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The general economic slackness in the textile industry 
not withstanding,  5 mills have enrolled as members of 
SITRA. While 13 mills opted to resign from the 
membership mainly because of poor operating profits. 
SITRA had to terminate the membership of 5 mills due 
to non-payment of arrears. The total membership of 
SITRA at the close of the financial year stood at 157 
mills, comprising 210 units which included spinning 
mills, composite mills, fibre and machinery 
manufacturers, etc. Besides, a total of 32 small scale 
textile units also availed services under the Technical 
Support Scheme. SITRA’s Powerloom Service Centers at 
7 different locations in Tamil Nadu address the needs of 
various powerloom, knitting and processing units in the 
de-centralised sector.

SITRA’s financial position during the year has been 
generally satisfactory.

SITRA re-oriented its priorities during the year with 
focus on multiple services to the textile industry, all of 
which were well received by the industry. 
Notwithstanding the focussed attention to member 
mills’ problems and the significant amount of staff time 
on these activities, it has nevertheless been possible to 
record good progress in the R &D activities during the 
year.  The year witnessed SITRA working on as many as 
38 projects, of which 11  were completed.

An overview of the work done during the year in 
different areas are given below. 

 

FIBRE TO YARN CONVERSION

A project on quality update on 100% spun polyester 
grey yarn for sewing threads has attempted to 
investigate the quality parameters of sewing threads 
and examine the gap that exists between the quality 
demanded by users and that being supplied by the mills. 
Fifteen major grey yarn sewing thread manufacturers 
participated in the study with an overall sample size of 
77 covering the  major counts of various 2 ply and 3 ply 
spun polyester grey yarns. The yarn samples were 
tested for all yarn parameters like unevenness, 
hairiness, classimat (10 km length), friction, TPI, count, 
single yarn strength & elongation, etc. A single quality 
indicator “Yarn Quality Index (YQI)” was arrived at for 
defining the requirement of grey sewing threads.  

The study on effect of apron surface modification on 
yarn quality in ring frame has attempted to study the 
effect of  developed grooved bottom apron Vs  regular 

bottom  apron on yarn quality and compare the yarn 
properties such as imperfections, hairiness, tenacity 
and classimat faults. Ne 40 yarns produced with 
grooved bottom apron, in comparison to yarns 
produced with regular aprons, showed an improvement 
in yarn imperfections by 25%, a reduction of Zweigle 
(S3) hairiness by 27%, a marginal increase in single yarn 
tenacity  and 26% reduction in total classimat faults per 
km. Similarly, for Ne 60 yarns produced with grooved 
bottom apron, in comparison to yarns produced with 
regular aprons, showed 14% reduction in total classimat 
faults per Km while other parameters did not show 
significant differences Further trials are being 
conducted using the modified aprons in other counts 
and blends. 

A novel approach of new comber lap preparation for 
combed yarn quality has attempted to explore the 
possibilities of improving the combing performance. 
The existing method of preparation of comber lap that is 
presently followed in the mills (i.e) carding, sliver lap, 
ribbon lap & comber has been compared with a novel 
method where an additional drawframe passage was 
introduced after the carding process followed by sliver 
lap/ribbon lap preparation for comber. By this, an 
artificial reversal of the hooks was introduced after 
carding, followed by a drawing passage prior to sliver 
lap and ribbon lap.  Three different  noil indices of  7, 9 & 
11 in both 'Normal' and 'Reverse' processes  were 
maintained in the comber. S6 cotton was used in this 
study to produce Ne 40 combed yarns using both 
methods.  Results indicated that there was a major 
improvement in the yarn quality of both ring spun and 
compact yarns in the 'Reversal' process, when 
compared to the of the 'Normal' process along with 
reduction of noil% in comber which may benefit in 
direct savings of material and yarn realisation.

In continuation to its previous research work in the area 
of yarn contraction in 100% cotton yarns, prediction 
equations were derived for yarn contraction in cotton 
yarns. Prediction formulae to calculate yarn contraction 
based on various factors such as spindle speed, twist 
multiplier (TM) and yarn count were also derived.   

