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FOREWORD

Academic researclplays an integral part in global development. The role of
researchin academicinstitutions is significant for its growth, development
and sustainability. Centurion University of Technology and Management
(CUTM) is focused on cutting edge research advancementsthat makes a
difference through appropriate and relevant innovation. The University has
launched 21 research centers on 15th of August 2020 with an aim of
promoting research with focus solely on innovations, incubation and
entrepreneurship.

Faculty membersand research scholarsare associatedwith these researdt
centers and individual faculty has mandatory researchgoals. They are highly
motivated to undertake researchprojects in thrust areas. The University has
a well-defined policy framework for promotion of researchwhich creates an
encouragingenvironment for faculty members and ease of doing things. It
has provision to provide seed money grantsto faculty membersto motivate
them to undertake researchactivities and product innovation which can be
subsequentlypatented and commercialized.These grantsfacilitate research
activities and provide an opportunity to apply grantsto governmentand non-
governmentfunding agencies.

CUTMconsistentlypursuesfor innovationsand product developmentthrough
frontline and applied researchof global standards. This report collates and
consolidates various research activities and partnerships relating to
research, innovations and entrepreneurship.It also gives an insight to the
well-equipped infrastructure, equipment and laboratory facilities, products,
patentsandresearchpublications.

Prof. Supriya Pattanayak

Vice Chancellor
Centurion  University — of Technology & Management
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Introduction

equipped lab facilities, green houses, poly houses, tissue culture facilities'

and central instrumentation facilities. Besides such facilities, the University
has an ideal system to houssocial enterprises as there are several social ks
entrepreneurial outreach entities, all incubated in the University: Gram
Tarang Employability Training Services (GTET), Urban MBtisiness
Center (UMBC), Gram Tarang Inclusive Development Services Pwvt. Lt
(GTIDS), Gram Tarang Foods (GTF), Gram Tarang Technologies Pvt. Ltd.
Tech) and Gram Tarang Vocational Education and Training (GTVET). All
outreach activities are centered on its vision of 'Shaping Lives and
Empowering Communities’. Such entities ar extensively used for

Management and Development related research.

The research centers were set up with an aim to promote academic
research. The 21 research centers cover all departments and different
research areas. Each research center has mandat@search goals and |
targets and individual faculty members and research scholars are’

associated with a particular center based on their area of research and g

institutions.

Thesustainabledevelopmentgoals(SDGspf United Nationsare directly or
indirectly related to the access to energy, efficient use of energy and
renewable energy resources to enable sustainability of our ecosystem. For
example, The Center for Waste to Wealth Management is attempting to
make CUTM a zerwaste model campus. S8iilarly, Centre for Smart
infrastructure aims at working on clean technology, smart grid, and

automation using loT.
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The center works on different solar livelihood projects and integration of
automation for improving the quality of life through sustainable livelihood for
rural areas.

Centers like Smart Agriculture are using precision agriculture using loT based
smarttechnologicatools, smartfarm machinery machinelearningapplicationsn

I INRA Odzf G dzZNBEZ LINPGSOGSR K2NIAOdzZ GdzNBE g A
building Entrepreneurship. The Agriculture Production Centre is working on
Mushroom, BieFertilizer, BiePesticides, Spawn, Vermicomposting, Seed
Processing, Seed Productiohgemon Grass, Dairy, B&eeping and Honey
Production, Marigold Production, Commercial Nursery, Mentha, Tulsi and Fodder
Production. This research Center is also producing Paddy rice of RNR 15043
variety, which is called DiaFit Rice with low Gl index 06,5dood for diabetic

patients.

Centers like Medical Diagnostics aim at providing Community based Health care
facility. It also indulges itself in various outreach programs and campaigns in the
local area. Social Impact Research, Sustainable Livelihdtdaral Resource
Management, Equity and Empowerment, Development Policy Research, FPO
Development Projects and Educational Policies.

The Centre for Phyto pharma and Drug design are working on extraction of spices,
oils and oleoresins using supercritic®Z They are working in collaboration with
Naturals for preparation of face cleansers and @ageing day cream by using the
extracts of spices like turmeric, ginger, cinnamon etc. which is funded by the Spice
Board, Govt. of India. The Plant tissue cudteenter has a production unit which
demonstrates small scale tissue culture raised banana plants and also aiming at
producing Bamboo, Gerbera and other ornamental plants with an objective to get
the recognition by Department of Biotechnology (DBT), Gaivindia. The Genetics

and Genomics Centre is working on an externally funded project (EERBGovt.

of India) to work on genome editing of vegetable crops towards disease resistance.
The group is also working on gene sequencing of bacterial and fuegahms
using Nanopore sequencer.
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Centers like Centre for Innovators and Entrepreneurs (CIE) has built an ecosystem
that supports students and faculty with their startips by offering ceworking

space, common facilities centers, statd-the-art workshops and laboratories.

