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MESSAGE FROM THE CHAIRMAN
COUNCIL OF ADMINISTRATION

Dear Patron,

It is a proud privilege for me to be associated for a long fime with NITRA, the leading
textile research association in the country. NITRA, as you all know, has been providing
R&D and other technical support to Indian textile and clothing industry since its inception
in 1974 and caters to a large no. of industrial units. The best part of NITRA is that without
getting complacent for what they have achieved, their pursuit for excellence is continuous
hence the organization is growing at a steady pace year after year. NITRA's esteemed
patrons, valued clientele and efficient workferce deserve immense credibility for this.

| am very happy to say that in one of the most significant happenings during this reported
period, NITRA once again became glorified being awarded the prestigious Cll Industrial
Innovation Awards 2023 for the second consecutive time. NITRA is ranked amongst the
Top 5 Innovative Research Institutes amongst all research institutes in India by India's
prime industry body Confederation of Indian Industry (Cll). NITRA management duly
acknowledges the contribution of its esteemed patrons and all other associated with
NITRA for this ocutstanding achievement.

MITRA had many significant happenings during this fiscal. Following the visit of Director
General, NITRA and other senior scientists to ITMA Fair at Milan, ltaly. NITRA released a
booklet on latest developmenis in textile machines “Review of ITMA 2023." Besides,
MNITRA scientists presented research papers and got applauded in many scientific forums
this year. Motable amongst them are the 7" International Conference on Technical
Textiles and Nonwoven at IIT, Delhi, 77" All India Textile Conference, Delhi and many
more. NITRA alse participated at National Workshop with Centre of Excellence for
Technical Textiles organized by Government of Tamil Nadu at Coimbatore and had a
glorious presence at Bharat Tex 2024 at Bharal Mandapam, New Delhi.

We are also happy to announce that the patent for ‘Method of Manufacturing Thermal
Barrier or Liner Using Roving Material’ is awarded to NITRA during this reported period.
This is the result and acknowledgement of tireless efforts by NITRA's research scientists
put on the project. Furthermore, NITRA has also filed seven more patents during this
period for new development vis-a-vis signing 6 Mol with reputed organizations in the
field of science and technology.

Friends, | feel happy to inform that during the reported period NITRA scientists have
carried out 9 R&D projects out of which 2 is completed and 7 in the pipeline. As many as
40 research papers are published and presented by NITRA scientists during the reported
period. The other activities of NITRA i.e. technical consultancy, material quality
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evaluation, third party inspection and manpower training have also been quite satisfactory
during the last one year.

NITRA's academic wing NITRA Technical Campus (NTC) has also done well during the
reported period. A new AIML laboratory has been inaugurated at the campus. NTC
successfully conducted B. Tech programs on Textile Technology, Computer Science &
Engineering and CSE (AIML) branches. The 8" batch of students has also passed out
with excellent results and is placed in renowned textiles and IT companies pan India. We
are also happy that for the seventh consecutive years our students featured in university
top ten for textile category and won honor medals,

Before concluding, | thank the Ministry of Textiles, Government of India for sponsoring
R&D projects. We are also thankful to Textile & Apparel industry, U.P. State Government
and various para-military forces for utilizing NITRA's facilities. | assure that, NITRA would
continue to serve all its stakeholders even better in the coming days.

RAJ KUMAR JAIN



FROM THE DIRECTOR GENERAL'’S DESK

During the financial year 2023-24, NITRA has done commendable work to support the
Indian textiles & garment industry. Following are the highlights:

Activities at a glance (2023-24)

R&D Clientele
Projects completed 02 Clients served 1236
Projects ongoing 07  New clients inducted 528
Research papers 40

PLSCs
Consultancy services

Technical assistance/consultancies 121
Inspection Services 93 Design developed 27
Technical consultancies 30 Liaison visits/Survey carried out 1835
Technical opinions & defect analysis 13 (No. of units covered)

Sample tested 2928
Testing services Persons trained 275

Clients served 580
Cluality evaluation in NITRA labs 6272 MNew clients added 280

Training services

Manpawer training programs 25
Personnel trained by NITRA a75

1. Research & Development Cell

Govt. Sponsored completed Project:
« Development of Jule composite for autoemotive acoustic insulation and other
uses

Government Sponsored On-going Projects:

= Socio economic development of SC/ST by providing training, technology and
market to convert local resources to industrial products

* Development of Ceramic and UHMWPE Textile Based Hybrid Polymer
Composite Armour (Jointly with MNIT, Jaipur)

= Development of flame retardant Nylon 66 yarn/ fibre indigenously
Development of Crop Cover, mulch, soll protection fabrics and other products
using Sunnhemp and Banana Fibre
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+ Development of 3D High Performance Knitted Sports Textiles with Thermo-
physiological Comfort and Impact Protective Properties

Publication: 16 (Including with other divisions)
Technical Consultancy: 4 (Including with other divisions)
Training Program: 3 (Including with other divisions)

Chemical & Quality Evaluation Division

Government Sponsored Completed Project:
» Development of molten metal splash resistant unique jute blend work wear for
steal industry workers

Government Sponsored On-going Projects:

« Cellulose based indigenous high Clo value and low density surface medified
natural fibre for developing thermal layers of extreme cold weather clothing

» Development of Specialized Firefighting Suit

Recently Sanctioned Government Project:
+ Development of Indigenous state of the art Instruments for protective textiles

Fublication: 22 {Including with other divisions)

Training Program: 2 {Including with other divisions)

Engineering Division
Technical Consultancy: 17 {including with other divisions)

Environmental Engineering Division

Publication 2 (including with other divisions)
Training Program: 1 {with other divisions)

Garment Centre

Publication 3 (including with other divisions)
Training Programs: 12 (including with other divisions)

Marketing & Publication Division

Publication: 1 {with other division)
Inspection: 8 (including with other divisions)
Training Program: 1 (with other division)

Mechanical Processing (Spg. & Wvg.) Division

Fublication: 5 (including with other divisions)
Technical Consultancy: 9 {including with other divisions)
Inspection: 81(Including with other divisions)
Training Program: 1 (with other division)
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8. Physics & Quality Evaluation Division

Publication: 3 (including with other divisions)
Inspection: 28 (including with other divisions)
Training Program: 1 (with other division)

9. Software Development Centre
Publication: 10
Training Program: 10

10. Polymeré& Technical Textile Division

Publication: 3 (including with other divisions)
Inspection: 22 {including with other divisions)
Training Program 2 (including with other divisions)

Quality Evaluation at NITRA Laboratories

Altogether 6272 samples were tested at NITRA's NABL accredited laboratories during
2023-24. Following is the laboratory-wise break up for the same:

Physical Quality Evaluation Laboratory - 2724 samples
Chemical Quality Evaluation Laboratory - 2605 samples
Heat & Flame Testing Laboratory

Pelymer & Technical Textiles Laboratory - 708 samples
Environment Laboratory & - 235 samples

Eco Laboratory

In addition to above, 13 fabric defect/damage analysis was carried out in various NITRA
laboratories. More than 300 R&D samples were also tested in PQE and CQE labs.