The project on product development using banana / 
cotton fibre blends has attempted to evaluate and 
compare the performance of banana/cotton blended 
yarns with 100% cotton yarn with respect to yarn 
unevenness, yarn tensile properties and fabric 
characteristics such as air permeability, moisture 
vapour transmission rate and moisture management 
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capabilities of knitted/woven fabrics. The results 
indicate that while the yarn quality attributes of  
banana/cotton blended yarns were inferior to 100% 
cotton yarns with respect to imperfections, tenacity 
etc., the banana/cotton blends showed higher air 
permeability, better moisture management capability 
and moisture vapour transmission in both the knitted 
and woven fabrics.  Hence, the banana/cotton blended 
yarns is considered to be suitable for making fancy 
garments and bed linen material as it provides comfort 
to the user.

OPERATIONAL STUDIES

With an aim to keep mills informed about the trend in 
the movement of count-wise yarn selling price (YSP) 
and raw material cost (RMC) between months, SITRA 
has been conducting a monthly online survey on RMC 
and YSP since April 2013. The findings of this survey 
report helps the mills to compare their RMC, YSP, net 
out-put value (NOV) as well as their yarn quality and 
productivity level with the other mills every month. This 
unique survey covers almost 250 different counts and 
varieties of yarn. As on March 2019, SITRA has 
successfully completed 72 studies with the 
overwhelming participation of as many as 80 mills from 
different parts of the country. Participant mills submit 
their data on count-wise average RMC, YSP, yarn 
realisation and production per spindle pertaining to 
nearly 10 major counts on SITRA's portal  

st thwww.rmcysp.sitraonline.org, between 1  and 7  of 
th thevery month. Between 8  and 20  of every month, the 

submitted data is critically scrutinized and analyzed at 
stSITRA's end. On 21  of every month, the survey report 

covering the data of all the participating mills is 
uploaded on the above web portal along with database 
supported queries. Apart from the above, a follow up 
report on the trend in the movement of average YSP, 
RMC and NOV of popular counts is also uploaded every 
month. 

Since 1997, SITRA has been regularly conducting a 
unique inter-mill study on “Costs, operational 
performance and yarn quality” covering various key 
parameters affecting cost of production, productivity 
and profit of spinning mills.  So far 34 studies, with 
participation of around 150 mills, have been completed. 
The findings of the studies have been greatly benefitial 
to many mills with a number of measures being initiated 
by them to reduce costs, realise higher yarn selling price 
and change product-mix in order to maximise profits.  

thFor the year 2018-19, the 34  study has been launched 
covering the period October-December 2018, which 
apart from the regular information, also includes count-
wise fibre to yarn conversion cost.

Towards enabling the mills to compare and judge their 
staffing pattern in relation to the other mills, SITRA 
initiated  an inter-mill survey on staffing pattern in 
spinning mills with the objective of analyzing the 
staffing pattern in spinning mills, covering managerial 
and supervisory staff at technical and administrative 
levels.  Very wide variation was noticed with respect to 
staff employment among different categories of the 
mills.  Hence, there exists a good scope to optimize the 
staff employment in majority of the mills. SITRA is 
offering consultancy services to the mills towards 
optimization of staff engagement in their units. 

ENERGY CONSERVATION

There is a demand for standards related to quality, 
productivity and energy consumption  expected from 
the industry in the near future for air-jet spun yarns. 
Towards addressing this issue, on the energy front, a 
method to assess specific energy consumption 
(SEC/UKG) of air-jet/air-vortex yarn manufacturing 
process using normalization/conversion factors was 
developed which is expected to be useful to all mills 
with air-jet/air-vortex spinning machines and in 
particular, the designated consumers/energy intensive 
textiles mills under PAT scheme. Similar to Ne 40s UKG 
conversion factors used for cotton ring spinning system, 
Ne 30s UKG conversion factors have been developed for 
air vortex/jet spinning system.  The tentative standard 
UKG for Ne 30s viscose air vortex/jet spun yarn is about 
1.662.  However, since mill to mill consumption is 
expected to vary widely, collection of data from enough 
number of mills will be made for finalisation of standard 
UKG for Ne 30s count and conversion factors.

