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artificial wave form in an open channel by 3- Hydraulics, Water Resources and Society for Hydraulics,
D Acoustic Doppler Velocimeter Ocean Engineering, Pune
B. S. Mazumder, Dibyendu Pal, Koeli Ghosal, HYDRO-2003
Kajal kumar Mondal
C) Ongoing and Completed Research Projects and Consultancies @
Sl. Title Agency Period Grant(s)/ Whether Principal
No (Funding, Amount Investigator/ Co-
Commissioning mobilized (so investigator or
and/or far) in Rs. Consultant/Quality
Collaborating) (Lakhs) evaluator
3. | On dispersion phenomena of solute Govt. West 3 Years 8.80 Lakh Principal
in time independent and time Bengal, Investigator
dependent flows: A computational Department of
approach Higher
(Ongoing, Started on 03.09.2019) Ed_“"a“‘m’
Science &
Technology and
Biotechnology
2. On Solute Dispersion in UGC 2 Years 2.64 Lakh Principal
Advection Dominated Investigator
Flows
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(2017)
(Completed)
1. A Computational Study on Solute UGC 2 Years 1.63 Lakh Principal
Transport Phenomena in Investigator
Convection Dominated Flows (2012)
(Completed)
d)Conference/Seminar/Workshop paper presentation:
Sl. Title of the Paper presented Title of Conference / Organised by Whether International /
No. Seminar National/State/Regional
/ University/College
level
26. | Dispersion phenomena of solute in wetland International Department of International
flows Conference on Applied
. Applied Mathematics Mathematics,
(Invited talk) Vidyasagar
(27.06.2024 — University
28.06.2024)
25. On transport process in wetland flows 6" Regional Science Jalpaiguri A.C. Regional
and Technology College in
(Invited talk) Congress: Region - 1 association with
Department of
(15.01.2024 - Science and
16.01.2024) Technology &
Biotechnology,
Government of
West Bengal
24. Transport phenomena of solute in wetland 08.12.2023 Cooch Behar International
flows: A numerical approach Panchanan
) Barma
(Invited talk) University in
collaboration
with
The Institute of
Cross-Cultural
Studies and
Academic
Exchange,
Burlington, NC,
USA
23. | Dispersion phenomena of solute in wetland 06.10.2023 Department of College
flows Mathematics,
Surya Sen
(Invited talk) Mahavidyalaya,
Siliguri
22. Mass transport phenomena of solute in International Sikkim Manipal International
wetland flows: A numerical approach Conference on Institute of
Nonlinear Dynamics Technology,
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(Invited talk) and Applications Rangpo, Sikkim
(09.03.2022 —
11.03.2022)
21. On dispersion of solute through 08.07.2021 Department of College
different flow geometries: applications Mathematics,
of ordinary and partial differential Coochbehar
equations College
(Invited talk)
20. Environmental dispersion of fine International Cooch Behar International
settling particles in a wetland flow Interdisciplinary Panchanan
Conference on Barma
Cognitive Science, Un1ver51t){ n
collaboration
Language and with
Reality The Institute of
Cross-Cultural
(09.01.2020 — Studies and
Exchange,
Burlington, NC,
USA
19. | On dispersion of solute in a turbulent open | National Workshop on A. B. N. Seal National
channel flow from continuous elevated Professional College,
source Development of Ip asspciation
. Science Teachers and with D1r.ectorate
(Invited talk) i of Higher
Researchers of Higher Education,
Educational Government of
Institutions West Bengal and
in collaboration
(18.11.2019 — with
24.11.2019) Bioinformatics
Facility,
University of
North Bengal
18. Computational Fluid Dynamics: Its International Alipurduar International
applications and challenges Seminar on The College,
History of Science |  Alipurduar
& Technology — A | '™ Collaboration
with College of
Journey From Metal Science and
Age to E-Age Technology,
Royal
(12.03.2019) University of
Bhutan
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17. | Near field dispersion of solute in a turbulent 22.09.2018 Salesian College College
open channel flow from continuous elevated
sources: An application of differential
equations
(Invited talk)
16. On solute dispersion in an International Seminar | Islampur College, International
oscillatory flow through an on Changing World, Islampur, Uttar
annular pipe: Application to a Changing Scenario: Dinajpur
catheterized artery Challenges and
Developments in
Contemporary Times
(27.03.2018 —
28.03.2018)
15. Numerical difficulties and International The Institute of International
challenges in environment Conference on Cross-Cultural
modelling Environmentalism, Studies and
Globalism and Academic
Morality Exchange, ELON,
EC, USA in
collaboration with
(10.01.2018 - Aé‘é’ﬁzzzar
12.01.2018) Maynaguri
College and
Cooch Behar
Pancnanan Barma
University
14. On steady-state solute International Surya Sen International
dispersion through an annular Interdisciplinary Mabhavidyalaya,
pipe in convection dominated Seminar on Siliguri
flows Contempora
porary
Developments in
Social and Basic
Sciences in Times of
Global Crisis
(28.03.2017 —
29.03.2017)
13. Solute dispersion through an State Level Seminar Islampur College, State
annular pipe in steady state on Recent Advances in Uttar Dinajpur