Publications

In the year under review, 40 research & technical papers are published/ presented in
technical journals and forums.

Memorandum of Understanding (MoU) signed

< On February 28, 2024 with M/s, Ginnl Spectra Pwt. Ltd., Jalpur for development of
various types of high Clo value for thermal layers using different non-woven fabric
making techniques.

< On December 21, 2023 with M/s. JCT Limited, Phagwara on the transfer of
technology of NITRA's developed Molien Metal splash resistance fabric.
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<

o

On December 21, 2023 with M/s. RFM Automotives Pvt. Lid., Gurgaon on the
transfer of technology of NITRA's developed Roof liner and Parcel Tray.

On November 24, 2023 MolU & Non-disclosure Agreement was signed with
Chlorohemp with the objectives to work jointly on mutually agreed textile projects
on sustainable fibres for their extraction / regeneration, processing and product
development activities as project associate / industry partner.

On November 4, 2023 Mol & Non-disclosure Agreement signed with Polygiene
Group at Styrmansgatan, Sweden with an aim to develop next generation eco-
friendly antimicrobial technology. It was mutually decided to start working on this
project entitled “Citron".

On July 31, 2023.NITRA and Indus Group have agreed to pariner based on their
mutual strengths and propose the Consortium as Knowledge Partner and Project
Management Consultants for the purpose of addressing the requirements of the
industry

Power loom Service Centres

In order to strengthen the decentralized power loom sector, NITRA rendered various
value-added services through eight Fower Loom Service Centres located at Tanda,
Kanpur, Meerut, Gorakhpur, Varanasi (all in U.P.), Panipat (Haryana), Ludhiana (Punjab)
and Bhilwara (Rajasthan). (For details refer chapter Power loom Service Centres).

Patent granted

&

Method of Manufacturing Thermal Barrier or Liner Using Roving Material (Indian
Patent No. 502720 of 24.01.2024)

Patents applied

o

<

DO -

<

Automotive component and process for manufacturing thereof from waste jute
blends for automotive application, patent application No. 202311082687 dated
5.12.2023

Method of manufacturing jute-based fabric for protection against Molten Metal
Splash, patent application No. 202311082688 dated 5.12.2023

IOT based simart milk pan, patent application no. 202311067403 dated 7.10.2023
Blockchain based authentication system for IOT networks, patent application No.
202341066014 dated 2.10.2023

Cloud-based predictive maintenance system for electric vehicle batteries using
deep learning, patent application no. 202341059803 dated 6.9.2023

Prediction of academic monitoring system in higher educational institute
incorporating ai, patent application no. 202311057775 dated 28.8.2023

A collaborative filtering based system for opinion extraction and sentiment
analysis, patent application no. 202311045904 dated 7.7.2023

Recent Product Development
1,
2. Molten metal splash resistant workwear for Steel Industry workers
3. Jute/ Pelypropylene composite headliner & parcel tray for automobiles

Re-generated Cellulosic Fibre froim Indian bamboo developed indigenously



Recent Specification Framing by NITRA

1. Alpine Tentfor ITBP
2, Wader Suit for ITBP

Important Events and Happenings during 2023-24*

+« NITRA's Glorious Presence at Bharat Tex 2024 at Bharat Mandapam, New Delhi

 Dr. Arindam Basu, DG NITRA Moderates Interactive Session on “Achieving
Excellence: Green Practices & Innovative Material Management” at Bharat Tex 2024
on February 26, 2024

« NITRA at National Workshop with Centre of Excellence for Technical Textiles
organized by Government of Tamil Madu at Coimbatore

« Research Advisory Committee (RAC) Meeting at NITRA, Ghaziabad

= NITRA's Scientists Parlicipate in Jute Symposium with Special Focus on Jute Geo
Textiles under National Jute Development Program (NJDP), Ministry of Textiles, Gowt.
of India on December 21, 2023 at Hotel Ashoka, New Delhi.

+ Cll Recognizes NITRA as one of Top 5 Innovative Institutes in India

« ATIRA, BTRA, NITRA and SITRA Organize 61% Joint Technological Conference

« NITRA's 47th Annual General Meeting

+ 18th Convocation Ceremony at NITRA

+« NITRA Scientist Dr. Prakash Arun Khude conferred with Ph.D Degree from [IT Delhi

« Dr. Arindam Basu, DG NITRA chairs a session on “Standards of Protective Textiles
and Workwear" on 25" July, 2023 in 6" National Conclave on Standards &
Regulations for Technical Textiles, organized by McT, BIS and FICCI at FICCI| House,
New Delhi

+ NITRA releases a booklet LATEST DEVELOPMENTS IN TEXTILE MACHINES
“Review of ITMA 2023" in July, 2023

* NITRA Observes International Yoga Day

« Senior Scientists from NITRA Visit ITMA Fair at Milan, ltaly

+ NTC Pass-out Students Galore with Great Enthusiasm at Alumni Meet 2024

« NTC Organizes Fresher's Party 2023

« NTC Organizes 9" Techno-Science Quiz 2023

»  NEW AI&ML Laboratory Inaugurated at NITRA Technical Campus

» ADIEU - The Farewell Party 2023

» NITRA Technical Campus Celebrates World Environment Day

*For details please refer chapter Important Events and Happenings during 2023-24.

Dr. ARINDAM BASU
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NITRA’s SERVICES TO ITS CLIENTS - AT A GLANCE

NITRA always believes in satisfying its clients. That is why it has been able to retain most
of its existing clients and at the same time include new clients. Many clients have availed
MNITRA's services time and again. Data given below provides the information related to
services rendered by NITRA to its clients during 2023-24.

Total clients served T 1236
Mew Clients added 528

Approx. 13% of the clients at NITRA have availed services 5 times or more during the
year.

o Units availed services more than 50 times more

Unit No. of Services
Aeronav Industrial Safety App., Noida 83
Arihant Spinning Mills 57

» Units availed services more than 30 and less than or up to 50 times

Unit No. of Services
Shiv Shakti Spinners, Panipat 50
Tuv Sud South Asia Pvt. Ltd., Gurgaon 44
Continental Surface Solutions India Pvt. Ltd., Khendal 44
AK. Overseas 41
Rites Ltd., Faridabad 35
Vardhman Fabrics, MP 33
Pilkhuwa Water Proofing Co. Pwt. Lid. 32

« Total number of services availed by clients at NITRA

Testing 2980

Consultancy/Training etc. 317

Total Services availed 3297
8



ORGANISATION: FINANCIAL PERFORMANCE & MEMBERSHIP

Government Grant

Ministry of Textiles (MoT), Govt. of India, deserves special thanks for helping NITRA by
releasing timely grant for recurring expenditure. MoT released a grant of Rs.200.00 lacs
towards recurring expenditure.