A thorough study of energy consumption of all 
machinery and systems in an ultra modern mill from 
energy efficiency point of view will be beneficial to 
effect further improvements and identify strategic 
areas for cost effective modernisation of ultra modern 
spinning mills. The typical energy consumption in terms 
of 40s UKG of a modern spinning mill with latest 
machinery having all the above features has been 
provided based on the analysis of data during SITRA's 
energy audits. Further studies are in progress in ultra 
modern mills.
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Motors are high value assets and considered to be the  
backbone of an industry which needs special care and 
maintenance. However, textile mills do not have any 
structured mechanism for managing the motors and are 
following their own style and methods. Considering this 
fact, a well-engineered, user friendly mobile application 
for on-line tracking has been proposed for development 
to help the industry in effective motor management 
aspects in a professional manner. This application has 
been named as "SITRA Motor Manager" or "SMM", 
which will be useful for optimizing the use of 
motors/machines and help to improve the energy 
efficiency of a mill.  Important details about the motor 
like its energy efficiency, name plate details, present 
service capability, advice report on their performance, 
etc., can be fetched instantly from the SMM app. 

CHEMICAL PROCESSING

From the outcome of a previous work on the same lines, 
SITRA took up the study of synthesizing a new 
cationising chemical for salt free dyeing process. Three 
different cationising chemicals were synthesized and 
were evaluated for their dyeability and cost for the 
preparation. Out of these three cationising chemicals, 
one was proven to show better dyeability and was  also 
cheaper than other two chemicals as well as the 
commercially available ones. The cationising agent was 
successfully synthesized and optimization of 
concentration was carried out for different shades. The 
dyeing was found to be uniform without any patches 
and the increase in colour strength of cationised and 
dyed fabrics is attributed to the better exhaustion of 
dyes. All the shades from 0.05% to 8% shade were 
achieved with good levelness and dyeing without using 
salt. Based on the industry feedback to reduce the 
number of baths, trials were also taken for grey 
cationisation and dyeing was achieved with perfect 
shade for Blue HERD 4% and Black GDRE 8%. Bulk scale 
synthesis of cationising agent is in progress to produce 
more cationising agents, with the intention that the 
dyeing industries can adopt the salt free dyeing 
technology to minimize the effluent load.

In a previous work by SITRA on the similar lines, sericin 
was used as a biopolymer to offer UV protective and 
antimicrobial activity on cotton fabric. To further 
improve the UV protective and antimicrobial activity of 
cotton fabric, nanoparticles were incorporated into the 
biopolymer and applied on the cotton fabric.  The 
finished fabric showed UV protective activity and 
antimicrobial activity. The durability of the finished 

fabric was also evaluated using standard test methods. 
The present technology expands the application of the 
process for producing finished cotton textile materials 
with good antimicrobial, UV-protective activity and 
better durability.

Under a project sponsored by the Ministry of Textiles, 
Govt. of India, SITRA took up the present study which 
focused on identification of unexplored natural eco-
reducing agents and their extraction and application for 
the reduction of natural Indigo to replace sodium 
dithionite, or sulphide and also to find commercial 
alkaline source for the Indigo dyeing process and its 
application on fibres such as organic cotton, 
regenerated cellulose and blends for safe and eco-
friendly clothing for babies. The process would also 
ensure that effluent load is reduced making the process 
more sustainable in nature.  All colours developed by 
the new methodology showed even dyeing and no 
yellowing of fabric. Further the process resulted in good 
fastness properties which was better than the 
conventional process. Further work is under process to 
take industrial trials as a proof of concept of the 
development.

Under a project sponsored by DST-SERB, a study was 
taken up for identification of nano-sized fumed silica 
particles and low cost cross linking agents to replace the 
high cost silane cross linkers and their formulation and 
application on the fabric surface by pad-dry-cure 
process in order to change the surface tension of the 
textile materials.  The results demonstrated that the 
surface treatment using fumed silica nanoparticle, low 
cost cross linker and silane additive is a promising 
alternative to perfluorochemicals for achieving 
hydrophobic fabrics. Further study on the durability to 
washing of the hydrophobic finishing is under process.

Printing, using natural dyes, is a challenging work and 
the same has been successfully developed for few 
colours namely grey, olive green, red, blue and yellow 
under an inhouse project. Results indicated that overall, 
all the colour printing pastes that were developed 
resulted in good performance properties. Further pilot 
scaling works are under progress for garment printing 
process using natural dyes on RFD and also garment 
dyed cotton material. 