convection dominated flows

Basic Science,
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(With Niranjan Paul) (24.09.2016)
12. Near field dispersion of solute State Level Seminar Islampur College, State
in a turbulent open channel on Recent Advances in |  Uttar Dinajpur
flow from continuous elevated Basic Science
sources (24.09.2016)
11. | Solute transport in oscillatory flow through National Seminar on A. B. N. Seal National
an annular pipe with a reactive wall Frontiers in Science College, Cooch
and Technology Behar
Towards National
Development
(10.04.2016 —
11.04.2016)
10. Application of Finite Element Method in National Seminar on Islampur College, National
Steady Transport Processes Trends and Uttar Dinajpur
Developments in
Science, Social
Science and
Humanities
(22.08.2015)
9. Application of fitted operator method on International Alipurduar International
dispersion of fine particles in an open Conference on College,
channel flow Modern Trends in Alipurduar
Social and Basic
Sciences
(27.03.2015 -
28.03.2015)
8. Dispersion of solute in oscillatory flow National Conference Department of National
through an annular pipe on Emerging Trends in Mathematics,
Physics of Fluids and Jadavpur
Solids University
(06.03.2014 —
07.03.2014
7. Numerical modelling of dispersion of International Department of International

suspended particles in an open channel
flow: A fitted operator approach

Conference on
Emerging Trends in
Applied Mathematics

(12.02.2014 —

Applied
Mathematics,
University of

Calcutta
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14.02.2014)
Application of layer adapted meshes on 3" International Department of International
dispersion of fine particles in an turbulent Conference on Mathematics,
open channel flow Frontiers of University of
Mathematics and Burdwan
Applications
(29.01.2014 —
31.01.2014)
Layer adapted meshes for steady-state National Conference Department of National
convection dominated convection-diffusion | on Emerging Trends in Mathematics,
problems Physics of Fluids and Jadavpur
Solids University
(27.02.2013 —
28.02.2013)
A computational study on resolving layer National Seminar on Department of National
phenomena for the stationary convection- Recent Advances in Mathematics,
diffusion problems the Application of Siliguri College,
Mathematical Analysis Siliguri
and Computational
Techniques in Applied
Sciences
(02.12.2011 -
04.12.2011)
A computational study on resolving layer Indo-US bilateral ISI, Kolkata International
phenomena for the convection dominated workshop on
advection-diffusion problems Ecological health of
rivers
(01.11.2010 -
03.11.2010)
A computational study of a fluid flow Seminar on Non- Department of University
problem featuring an interior layer for near | Linear Dynamics and Mathematics,
field contamination Astrophysics NBU & IUCAA
Resource Centre,
(09.10.2010) Dept. of Physics,
NBU
Dispersion in pulsatile flow through a National Seminar on Department of National
channel with absorbing walls Recent Trends in Mathematics,
University of
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Mathematics Burdwan
(Dec, 2002)
e) Training courses:
S1.No Name of the course Duration Organized by
4. Refresher Course in Information 21 days ASC, University of Burdwan
and Communication Technology
(Interdisciplinary) (26.11.2014 - 16.12.2014)
3. Refresher Course in 21 days ASC, University of North
Mathematics (Interdisciplinary) Bengal
(04.01.2012 — 24.01.2012)
2. 8™ Annual Workshop on 2 days Department of Mathematics
Numerical Methods for and Statistics,
Problems with Layer (21.01.2010 - 22.01.2010) University of Limerick,
Phenomena Limerick, Ireland
1. Orientation Programme 28 days ASC, University of Burdwan
(06.06.2006 — 03.07.2006)

f) Chaired a session/ Judge in Conference/Seminar/Workshop etc.:

Sl. Acted as Title of Conference / Organised by Whether International /
No. Seminar National/State/Regional
/ University/College
level
11. Chaired a session Intraday National Department of National
Seminar on Algebra, Mathematics,
Number Theory and University of
Applied Mathematics North Bengal
(18.07.2024)
10. Member of the Advisory Committee International Department of International
Seminar on Mathematics,
University of
Topology, Algebra North Bengal
and Applications
(12.03.2024 —
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14.03.2024)