MITRA received Rs.1,080.83 lacs grants for six running NTTM projects; Rs.39.82 lacs
grant from Ministry of Agriculture, National Bamboo Mission; Rs.32.91 lacs grant from
Mational Jute Board for two running projects; and Rs.21.33 lacs for one running project
from Depariment of Science & Technology. NITRA also received grant of Rs.122.00 lacs
for 2022-23 from Ministry of Textiles for the eight Power loom Service Centres.

Council of Administration

The management of the Association is entrusted to the Governing Council. At the 47"
Annual General Meeting of the Association held on 23™ September 2023, the new
Council of Administration was constituted as given in Annex-1. The Council met three
times during the year.

Finance & Administrative Sub-committee

The Finance & Administrative Sub-Committee continued to look into the administrative
and financial matters. All matters relating to administrative procedures, staff, matters
relating to the members of association and financial matter were brought before this
committee for discussion, guidance and approval. This committee met twice during this
period. A list of the members of Finance & Administrative Sub-Committee is given in
Annex-2.

Research Advisory Committee

Research Advisory Committee meeting was held on 20" January 2024. This is an annual
event at NITRA with a view to assess the progress of NITRA's ongoing R&D projecis and
to make necessary modification on those, if required. The committee also suggests
areas fo be considered for NITRA's future R&D activities. A list of the members of
Research Advisory Committee is given in Annex-3.

NITRA Membership

As on 31" March 2024, 137 textile and garment units have registered as NITRA
members. The list of members is given in Annex-4.

ANNUAL REFORT 2023-24



ANMUAL REPOQRT 2023-24

RESEARCH & DEVELOPMENT ACTIVITIES

As a policy matter, the aim for NITEA's research and development activities is to help the
industry. So, at NITRA, ideas for most of the R & D projects are conceived only after
interaction with the industry. Need based projects are earmarked for carrying out
research and special emphasis is given to those projects which have industry acceptance
as well as commercial viability.

In the year 2023-24, NITRA worked on ten projects. Out of which two have been
successfully completed during the peried whilst work is in progress for the eight projects.
One project was recently sanctioned.

Work done in the area of R&D during the year 2023-24 Is categorized as below:
1. GOVERNMENT SPONSORED PROJECTS
1.1 Completed Projects

(i) Project : Development of a molten melal splash resistance unigue Jute
title blended work wear for steel foundry workers (Sponsored by National
Jute Board, Govt. of India)

Duration : Dec 2021 to Nov 2023

Objectives . = To develop or procure Jute and its blended fabrics having various

weaves and weight

» To finish these fabrics with durable FR chemicals and their
analysis

» To determine chemical, mechanical and safety performance
properties

+ To compare existing work-wear fabric with newly developed fabric
for safety performance and other properties

» Techno-commercial feasibility through field trials in the user

industry
Research : = Literature and technical publications related to jute applications,
Outcome properties, and current status were reviewed.

» Procurement of yarm & chemicals, various softeners and Flame-
Retardant chemicals were done.

« After the procurement of yamn, different fabric samples were
developed using plain, leno and twill weaves.

+ All developed samples were treated with FR chemicals.

» These developed fabric samples were evaluated for various
chemical & physical properties and the molten splash test.

» The selecied fabric was also tested for radiant heat, contact heat,
convective heat, and FR properties.

» Fabrics were also tested for comfort-related properties like air
permeability and water vapour permeability.

+ Developed fabrics pass a molten metal splash of iron as per I1SO
8185 (1ISO 11612).
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(ii) Project
title

Duration

Objectives

Research
Outcome

L

After testing, finalisation of the workwear design was done.
Workwear samples were developed in collaboration with our
project industry partner "M/s JCT Ltd.".

Trials have been done at Prime Steel Processors Private Ltd., and
M/s Aarti Steel International Ltd, Ludhiana, to get feedback from
the workers on the various aspecis of safety, usability, and
comfort of the developed workwear. Results were found
satisfactory.

Draft Specification on Jute-based cloth for workers working in
foundry and other fire accident-prone workplaces framed and
submitted to BIS.

Patent has been filed for "Method of manufacturing jute based
fabric for protection against molten metal splash”.

Developed technology has been commercialized.

Project has been completed.

Development of Jute composite for automotive acoustic insulation and
other uses (Sponsored by National Jute Board, Govt. of India)

Dec 2021 to March 2024 (including 3 months extension)

To design and develop composite material for automotive acoustic
insulation

To conduct trials in real life situation

To standardize fibre compenent and process parameters for this
specific use

To attempt for use of jute non-wovens and composites in other
automotive parts

Developed Reof liner for M/s Sonalika Tractor using Jute &
Palypropylene (53%/ 47%)

Developed Roof liner for M/s Volvo India

Testing was done and the developed products are meeting the
requirements of commercial test specifications of the respective
manufacturers.

Development of Parcel tray for Maruti Passenger Vehicles has
been completed.

Technology has been transferred & patent application has been
filed for the newly developed process.

Project has been completed.

1.2 ONGOING PROJECTS

(i) Project
title

Duration

Socio-economic development of SC/ST by providing training,
technology and market to convert local resources to industrial
products (Sponsored by DST, Govl. of India)

Started in May 2023 (24 months)

11
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Objectives

Progress of
work

Infrastructure development and technology ftransfer for dye
extraction, fiber exiraction, gum extraction, hand spinning and
natural dying process.

To train the local SC/ST population for product development using
availabie infrastructure.

To carry out Research and development using local resources of
that area to convert them in to useful product.

Evaluation of developed products and modifications.

To train and connect the local artisans with the buyers of their
product using modern tools.

A comprehensive Sample survey was completed in Dwarahat and
Hawalbagh Blocks and identified the natural resources (Fig. 1)
available in the region.

Suitable Training centre (Flg. 2 and Fig. 3) were identified and
hired on rent in both Hawalbagh and Dwarahat blocks as training
centres named "NITRA UTTRAKAHND PRASHISHAN KENDRA".
Procurement and fabrication of Fibre extractor /Decorticator
Padding mangle, Carding lab model, Draw frame, Ring frame,
Hank dyeing machine, Handloom, Jigger dyeing machines have
been completed.