MEDICAL TEXTILES

Under a project sponsored by the Ministry of Textiles, 
Govt. of India, SITRA attempted to develop indigenous 
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viral barrier personnel protective fabric for medical 
personnel to safeguard them from epidemic and pan 
epidemic diseases such as EBOLA, SARS, Avian Flu, etc. 
without any compromise in breathability. Results 
indicated that the  fabric developed by SITRA resists the 
penetration of the virus at 2 PSI without compromise in 
the breathability.  It also resisted the splash during the 
splash resistance test at 160mm Hg level. The 
developed sample also exhibited very good comfort 
index Qmax of fabric is 1382. 6 W/m2 and film is 1889 
W/m2, when tested using FTT instrument in 
comparison with the commercial samples.

Under another MoT sponsored project, an attempt was 
made to develop Anterior Cruciate Ligaments (ACL), a 
key fibrous connective tissue that maintains the stability 
of the knee joints which is the most commonly injured 
ligament of the knee, using braided textile material. 
Ultra High Molecular Weight Polyethylene (UHMWPE) 
was the material which makes it a great choice for many 
demanding bearing and wear applications. The 
recovery nature of materials under stress, abrasive 
resistance under wet condition and, UHMWPE under 
BFGF (Basic fibroblast growth factor) and ABC 
(Autologous Blood Clot) were proven to provide very 
high amount of fibroblast in growth. The initial 
biocompatibility tests confirmed that the material is 
compatible to biological systems as HA and CG did not 
elicit or provoke immune system, in the animal models 
tested. On the whole, from the results of in vitro and in 
vivo, it has been found that the LBL coating of UHMWPE 
enhanced cell adhesion and proliferation and facilitated 
graft healing after implantation.

In continuation to the previous work done by SITRA for 
the production of vascular grafts, a new narrow width 
shuttle loom has been installed at SITRA to manufacture 
the straight and bifurcated vascular grafts under  
process optimization project. This weaving system 
incorporated manufacturing of two woven fabrics with 
2-D fabrics (tape and similar kinds) and 3-D fabrics 
(circular graft systems).  Weaving trials were carried out 
with 150 D bright texturised polyester filament yarn 
with 72 filaments. Vascular grafts of different diameter 
were fabricated for various requirements for the 
implantation trials. Compared to earlier woven grafts 
made by SITRA, these grafts were found to be uniform 
and defect free. Industry partner for this project plans 
to take it up for clinical trials.

Amongst the newer, non-invasive methodologies for 
administration of medicines is the use of transdermal 

approaches, including gels and patches for the 
treatment of many of the more common ailments. 
Transdermal patches comprise a method of delivering 
medication through the skin in a non-invasive, 
controlled fashion thus attaining more steady levels of 
the drug in the body. The study was attempted to 
develop transdermal patches for non-invasive 
treatment procedure. Selected drugs were identified 
and converted into nanoparticles. Suitable polymers, 
penetration enhancers and adhesives were selected. 
Evaluation of the compatibility of additives with 
selected cardiovascular drugs such as Atorvastatin, 
captopril, indapamide and nicardipine were 
successfully carried out. Animal trials of the 
transdermal patches is currently under progress. 

Under a DST MoST sponsored project, an instrument to 
assess the puncture resistance of surgical material   
using sharp edged puncture probe/syringe needles has 
been designed and fabricated. Work relating to 
standardizing the test procedure to be adopted for 
quality evaluation of puncture resistance of surgical 
materials and geo textiles materials is currently on.

Curcumin and Indian honey have been historically 
treasured for their medicinal properties. In medicine, 
honey has been used as a wound healing agent for 
centuries in its natural form, with lot of practical 
challenges like sticky surface, getting eliminated along 
with exudates, etc. A controlled release of honey and 
curcumin would do a good job of healing the wound. A 
DST Nanomission sponsored project has therefore 
attempted to develop a nanofibrous membrane for 
wound healing by the controlled release of Indian 
honey and curcumin.  An attempt is made to maintain a 
higher proportion of honey : Curcumin and reduce the 
polymer matrix, for making of an excellent wound 
healing membrane. The nanofibrous membrane was 
characterized and animal studies of the developed 
nanofibrous membrane were completed. 

Surgical facemasks are worn by healthcare 
professionals for preventing the risk of cross infection 
and hospital acquired infection (HAI). It needs to 
provide sufficient protection to the wearer against the 
splashing of blood and other body fluids from the 
patient and also help to hold the wearer's secretions or 
excretions, which may be responsible for spreading of 
infections, through the mouth and nose.  Five types of 
surgical face masks namely, 2-layer facemasks, 3-layer 
facemasks type 1, 3-layer facemasks type 2, 4-layer 
facemasks type 1 and 4-layer facemasks type 2 were 
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studied. The study revealed that the presence of 
meltblown layer reduces the pore size and also 
improves both liquid barrier and filtration properties of  
the face masks.