Chaired a session International Sikkim Manipal International
Conference on Institute of
Nonlinear Dynamics Technol(.)gy.,
and Applications Rangpo, Sikkim
(09.03.2022 —
11.03.2022)
Chaired a session International Cooch Behar International
Interdisciplinary Panchanan
Conference on Barma
Cognitive Science, Unlversn}f n
collaboration
Language and with
Reality The Institute of
Cross-Cultural
(09.01.2020 — Studies and
Exchange,
Burlington, NC,
USA
Judge 4™ Regional Alipurduar Regional
Science & College Jointly
Technology with
Congress, 2019 Department of
Higher
(18.12.2019 — Education,
19.12.2019) Science &
Technology and
Bio Technology,
Government of
West Bengal
Chaired a session International Alipurduar International
Seminar on The Cpllege,
History of Science | _ Alipurduar
& Technology — A | '™ .Collaboratlon
with College of
Journey From Metal Science and
Age to E-Age Technology,
Royal
(12.03.2019) University of
Bhutan
Chaired a session International Surya Sen International
Mabhavidyalaya,
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Interdisciplinary
Conference on

Environment, Peace

and Morality: East

Siliguri in
collaboration
with
The Institute of
Cross-Cultural

& West Studies and
(11.01.2019 - Scade‘mc
xchange,
13.01.2019) Burlington, NC,
USA
Chaired a session Two Days Surys Sen International
International Seminar | Mahavidyalaya,
on Recent Advances in Siliguri
Mathematical Sciences
and Their Applications
(30.08.2018 —
31.08.2018)
Chaired a session International Seminar Islampur International
on Changing World, College,
Changing Scenario: Uttar Dinajpur
Challenges and
Developments in
Contemporary Times
(27.03.2018 —
28.03.2018)
Judge 2" Regional Science | Siliguri College Regional
& Technology Jointly with
Congress, 2017 Department of
Higher
(07.12.2017 — Education,
08.12.2017) Science &
Technology and
Bio Technology,
Government of
West Bengal
Chaired a session International Surya Sen International
Interdisciplinary Maha.vi.dya.laya,
Seminar on Siliguri
Contemporary

Developments in
Social and Basic

Global Crisis

(28.03.2017 —

Sciences in Times of
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‘ 29.03.2017) |

12. Brief summary of previous and current research work:

During the course of my doctoral studies I investigated problems related to the longitudinal
dispersion of passive scalar contaminants in both steady and unsteady flow cases. Laminar and
turbulent types of flow through conduits with or without particle settling velocities were
considered. Such transport problems occur in a wide range of applications ranging from
physiological fluid dynamics to environmental fluid dynamics.

The aim of the work was to conduct a numerical study to understand the basic mechanism of
mass transportation in longitudinal direction, and to predict the dispersion coefficient, mean
concentration distribution, iso-lines of concentration in a vertical plane for a given time. The
corresponding profiles change their nature in different regimes over a period of time. Standard
finite-difference method was used for the modeling purpose and results obtained were tested and
verified against the data available in the literature.

One of the significant contributions of my work was to analyze the dispersion phenomena
through a catheterized artery with a first-order heterogeneous boundary reaction at the wall.

Followings are the summary of my research work:

(1) to understand the basic mechanism of mass transport phenomena in steady and unsteady
(laminar or turbulent) flows;

(i1) to provide a numerical framework for the interpretation of contaminant spreading in certain
flow geometries;

(i11) to study how the tracer molecules are depleted or protected by the first order heterogeneous
boundary reaction;

(iv) to determine the dispersion coefficient and axial mean concentration distribution in the
longitudinal direction due to the combined action of boundary reaction and the flow oscillation;
(v) to study the effect of settling velocity of suspended particles on the dispersion process;

(vi) to understand, how the spreading of suspended particles are influenced by the combined
action of steady or oscillatory shear flow, settling velocity and the corresponding eddy diffusivity
over the rough bed surface for all time period and to find the iso-concentration lines in the
vertical plane.

During my Ph. D. dissertation the main focus was on theoretical aspects of the study. However, |
had a hand-on experience to deal with Acoustic Doppler Velocimeter (ADV) and High Speed
Video Camera (HSVC) to study turbulent open-channel flow at the Fluvial Mechanics
Laboratory, ISI, Kolkata.

I worked as a visiting research fellow in School of Mathematics, Statistics, and Applied
Mathematics, National University of Ireland, Galway from 08.07.2009 — 07.07.2010. The one
year visit had been funded by Department of Science and Technology (DST) under BOYSCAST
Post-Doctoral fellowship scheme. I worked on “Designing certain efficient numerical/qualitative
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methods for solving differential equations” related to hydrodynamics and solute transportation
in the regions of strong tide-induced currents. My supervisor there was Professor Dr. N. Madden,
School of Mathematics, Statistics, and Applied Mathematics, National University of Ireland,
Galway. The work was being carried out in collaboration with a group of researchers from
Marine Modelling Centre, National University of Ireland, Galway, led by Dr. M. Hartnett.

Recently, I am studying the dispersion phenomena of solute in complex flow geometry using
analytical methods (Multi scale homogenization technique, Gill-Sankarasubramanian method
etc.), semi-analytical methods and also through various numerical approaches. Also, I am
exploring my research in the field of plasma mechanics to study the different non-linear
phenomena of plasma.
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