Techniques for the extraction of fibres from Sisal, Bhimal, and
Mettle, Pine needle plants were developed and optimized.
Trainees were provided with basic knowledge about the extraction
process of natural fibres, process of yarn and fabric making (Fig.
4) using natural fibres available locally, such as Sisal, Bhimal, and
Nettle etc.

Basic knowledge was provided to the trainees about the yam and
fabric making process by the natural fibres available in the local
like Sisal; Bhimal, Nettle, Pine and wild hemp etc and how the
local people can utilize them to generate self-employment.

A 15-days training program (Fig. 5) was conducted for three
groups of trainee on fibre extraction, yarn development and Dye
extraction & application. Furthermore Physical and chemical
analysis of extracted fibres was done.

A health camp was organised at Dwarahat and Self help group
“Dunagiri Samalik Sshayata Samiti® has been formed at Dwarahat
Uttarakhand (Fig. 6).

12
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Fig.1: Natural Resources for dyes and fibres
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Fig.ﬁt ﬁaini?ag car:tr in Dwarahat Fig.3: Training centre in Hawalbgh

Fig. 4: Training program
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(ii) Project
title

Duration

Objectives

U

i

u"“

Fig.6: Health Camp conducted at Almora Uttarakhand

Development of Ceramic and UHMWPE Textile based Hybrid Polymer
Composite Arfmor (Jointly with MNIT, Jaipur) (Sponsoring Agency:
NTTM, Ministry of Textiles, Govt. of India)

Started in Jan 2024 (36 months)

Development of technology for the production of Ceramic — FRP
Composite Armor for protection against small caliber
ammunitions (12.7/ 14.5* mm AP) [400 mm x 400 mm x (50-
TOmmy)]

Development of novel computational model for the impact events
on FRP-Ceramic Hybrid composite considering scale up
parameters such as (a) upgradation for 14.5 mm AP (b) multi-hit
capabilities (c) design of novel weaving structure and subsequent
validation for maximum ballistic efficiency of the composite.
Development of optimum microstructure and composition for
maximum ballistic efficiency of SiC ceramics.

Development of high impact resistant woven textile (UHMWPE
and hybrid with glass & carbon fibers), ceramics and layer hybrid
composite thereof.

15
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Progress of
work

(iii) Project
title
Duration

Objectives

Progress of
work

»  MNIT has started simulation for this project. NITRA has supplied

various data regarding fabric properties & fibre properties.

» Based on the simulation results NITRA will produce 2D & 3D

fabrics and supply the same to MNIT for preparation of
composites & further trials.

Development of Specialized Firefighting Suit (Sponsoring Agency:
NTTM, Ministry of Textiles, Govt. of India)

Started in Feb. 15, 2023 (24 months)

To study existing Specialized Fire Fighting Suit for fire entry available
in a developed country with respect to their suitability to protect users
from fire hazards and other physiochemical properties.
Development of multilayered fabrics using various structures, fibre
composition, and finishing/coating/ lamination applications in the
manufacturing of fire entry suits.
To evaluate multilayered fabrics for their performance, safety (fire
hazard) and other physicchemical properties as per standard.
Development of a prototype Specialized Fire Fighting Suit.

Literature and technical publications related to specialized firefighter
suits/ fire entry suits and current status were reviewed.
Fabric samples were developed and some are procured from M/s.
Arvind Ltd to develop various layers of specialized firefighter suits.
Samples of aluminized outer layer are developed and tested for
various properties. Presently 5 samples are developed and analysed.
Some of them are shown in Fig. 7 below:

16
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Fig: 7: Pictures of aluminized outer layers

« A purchase order is sent to purchase a Fire Manikin.
« Work on the development of other layers of specialized
firefighter suits is inprogress.
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(iv) Project . Development of flame retardant Nylon 66 yamn/fibre indigenously

title (Sponscring Agency: NTTM, Ministry of Textiles, Gowt, of India)
Duration : Started in Feb. 15, 2023 (36 months)
Objectives : » Procurement of Adipic acid, Hexamethylene Diamine, Nylon

6.6 pellet s along with suitable Flame Retardant chemicals.

» Development of filament yarn/fibre using Nylon 6,6 in pilot
plant and evaluation of properties.

s Optimization of process parameters of fibrefyarn
manufacturing as per the end-user requirement and evaluation
of various properties and comparison with the existing similar
fibre/yarn.

*« Development of fabric samples using newly developed fibres
and evaluation of their properties like tensile & tear strength,
abrasion resistance, flame retardancy efc.

Progress of = Adipic acid, and a flame-retardant chemical has been
work procured.

« A setup for melt spinning unit containing melt spinning
machine, drawing machine, and vacuum oven has been
purchased and installed.

= As a first step, filament yarn is produced using nylon 6 chips
from the market. Initial trial has been started.

« The prepared filament yarn is drawn in drawing frame at
different drawing ratio.

« Drawn yarns samples are tested for yam count, filament count,
and filament tenacity.

Cheimicals procurements:

The chemicals which are adipic acid, and flame-retardant masterbatch were procured.
The polyamide 8 (PAG6) polymer pellets and polypropylene were purchased from the
market for the trials in melt spinning.

Melt spinning lab setup:

The melt spinning lab is consist of melt spinning unit, drawing unit, and vacuum oven. All
the required machineries are procured and installed for the operations. Hands-on training
in the machinery was taken by the scientist and project assistants. Vacuum hot oven
been used for conditioning the polymer pellels before spinning. Fig. 8 shows the
phetographic images of the melt spinning unit (fig. 8a), extrusion of melt spinning (fig. 8b),
drawing frame with heating rollers (fig. 1c), and vacuum oven (fig. 8d).

Filament production:
PAB filament yarn was successfully developed with installed melt spinning facilities. After

the filament formation, the yarn sample was drawn in draw frame and its process
parameters are given in Table-1.

18



Testing of the samples:

The filament yarn and fibre parameters are tested for count, elongation, and tenacity.
Table-2 shows the results of the PAG yarn before and after drawing process. The drawn
yarn tenacity is above 3 g/den and elongation of 170% was achieved. For obtaining the
high tensile yamns, the further trials will be taken to achieve the desire strength.

