Books/Journals/Reports 3.00 3.00 2.00 8.00
Contingency . 1.00 1.00 1.00 3.00
Sub-total (d) 15.00 17.50 16.50 49.00

e Institutional Overhead Charges 2.00 3.00 3.00 8.00

Sub Total Recurring(aze) 45.968 54.824 | 54.824| 135.616

L. Non- Recurring (C)
Laptop-3., Laptop cum tablet- 1, Desktop 2, 3.00 2.00 2.00 7.00
Printer 2i- pad/tablet 4, Portable AV System 1,0HP -1

Grand Total (a-f) | 48.968 56.824 | 56.824 162.616

Wo'l— 20

il



UNIVERSITY OF DELHI

UMY RO & S —————

PROJECT COMPLETION CERTIFICATE

INNOVATION PROJECTS 2015-16

Implementing Authority - University of Delhi

Namc ol College - Cluster Innovation Centre

Cade ol Project - CIC-308

Iitle of Project . Translating “Lilavati of Bhaskara™ in the
realm ol present Mathematics Curriculum

v

Name of Project Investigators ~ : Dr. Jyou Sharma
Dr. IHarendra Pal Singh
Mr. Anjani Kumar

Amount Sanctioned . Rs. 4.30.000/- (Rupees Four Lac Fifty

Thousand only)

Certified that the Final Report and Utilization Certificate have been submitted
for the Project.
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Research Council
University Of Delhi

_erson, (Chairperson)
n- L'!r Ch‘lr:ge:‘snean RESEifEh ‘PS&MS}
m L

, Me n Research (H&SS)
, :,umb_ﬂr 3:hﬂn pean Research (LS)
mturve‘:;; pean Research e
Oy, O:
7 October 15, 2015
5/967
R(jlﬂl
dra Pﬂ] Sll'lﬂ
m';ter innovation centre
fl!:iversitf of Delh!
D,_,,...--uoaﬂ?
research g Development grant 2015-16.
subject "¢
sanctioned the following grant under the Research & Development scheme 2015-16 of the
have been
: - ersity of Delhi ,
. heads under which the grant has been sanctioned are as follows:
t
The budge
| Contingency 60,000
L CnnSumables/ Equipment 2,00,000
r Total 2,60,000
r Total in Words Rupees two lakh sixty thousand only
|

Kindly note the following:

E The guidelines issued at the time of application and additional guidelines attached have to be strictly

followed.
The sanctioned amount can be used only under the approved budget-heads.

The grant Is sanctioned for a period of one year starting from 15.10.2015.

A quality publication must be reported along with a copy of the same by the end of the year along
with the final report for any further consideration for the grant for next year.

s The support received from the University as R&D grant must be acknowledged in the publication from

the research undertaken in the scheme.

The Utilization Certificate along with a final report in the form of a research paper must reach the office of the
Research Council by October 30, 2016.

With best wishes for productive research.

Yours sincerely,

.. Phong on
R -_‘H_‘J_‘_o"-z?e::gz%"é'ﬂﬂrd, Viceregal Lodge University of Delhi, Delhi - 110007,

- ‘Mail: research-council@du.ac.in, researchcouncildu@gmail.com
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