Various international standards determine the 
performance requirements and test methods for PPE 
against infectious agents. One such instrument is dry 
microbial penetration resistance tester, which mimics 
the condition of migration of bacteria through a barrier 
material in the dry state carried by organic or inorganic 
particles. A study was carried out to indigenously 
develop an instrument for testing the microbial 
penetration resistance efficiency of PPE (Personal 
Protective Equipment (PPE) such as surgical gown, 
drapes, clean air suits, etc. when challenged with 
contaminated microbes in dry form as per ISO 22612: 
2005. Validation of the instrument is currently under 
progress.

There is a remarkable shift of focus in recent times from 
synthetic drugs (which are expensive, show enhanced 
drug mediated side effects and are resistant towards 
organisms such as MRSA, VRSA, M. tuberculosis, enteric 
bacteria  and VRE)  to natural medicines/therapy.  An 
attempt was made to study the characteristics of 
A.sessilis, an aquatic plant herb and prepare a 
membrane of A.sessilis with alginate for biomedical 
applications. The results of the antibacterial activity 
observed that the ethanolic extract of the herb was 
found to inhibit the growth of polyculture containing 
both Gram positive and Gram negative microorganisms 
which behaves similar to that of synthetic drugs. The 
results of phytochemical analysis showed the presence 
of tannins, alkaloids, flavonoid, terpenoid, steroid, 
proteins and amino acids as major bioactive 
components present in the extract which was 
substantiated with the FTIR results. The results of 
antioxidant activity confirmed the effectiveness of 
bioactive components. Based on the results of 
antimicrobial, antioxidant and phytochemicals, the 
membrane was prepared. The As-SA membrane 
showed clear zones of inhibition (ZOI) and higher 
percentage of reduction against all wound specific 
organisms.  Irrespective of the difference in the 
concentration of the membrane, swelling nature of SA 
and As-SA membranes were found to be high. Further,  
the membrane was found to be non-cytotoxic and 
haemocompatible.

Although filtration of blood has been available for many 
decades, the recent development of filters capable of 

achieving a 3–4 log reduction in white cell content has 
stimulated interest in the use of these filters to prevent 
adverse effects such as HLA sensitization and CMV 
transfusion.  An attempt was made by SITRA to develop 
a non-woven filter for removing leukocytes from blood 
and its components before blood transfusion by 
electro-spinning technique.  Three membranes were 
developed,  and filtration tests carried out. The RBC, 
WBC and platelet count were analyzed before and after 
each filtration using Haematology analyzer. The 
adhesion of WBC, RBC and platelets were quantified by 
adhesion ratio. Studies to test the multiple layers blood 
filtration of SITRA optimized membrane is currently in 
progress.

An industry partnership study was taken up with an aim 
to completely replace the use of environmentally 
harmful materials in the construction of sanitary 
devices with natural, eco-sustainable, bio-degradable 
materials with high absorbency and anti-microbial 
properties. Design and development of an adult-
incontinence device using biopolymers was carried out 
and the device was evaluated for its physical (swelling) 
and antimicrobial properties.  The use and applicability 
of bio-degradable non-wovens in the design of adult, 
urinary incontinence device(s) was validated. The 
results showed that the developed biopolymer SAP can 
absorb about 26 g/g in saline and water and exhibited 
more than 90% bacterial reduction against E. coli and P. 
aeruignosa  and around 40% for S. aureus. Comparative 
assessment of the adult incontinence device for Physico 
Chemical characterization and a comparison of its 
performance with leading brands  is under progress.