Table-1: Polyamide 6 (PAB) yvarn description

Sample name | Process parameters

PAG -1 Raw yarn after melt spinning
PAG — 2 Drawn ratio of yarn is 3 at 110°C
PAG -3 Drawn ratio of yarn in 3 at 115°C

Table-2: Test parameters of the PAG yarn samples

Sample | Yarn Denier Filament denier Elongation (%) Tenacity (g/den)
name Avg. Cl at Avg. Cl at Avq. Cl at Avg. Cl at
95% 95% 95% 95%
PAG -1 7038 1724 - - - - - -
PAG -2 2502 1310 55.14 4.93 121.61 | 10.81 3.81 0.29
PAS -3 3306 314 | 72728 7.43 172.03 | 18.34 3.07 0.13

*Avg. Average, Cl — Confidence interval

(@) “(b)
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{v) Project
title

Duration

Objectives

Progress of work

(c)
Fig. 8: Melt spinning lab machines (a) melt spinning machine with spinneret,
(b) extrusion unit of melt spinning. (c) draw frame, and (d) vacuum oven

(d)

Development of Crop Cever, mulch, soil protection fabrics and
other products using Sunnhemp and Banana Fibre
(Sponsoring Agency: NTTM, Ministry of Textiles, Govt. of India)

Started in Feb. 15, 2023 (18 months)

To develop standard extraction processes for Sunnhemp &
Banana fibres and optimize.

To develop yam from extracted fibre in 100% and blends
using developed hand/semi mechanized spinning and
commercial spinning machine.

To evaluate the physical & chemical properties of extracted
fibres and develop yarn using standard test method.

To develop value added products (Geo and agro textiles
product), take field trials and their commercialization.

Optimization of extraction process of banana and
sunnhemp fibres has completed (Fig. 10).

Development of yarn in different blends for banana and
sunnhemp fibres on commercial spinning system has been
completed.

Evaluatation of physical & chemical properties of extracted
Sunnhemp & Banana fibres and the yarns developed from
these fibres have been completed (Fig. 13 & Table-3).

Nine nonwoven and woven samples from banana and
sunnhemp fibres sample (100% and blend) were
developed for mulch mat and crop cover.

Evaluation of various properties of developed samples as
per standard test method has been completed.

Cultivation of sunnhemp crop has done in 1 acres of land
inside NITRA campus and studied the effect of duration on
fineness, yield and strength of extracted fibres.

20



Nonwoven needle punch machine, Banana cutter, fibre
extractor and fibre opener machines have been received
and commissioned (Fig. 11).

Effect of accelerated weathering on sunnhemp and banana
mulch mats has studied.

Meedles punch nonwoven Mulch mats, crop cover and soil
erosion fabrics have developed at NITRA & evaluated as
per the standard test method.

Field trail of developed samples of mulch have completed
at KVK on Peas and Bittergoured crop at Jind Haryana and
Effect of muleh on properties of soil is under process (Fig.
14 to 16).

Project work and Project model (Fig. 9) was displayed at
the NTTM stall, Bharat Tex 2024 (February 26-29, 2024)

Fig. 10: Extraction of sunnhemp fibres using water retting

21

AMMUAL REPORT 2023-24



ANMUAL REPOQRT 2023-24

® Bottom stemn
Fineness (Denier}

» Middle stem
Fineness (Deniar)

u Upper stemn
Fineness (Denler)

1 2 3 4 5 6 7
Mo of days (water retting)

Fig. 12: Effect of Water retting on fineness of sunnhemp fibres

100

2 g0
é = Bottom stem
b 60 Finenass (Danier)
B 40 = Middle stem
S 50 Fineness {Denier)
I'E ® Upper stem

0 - Fineness (Denier)

1 2 3 4 5 6
Conc. of NacH (gfl}

Fig. 13: Effect of chemical extraction on fineness of sunnhemp fibres



Table-3: Fibre Properties

Properties Sunnhemp | Banana fibre
Fibre
Cellulose content (%) 69-71 60-65
Lignin content (%) 4-5 6-8
Density (g/cc) 1.22 1.28
Bundle Strength(g/tex) 35-45 20-28
Fineness(Denier) 30-40 25-35
Moisture Regain (%) 13.62 12.24
Water holding capacity (%) 1S 87 86
14944
Biodegradability Test (Sail 80 Days 75 Days
Burrial) (IS 1623)

Fig. 14: Application of mulching at KVK Jind Haryana
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Fig. 17: NITRA team & KVK Jind team conducted the awareness program on
biodegradable mulch mat and crop cover



(vi) Project
title

Duration

Objectives

Progress of
work

Development of 3D High FPerformance Knitted Sports Textiles with
Therme-Fhysiological Comfort and Impact Protective Properties.
{Sponsoring Agency: NTTM, Ministry of Textiles, Gowvt. of India)

Started in Feb. 15, 2023 (18 months)

Standardization for development of 3D weft knitted spacer fabric
for its suitability for manufacturing of sportswear garments and
components by varying the material types, material fineness,
spacer yarn density, spacer fabric thickness.

Standardization of process for development of micro-gel in order
to improve the impact resistance in the sportswear fabrics.
Standardization of treatment for application of micro gel on the
developed 3D weft knitted spacer fabric.

Evaluation of properties such as compression, elasticity,
breathability and impact resistance.

Optimization of structure and parameters of knitted fabrics based
on primary and secondary data and development of sportswear
garments and components at pilot level,

A setup for flat-bed knitting machine has been purchased and
installed (Fig. 18).

Chemicals for preparing the shear thickening fluid have been
purchased.

Some spacer knitted fabrics and EVA foam had been outsourced
and compared by their physical and chemical properties.

Spacer knitted fabric have been made in flat bed knitting machine
A silica nano-particles and polyethylene glycol based Shear
thickening fluid had been prepared and coated on spacer knitied
fabric (Fig. 19).

Comfort properties, Impact energy absorption and puncture
resistance performance of STF impregnaied sample was
evaluated (Table-4).
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{a). PEG only

Fig. 18: Flat bed Knitting machine

(b}, PEG : SNP (6:1) (c) PEG : SNP (5:1)

Fig. 19: Preparation of Shear Thickening Fluid
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Table-4: Results of Impact test after addition of shear thickening fluid

~ *CD3003 sample is a Plain air mesh (92% polyester and 8% Elastane |

Fabric
:I: m?l Thickness bulk Add- Functure Impact
Sample ID nsity density on resistance :5 n argt?.
(gm/m?) | (mm) (gmiem®) | (%) (N) R
CD3003 260.3 1.72 0.152 NA 252 Not torn till
245
Film 195 0.02 0.975 NA : =
CD 3003 + Film Mot torn till
Safid 2993 1.83 0.164 NA 253.4 Pt
STF+CD3003+Fil .
i 10128 1.80 0.563 | 3887 | 283 ot e
both sides :

(vii) Project
title

Duration

Objectives

Progress of
work

Cellulose-based indigenous high Clo value and low-density surface
modified natural fibre for developing thermal layers of extreme cold
climate clothing. (Sponsoring Agency: NTTM, Ministry of Textiles,
Govt. of India)

Started in Feb. 15, 2023 (36 months)

Extraction of fibres from identified weed plants available in
different regions and evaluation of various properties.