ExpectedOutcomes:
+ Technologycentresshouldbring out patentsand publications
« Domain application centres should develop products; generate

commercialisation and consulting practice revenue apart from

publications
+ Faculty can choose either of those centres, i.e., focus on technology

development or focus on applications and products
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Promotionof Research
andFacilities

The University has a walefined policy for promoting, encouraging and monitoring
research activities in all its campuses. It provides adequate infrastructure and state
of-the-art laboratories to promote advanced research. The University has created a
conducive environment for smooth implementation of the research projects and it
encourages basic, applied, and intlisciplinary researches in collaboration with
various national and international agencies.

Centre forNew Materials

The Centre for new material focuses on research and development of new
material with enhanced properties. The Graphene, polymer, Perovskites (ABO3
type, double and layered), nanomaterials and alloys are the focus materials of
the center. The targeted apiphtion areas are water purification, agriculture,
photovoltaic cell, super capacitors, thermistors, fluorometric sensors, green
synthesis and magnetic refrigeration. The nanomaterial like nanocurcumin, ZnO
& TiO2 are developed for application in agricudtun collaboration with center

for Smart agriculture and center for Phytopharma.

Nanocurcumin
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Centrefor Wasteto Wealth
Management

The center for waste to wealth management aims to explore and utili
different wastes and convert them into value added products. Furthermor
the center also creates awareness in the campus and community regard
different waste management. The center focuses on making value ad
products from various types of waste such as making file cover, diary, n
pads, paper bags from waste paper generated in camplusan attempt to
utilize the inrhouse waste, the researcbenter also working on producing bio
gas from cow dung, compost from kitchen and vegetables waste. Efforts
being made to make paver blocks and liquid fuels from single use plasti
order to minimize plastic pollution.

Sewage Treatment Plant (STP)

VLT

Bio medical waste management  unit Vermicompost Unit
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Centrefor Smaurt
Infrastructure
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Centrefor SmartEngineering
Applications

The Centre is involved in various research activities related to ECU for EV, lloT for
Garments manufacturing and Mining Industries, Shakti Processor-YRIB€sign, and
Insulin PumpsPrototype Development, which leads to Publications, Products, and
Patents. The Centre uses various simulation tools like Matlab, Cadance, Xilinx, HFSS
Ansys, Keil pVision, Multisim, Eagle. The Centre for Smart Engineering Application also
encourages Resech Scholars for Post Graduate and Doctoral Degree in Signal
Processing, Embedded System, VLSI Design, lloT, and Electric Vehicles.
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ECUor ERickshaw  IlloTBasedGarmentProductionLine  InsulinPumpPrototype Development

Centrefor Communication
Technologies

The Center focuses on research and development of antennas for
application in the medical, military, dag-day applications, and 5G
systemsThetargetedapplicationareasare wearableantenna,antennasfor
5G/6G and Study of 5G communicati technologies. The focus of the
research center encompasses the sustainable development goal number, 9
(Industry, Innovation and Infrastructure). The research center collaborates
with other inhouse research centers and external Institutes for enriching
the research capabilities.
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Centurion Appearition Pilot Project (AR & VR) 3D Game Art and Graphic Design
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Build a University Campus on Unity Engine and Connect through the Metaverse
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Centrefor Computational
Mathematics

Computational mathematics is a broad multidisciplinary and integrative
area including a variety ofipplications in science, engineering, medical
technology where computing plays a central and essentialrole. It plays a
vital role in bridging the gap between the Academia, R&D and Industry
sectors as the focus is more on computational fields in the preseenario.
Computation reduces the engineering testing costs, prodaanarket time
and costs, provides comprehensivedata which are not easily obtainable
from experimental tests. Computational techniques easily complement the
experimental andtheoretical techniques in solving the problems with high
complexity. Keeping in view the latest trends of Industry with regard to
computation, the Center focuseson three major computational areas such

as Computational Fluid Dynamics (GD), High Performarce Computing
(HPC)and Quantum Computing (QC).

WINDTURBINE

NREL S809 BLADE NACA 0012 BLADE I

Computational Fluid Dynamics
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Centrefor MedicalDiagnostics

The Centre for Medical Diagnostics aims at providing Community
based Health care facility, it also indulges itself in various outreach
programs and campaignsin the local area. Community Diagnostic
Centre (Registration No0.38/2019/Khordha), the diagnostic service
provider of the Centre offers a range of diagnostic tests for monitoring
and screening of health conditions of the people of local community at
subsidizedrates. Several health camps have been conducted by the
Centre in collaborations with local or global health institutions to
improve health & wellbeing outcomes. The Centre provides cutting
edge laboratory facilities in diagnostics sector, were in the students are
trained to perform pathological investigations, radiological findings,
optometry, emergency medicine carghysiotherapy training are also
provided to the students.