Surface modification of extracted fibres using nano finish and
their analysis including thermal insulation.

Manufacturing nonwoven fabrics of different thicknesses and
structures using 100% extracted fibres as well as its blend with
other fibres.

Optimization of structure and thickness of nonwoven fabrics
based on thermal insulation value as per the present defence
specification.

Developing extreme cold climate clothing as per the requirement
of Indian Defence forces.

1.2 kg weed fibre was extracted and various fibre properties were
analysed as shown in Table-5.

Extracted weed fibres were blended with other selected fibres in
different proportions and laps were prepared on lab model
carding machine. Prepared laps were analyzed for Rct value (Clo
value). Effect of blending weed fibre with polyester on clo-value,
thickness and GSM was determined (Fig. 20).

Effect of different lab grade solvents on hollowness of weed fibers
was evaluated.

Complete patent on “A process for preparing water repellant
weed flossffibre for preserving thermo-regulatory property
thereof” (Application No: 202111055410 dated 30.11.2021) has
been filed.
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Cultivation of weed crop started on 2 acres of land inside NITRA
campus.

Hollowness analyzer and Lab model nonwoven making machine
procured, installed and project staff trained to use the machines
(Fig. 21).

MNenwoven samples of weed fibre in different blended proportions
and of different thickness were prepared on the lab model
nonwoven machine Fig. 22 (a), (b).

Compression recovery study was conducted for the developed
carded samples (Fig. 23).

Table-5: Properties of the weed fibre

Chemical Properties
Cellulose 53 to 55%
Hemi cellulose 22 o 24%
Lignin 16 to 18%
Oil and Wax 2510 3.0%
Moisture regain 11-12%

Physical Properties

Hollowness 16-20%
Fibre Finenass 2.5 to 3.0 micronaire
Fibre length 28 to 30 mm

Ereaking strength 361t03.8gm

Tenacity 25 1o 31 g/tex
Density 0.89 to 0.90 g/ce
28



Clo value vs thickness of the card laps

41

1

21

and CSM

11

100% 7030 50/50 2575 100%
w W/HP | W/HP | WHP HP

® Ret (Clo valoe) ISO 11092 6.2831 s.098 4.8547 4.179% 33478
| ® Thickness (mm) 0.8 9.6 9.4 9.2 9.51
= GSM 262 240 255 245 258

Fig. 20: Effect of blending weed fibre with polyester on clo-value, thickness and GSM

Fig. 21: Nonwoven Pilot Plant facility at NITRA
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E

AMMUAL R

CELLULOSE-BABED INIDMOENOUS HICH CLO- VALUE AND LOW
DENSITY SURFACE MODTFILD SATURAL FIRRE FOR DEYELOPING
THERMAL LAYERS OF EXTHEME COLD CLIMATE CLOTHING

M mpwiyen bafl

sanplE

M w58

v i
Ihbchmess B a- B H mm

Conposillon: 100W Polyenter hollow {ilire Compositon: 104% Weed fibre
Clo- ralue: 3.3 Clo- value: &2

« Termal Reshatanie of W weed [||u.- Liattmy la bliyer o Dhe 100 Polpeiter kollow filbve butting

Fig. 22 (a): Nonwoven samples developed at NITRA Nonwoven Pilot Plant

Momwaven lat iy s

Thickness: 8.2- 8.6 mm
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liodlow fibre + 25% Weed hiollow filire + 50% Weed Lisllow filere » 700 Weed
libre libre litre
Clo= nalue: 417 Clo=ralte: 4.85 Clo=nmiue: 5.09

covdl fllore with F ol filimg
ge |m iiveed Rbre percentage, thersoal reststanee (Cla-1

sluEl Inereasen

Fig. 22 (b): Blended nonwoven samples developed at NITRA
MNonwoven Pilot Plant
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Compression Recovery (%) as per IND/TC/4578/(C)

Compression Recovery (%)

95 |

92
89
&b
83
C1 LB C3 C4 c5

i
W10 | W7
1 HP3
L]

| Compression Recovery % 9154 | 92.04 | 9335 9166 90.73 | 90.12 91.29

Fig. 23: Compression recovery percentage of the developed samples

(vili) Project

title
Duration

Objectives

Progress of
work

Pollution Prevention and Effective Waste Management of the units in
Panipat Textile Cluster (Sponsoring Agency: Solidaridad, New Delhi)

Started in August 2023

Comprehensive study of the Panipat textiles industry in terms
of the Pollution Prevention, effective waste management and
today’s Industrial scenario-challenges & opportunities.
Reducing the environmental footprint (water consumption by
30%, chemical consumption by 25%) in the units in Panipat
Textile Cluster.

Improve the performance of ETP.

Establishment of Common Facility Testing cum Laboratory
Centre for efficient water management in industries.
Establishment of 6 Pilot Demonstration Units on eco-friendly
technologies..

improve the OHS of workers in industries.

A baseline siudy is ongoing and has been completed for 19
processing industries.

Based on the baseline survey and collected data, trials and
implementation are running concurrently to achieve a 30%
reduction in water usage, a 25% decrease in chemical
consumption, and savings in energy within units in the Panipat
Textile Cluster.
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2.

» The effectiveness of the Effluent Treatment Plant (ETP) has
been enhanced.

= An in-house environmental laboratory has been established
within one industry.
An awareness fraining program is ongoing.

The baseline survey and intervention report has been
submitted.

RECENTLY SANCTIOMED PROJECT
Sanctioned by NTTM, Ministry of Textiles, Govt. of India

« Development of Indigenous State-of-the-art instruments for Protective
Textiles.

32



INSPECTION & CONSULTANCY SERVICES

Technical consultancy & inspection are another important aspect of NITRA's multifarious
activities. NITRA provides assistance to the industry in the form of technical consultancy
for resoclving their operational problems. The areas of experlise where NITRA offers
consultancy solutions are feasibility study, system certification, infrastructure set up,
valuations, manpower rationalization, energy audits, water audit, and product/process &
design development etc.  NITRA also offers third party inspection services to the
industry.

Major areas of inspection & consultancy services offered during the period 2023-24 are
given below:

Inspection Services

= Third party inspection of Blankets, T-shirts, Gabardine, Coat combat, Serge, Woolen
Jersey, Thermal vest, Angola shirtings, Cloth disruptive, Full Body Protector,
Rucksack, Terry Towel, Water bottle, Rain Cape, Balaclava, Riot control helmet,
Light weight ground sheet, Weist belt nylon, Cotton bed durries, Pouch for
ammunition grenades, Uniform cloths, Kopak matiresses, Polycarbonate shield,
Cloth cotton, Sleeping bed etc.

Consultancy Services
« Setting up of 1200 KLDZLD plant in Bhilwara
+ Setting up of ZLD plant
« Pollution prevention and effective waste management of Panipat Textile Cluster
+ Energy audit
« Power Quality Analysis
* Process Audit
«  Manpower & Workload Study in Spg. Unit
+« Plant’ Machinery & Equipment evaluation study based on health & ageing
+ Study on performance assessment of New Card Clothing developed by ICC

*Inspection & Consultancy senices undertaken In the year 2023-24 are given In Annex-8,
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TESTING SERVICES

Testing or quality evaluation is one of the most impertant activities in the entire value
chain of textile and garment industry. NITRA offers a wide range of testing facilities for
fibre, yarn, fabrics, garments, dyes, chemicals and effluent in its well equipped NABL
accredited seven laboratories l.e. Physical lab, Chemical lab, Heat & Flame Testing lab,
Polymer & Technical Texliles lab, Eco lab, Environment lab and Microbiclogy lab.
MNITRA continues to emphasize on deing accurate evaluation and delivering time-bound
test results to its clients.

PHYSICAL QUALITY EVALUATION LABORATORY

No. of Commercial Samples Tested: 2724

In addition to this, around 150 R&D samples were also tested.
Type of Samples Received:

Cotton, Polyester, Viscose, Nylon, Polypropylene, Jute, Bichhue Ghas, Hollow Fibres,
Wool, Polyester wetting, Leaf & bark fibres, Silk, Cotton and Blended yarn, Sliver, Cord,
Ropes, Filament yarn, Sewing threads, Industrial threads, Kite flying thread, Lycra belf,
Tape, Cotton & Blended fabric. National flags, Canvas, Automotive fabrics, Laminated
fabrics, T-shirts, Vest, Drawers, Biref, Blanket, Jersey, Serge, Sarees, Cardigan, Gloves,
Mosquito net, PFillow, Quilt, Furnishing fabric, Socks, Jacket, Felton cloth, Carpet,
Webbing, Towel, Bed sheets, Wool top, Mat, Rain coat, Garments, Protective, Non-
woven fabrics, Lycra yarn, Topper pad, Scarf, Pile fabric, Felt, Rugs, Foam, Laminated
foam fabric, Caps, Geo grid, Filter fabrics, 3 layer breathable fabric, Composites, Geo-
textiles etc.

Type of Tests Conducted:

Fibre length, Denier, Strength, Tenacity, Crimp%, Fibre shrinkage, Fibre diameter,
Fineness, Trash%, MNeps/gm.. Elongation, Cotton, Maturity, Fused Fibre, Yarn count,
Yarn CSP, Twist, RKM, Hairiness, Uster Imperfections, Appearance Grade, Co-efficient
of friction of yam to yarn and yarn to metal surface, No. of filaments in yam, Themal
shrinkage, Fabric/Garment's dimensional measurement, Thickness, GSM, Yarn count,
Ends/picks, Coarse/Wales, Base/Biase, Fabric strength, Elongation, Tear & bursting
strength, Stretch & Recovery, Punclure resistance, Seam strength/Seam slippage, Bond
& Peel strength, Weave analysis, Stiffness, Abrasion, Pilling, Yarn on yarn abrasion, Yarn
slub analysis, Crease recovery angle, Drape, Snagging, Pore size of filter media, Air
permeability, Constant/variable load Elongation, Spirality in garments, Wool fineness,
Fineness Grade of wool fibre, Fibre hollowness, Fabric streak analysis, Fabric sheet
friction, Wide width tensile, strength, Blade cut resistance, Yam/fabric type identification,
Fabric defect analysis Resistance to penetration by synthetic blood/ Splash resistance for
surgical mask; Differential pressure, mm H,O/cm? for surgical mask etc.



CHEMICAL QUALITY EVALUATION (CQE), HEAT & FLAME LABORATORY (H&F)
AND MICROBIOLOGY LAB

MNo. of Commercial Samples Tested: 2605

In addition to this, around 150 R&D samples were also tested.

Type of Samples received:

CQE: Fibres, Yams, Fabrics, Garments, Technical Textiles (Protech, Nonwoven,
Automotive etc.), Dyes & Chemical Auxiliaries, PPEs/ Coveralls/ Shoe cover, Surgical
Mask & Gowns etc.

H&F: Personal protective clothing, Upholsteries, Automotive fabrics, Floor coverings,
Fabric for Railways etc.

MICROBIOLOGY: Fibres, Yarns, Fabrics, Garments, Technical Textiles (Protech,
Monwoven, Automotive etc.), Palymers, Helmets, Chemicals and Finishes etc.

Type of Tests Conducted:

CQE:

. Colour Fastness properiies

. Wax Content/ Oil Content/ Blend compaosition etc.

. Total Colour difference, Yellowness/ Whiteness Index & Dye powder strength
evaluation by Computer Colour Matching System/ UV-Spectrophotometer

. Various properties for automotive fabric

. Fluoroscent & reflective tape, Flammability fabric, Waterproof material
. Synthetic Blood Penetration-Fabric/ Coverall/ Shoe cover

. Flammability for surgical mask, etc.

H&F Lab:

Ease of ignition of vertically oriented specimen, Flame spread properties of vertically
oriented specimen, 45° (inclined) Flammability, Vertical flammability test, Horizontal
flammability test, Limited flame spread test, Convective heat test, Radiant heat test,
Molten metal splash test, Contact heat test, Impact of spatter test, Electrical resistance,
High visibility, lgnitability of vertically oriented specimen, Flame spread vertically,
Smoldering cigarette test, Match flame test PTTD, Oxygen index, Methanamine table
test, Hot metal nut test, Verlically oriented specimen, Flame spread property of Blanket
etc.

MICROBIOLOGY:

Antimicrobial Evaluation:

Antimicrobial Finishes on Textile materials: Assessment Staphylococcus aureus ATCC
Na 6538, -Klebsiella pneumonia ATCC No 4352; Antimicrobial Activity Assessment of

Textile Materials: Parallel Streak method; Antimicrobial Activity Assessment of new carpet
-Qualitative assessment/ Quantitative assessment; Antibacterial activity assessment of
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textile materials: Agar plate method; Determination of antibacterial activity of textile
product; Measurement of antibacterial activity on plastics and other non-porous surface;
Determination of antibacterial activity of textile product- Agar diffusion plate test; To
gvaluate the antibacterial efficacy of antibacterial finished textile product; To determine
the resistance to dry bacterial penetration; Resistance to dry microbial penetration
Bacterial Filtration Efficiency etc.