Health screening camps in the local community
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Centrefor AquacultureandFish
Processing Technology

The Centre for Aquaculture and Fish Processing Technology aims to develop and
establish various aquaculture technologies and valadded fish products. It
focuses on enhancing the fish production through sustainable aquaculture
techndogies viz. Aquaponics, Bio floc Technology, Ornamental Fish Farming,
Recirculatory Aquaculture System and Integrated Culture System. Moreover, the
center is also engaged in enhancing the skills of students and farmers in developing
different value-added fsh products (fish cutlet, dnsalted fish, shrimp pickle, fish
sausage etc.). The Centre is currently working on the development of Fish Hatching
Unit, Recirculatory Aquaculture System and Fish rearing ponds.

Excavation of land for Chinese Circular Picking of meat from fish
hatchery
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Centrefor Agricultural
Production

The Center for Agriculture Production is mainly focusses on production and
technology adaption of various research units. The research units in this
Research center are Mushroom, Biertilizer, BiePesticides, Spawn,
Vermicomposting, Seed Processing, Seemtuction, Lemon Grass, Dairy, Bee
keeping and Honey Production, Marigold Production, Commercial Nursery,
Mentha, Tulsi and Fodder Production. This research Center is also producing
Paddyrice of RNRL5043variety,whichis calledDaiFitRicewith low Gl indexof

51.6, good for diabetic patients. The Products from this research center are
Milk, Panneer, Khova, Curd, Bakery Cakes and Biscuits, paddy straw
mushrooms, Oyster mushrooms, vermicomost, liquid -fiexilizer like
Azotobacter, Rhizobium, Pseudonas, Vegetable seed like Tomato, Brinjal,
Mentha and Tulsi, Marigold flowers for extraction of oil with CO2 extraction,
lemon grass etc.

Mushroom cultivation Liquid  bio -fertilizer
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Centrefor Smart
Agriculture

RC for Smart Agriculture is involved in the research and application of smar
tools in precisionagriculture. TheRCfocuseson protected cultivation of gerbera

and Dutch rose in I0based automated greenhouse; precision management of
low GI rice with Paddy Predict and Kalgudi app and use ofUAV for crop healt
monitoring and management; soilless culture, hydroponics, and aeroponics o
exotic crops such asettuce, pakchoi, kale, broccoli, basil, Chinese cabbage
under controlled environment; efficient use of water through micsiorigation

and mulching; application of various models for water management and yield
estimation.
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Colored capsicum & parthenocarpic
cucumber under protected cultivation.

Gerbera and Dutch rose cultivation
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Centrefor Geneticand
Genomics

The Centre for Genetics and Genomics aims at investigating gene functions and
inculcating thedesired traits in the breeding programs and generating plants with
modified traits that confer resistance to biotic and abiotic stresses. The center
focuses on improving traits in crops and vegetables and make them climate resilient
by using advanced matalar breeding tools. It also focuses on giving hamwls
training to students on molecular biology, plant tissue culture and genetic
engineering techniqueslrhe center is working on a SERB, DST, Govt. of India funded
projectto work on vegetablecropstowardsdiseaseesistancelt is alsoworkingon a
start-up grant project to identify candidate effectors from the Indian brown plant
hopper (BPH) Biotype 4 via comparative transcriptomics and proteomics approach
funded by SERB, DST, Govt. of India. Thepgsoactively involved in whole genome
and metagenome sequencing and data analysis.

Plant DNA extraction & Gel Electrophoresis. Library preparation & DNA sequencing

through OXFORD NANOPORE SEQUENCER.
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Centrefor PlantTissueCultureand
VegetativePropagation

Micropropagation of banana, standardization of micropropagation protatol
chrysanthemum, and vegetative propagation of ornamental plants are some
the major activities of the center. The laboratory works to produce health
seedlings free from pathogens and uniformity, and aims to promote
academics, research and training &Kkill development, professional excellence,
and productivity at industrial sectors for an ultimate benefit to the tribal
farmers, rural society, and entrepreneurs.

Centrefor Phytopharma

The Phytopharma Research Center has various focus awas as Phytochemica
analysis (Antioxidants Biochemical Constituents) of different Medicinal Plants,
Essential oil extractions, Implications of Phytochemicals on human Physiolo
Disorders, Extraction and Purification of bioactive compounds fpbamts, Prebiotics
and Probiotics. The members of this research center are from diverse fields, suc
chemistry, nutraceuticals, agriculture and dairy technology. There are also dor
programs and skill courses offered to students where they can hasxed-bn
experience on the abovmentioned areas. A couple of funded projects also bei
carried out in the center.

Growth of Lactobacillus speciesGreenisimetallicsheenof E.coliin EMB
from fermentedmilk samplesn agar plates isolated from spoiled milk
MRS Agar plate samples

Staining photograph of E. coli 17