Antifungal Evaluation:

To determine the degradability of textile materials-Part-1; To evaluate the susceptibility of
textile specimen against fungal Chaetomnium globsum-Part-2; To evaluate the
susceplibility of textile specimen against fungal like Aspergillus niger.-Part-3; Standard
practice for determining resistance of synthetic polymeric materials to fungi; Detection of
mildew frot proofness etc.

POLYMER & TECHNICAL TEXTILES LABORATORY
No. of Commercial Samples Tested: 708
Type of Samples received:

Coated [/ Laminated, Formed fabrics, Garments, Rubber, Plastic, Leather, Polymer
products, Zipper, Slide fastener, Adhesives and Polishes, Buttons and Tapes, Canvas,
Leather, Rubber, Plastic and Safety shoes, Composites, Medical Textiles, Geo-fextiles,
Automotive materials, Protective clothing, Wooden block, Rubber block, Full Body
Protector, Anti Riot Helmet, PC Lathi, PC Shield, Rain Cape, Rain Poncho, Bed Mattress
etc.

Type of Tests Conducted:

Adhesion strength, Ash content, Bending resistance, Bound organic substances,
Chromium content, Compression set, Adhesion tests for shoes, Cut growth, Degree of
tannage, Differential number, Dimensional change, Flammability test, Smoke visibility
lest, Fire resistance, Flexing endurance, Hydrogen sulphide resistance, Ignitability test,
Melt flow index, Nitrogen content, Proofing content, Resistance to damage by flexing,
Polymer content, Stretch test of elastic tape, Tensile strength & elongation, Tear strength,
Thermal conductivity, UV protection factor, Performance test on zipper, Water vapour
permeability of leather. Seam fatigue test, Toxicity index, FTIR, Melting point, Ash
content, Crib test, Smoke visibility test, Toxicity index, Fire resistance test, Stab & Impact
resistance test, Crumple resistance test etc.

ECO & ENVIRONMENT LABORATORY

Number of samples analyzed: 235



ECO LABORATORY
Type of samples received:

Fabric, Yarn, Fibers, Thread, Garment, Carpet, Blanket, Bath Rugs, Rain Capes, Melt
Sheet, Automobile Components, Research samples etc.

Type of analyses conducted:

« Carcinogenic Aromatic Amines released from Azo dyes
» Hazardous Substances- Cd, Pb, Hg & CrVI

» Free and released Formaldehyde

+« Toxic Heavy Metals- Cd, Cu, Co, Cr, Hg., Ni, Pb, Zn eic.
= Other metals- Fe, Mn, Ca, Mg, Na, K, etc.

» Residual Chlorine

» Penta Chloro Phenol (PCP)

» pH of Aqueous Extract

+« Phaosphorus, Titanium Oxide & IPA, etc.
ENVIRONMENT LABORATORY

Type of samples received:

Raw Water, Treated Water, De-mineralized Water, Drinking Water, RC Feed Water, RO
Treated and Reject Water, UF Feed and Treated Water, Process House Water,
Condensate Water, Industrial Effluents, ETP Inlet, Intermediate and Qutlet water, STP
Inlet and Dutlet Water, Research and Consultancy Samples etc.

Type of analyses conducted:

« Physicochemical analysis of water including Color, Odor, Turbidity, pH, Conductivity,
Total solids, TDS, TSS, Alkalinity, Hardness, Ca, Mg, Na, Cl, S04, NO3, POy, HCO;,
CQs, Si0,, Fe, B, F, Residual Cl;, Ammonical Nitrogen, etc.

= Drinking water parameters including bactericlogical analysis (MPN Coliform/100 ml)
and heavy metals like Cd, Co, Cu, Cr, Ph, Hg, Ni, Zn etc.

« Effluent parameters like pH, TDS, TSS, COD, BOD, O/G, SAR, NH3, S, Cr, Res, Cl;
and heavy metals etc .

« pH, Solids, Meisture content and Heavy Metals (Cd, Cu, Co, Cr. Hg., Ni, Pb, Zn etc.)
in ETP Sludge etc.

New Clients Added in Testing Services:

M/s. Steel Case Asia Pacific Holdings Pvt. Ltd., M/s. Godrej & Boyce Mfg. Co. Lid., M/s.
Superlite, M/s. Hemp Affair Pvi. Ltd., M/s. Pali CETP,
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Participation of Labs in Inter-lab and Proficiency Test Program:

MITRA, Ghaziabad

BTRA, Mumbal

SASMIRA, Mumbai

SITRA Coimbatore

MANTRA, Surat

SPECTRO, Greater Noida

ATHARWA, Noida

AROMA, New Delhi

ATIRA, Ahmedabad

CIPET, Bhubneshwar

SLEEN India, Agra

WRA, Thane

SCS, Enviro Services, Jaipur

Excel Surveyors, Kolkata

SITRA Power Loom Service Center, Tiruchengode (SITRA PLSC)
Garware Technical Fibers, Pune

WNTH, Ghaziabad

AYM Syntex Lid., Dadar and Nagar Haveli



TRAINING SERVICES

Keeping in view the ever-increasing demand for frained manpower in textile and garment
industry, NITRA offered several job-oriented training programs in regular and distance
learning mode (for working professionals) to help the textile and apparel industry source
trained manpower. Regular programs are meant for young graduates and 12" Pass
students aspiring to make their career in the garment industry. These programs cater to
meet the needs of different departments such as Production, Quality Control,
Merchandising and Industrial Engg.

Job-Oriented short-term programs:

Since 2002, NITRA has been conducting several job-oriented professional training
programs in regular and distance learning mode (for working professionals) to help the
textile and apparel industry source trained manpower.

Job-Oriented short-term programs (Regular mode):

Regular programs are meant for graduates and 12" Pass students aspiring to make their
career in the garment industry. These programs cater to meel the needs of different
departments such as Production, Quality Control, Merchandising and Industrial Engg.

During the year 2023-24, following full time programs were offered. A total of 53 students
were admitted in these programs. Details are given below.

S. | Program Title Min. Duration | No. of
No. Qualification students
| | trained
1 Fashion Marketing and Merchandising Graduation/ | 12 months 59
2 | Apparel Design & Quality Control 12" Pass 12 months 27
| (ADQC) ,
3 | Apparel Production and Industrial Engg. | 12" Pass | 12 months
| (APIE) ua

Distance Learning Programs for Working Professionals:

Since 2003, NITRA is conducting distance learning programs for the working executives
of textile and apparel sector. During the year 2023