With no comprehensive Comfort Index available for 
surgical gowns that can help users to understand the 
comfort properties of fabrics, SITRA took up the present 
research work to develop a Comfort Index, by 
combining the test results from sophisticated 
instruments available at SITRA for the measurement of 
comfort properties. Twelve commercially available 
nonwoven samples were taken up. The Fabric Touch 
Tester (FTT) provides an objective assessment of fabric 
hand/touch value and grading with 13 physical indices 
such as fabric thickness, fabric compression, fabric 
bending, fabric surface roughness, fabric surface 
friction and fabric thermal properties. This was used to 
calculate the Primary Sensory Indices (PSI) namely 
smoothness, softness and warmness. With this PSI data, 
the  Total Hand/touch value was derived. Other comfort 
related properties of the surgical gown samples like air 
permeability, fabric porosity, thermal conductivity, 
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water vapour resistance need to be tested. These 
results will be used to formulate a Comfort Index for the 
surgical gown samples.

The primary purpose of sterilising an item in hospitals is 
to destroy all living microorganisms and reducing the 
hospital acquired infections. However,  sterilization may 
alter the properties of the sterilised materials. There is 
no concrete study on the effect of sterilsation on the 
properties and performance of the operation theater 
apparels.  Hence, SITRA initiated a study wherein 
different kinds of nonwoven used in operation theatre 
apparels, produced by various manufacturers, were 
studied. Hydrostatic head test (according to AATCC test 
method 127) and impact penetration tests (resistance 
of fabrics to rain penetration) were conducted. There 
was a significant increase in water resistance of most of 
the samples after the sterilization process. Further work 
relating to the  testing of other barrier performance is in 
progress.

A study was carried out to develop an objective method 
to characterize the liquid transport properties of 
disposable diaper using the Moisture Management 
Tester (MMT). It simulates the real situations when a 
person wears a diaper and discharges urine at a certain 
rate. The original indices introduced in the MMT are not 
sufficient to characterize the liquid moisture transfer 
properties. Therefore, another set of indices needs to 
be extracted to identify the liquid moisture transfer 
properties of diaper more effectively, especially in a 
dynamic wetting condition.  Five indices, surface 
wetting time (SWT), maximum moisture content 
(MMC), moisture remained (MR), moisture 
accumulating rate (MAR) and moisture accumulating 
capacity (MAC) were extracted from the liquid content 
change graph over time. These indices were used to 
describe the dynamic liquid transport performance of 
particular diaper. Commercial baby diapers available in 
the market will be tested in the next phase.

A study was taken up to indigenously develop an 
instrument for testing the microbial penetration 
resistance efficiency of PPE such as surgical gown, 
drapes, clean air suits, etc., when challenged with 
contaminated microbes in wet form, as per ISO 22610: 
2018. The design of the instrument has been completed 
and the fabrication is under progress.

Towards assessing the effectiveness of materials used in 
protective clothing for protecting the wearer against 
biological aerosol developed using S. aureus  (ATCC 

6538), SITRA took up the study to indigenously develop 
an instrument for evaluating the bacterial filtration 
efficiency of medical face mask as per ASTM F 2101 – 14. 
A prototype model has been developed. Validation has 
been completed with comparison of the results of 
samples from an international laboratory. An 
Instrument as per 2014 version is under fabrication.

CONSULTANCY SERVICES

It is heartening to note that as many as  145 mills have 
made effective use of SITRA’s consultancy services.  
Consultancy assignments on wide areas of 
specialization were addressed  by SITRA during the year 
based on the requests from the mills. As many of 62  
member mills and close to 83 non-member units 
utilised this service.

TESTING AND CALIBRATION SERVICES  

Testing has been the most sought service of SITRA.  
SITRA’s physical, chemical and biological laboratories 
have been accredited by NABL for ISO / IEC - 17025 for 
testing of various fibre, yarn and fabric properties. Since 
2016, SITRA’s physical and chemical testing laboratories 
have started functioning in two shifts with an aim to 
provide test results to the mills on a fast track. The 
introduction of the dual shift system has helped in 
hastening the testing process by reducing the 
turnaround time to process a request. The year 
witnessed 85528 fibre, yarn and fabric samples being 
tested for their physical, chemical and biological 
properties.

During the year, 1966 calibration certificates were 
issued to 125 mills, in addition to 3 performance 
certificates for testing of quality control instruments. 
Testing the quality of spinning and weaving accessories 
/ spares in order to select the right quality is another 
service being offered by SITRA. A total of 3,353 samples 
covering various accessories like carton boxes, paper 
cones, rings and travellers, tubes, kraft papers, paper 
cores, worm & worm gear wheels, ring spinning 
spindles, cots, partition pads, etc., were tested based on 
requests from 1099 units. 

TRAINING 

Thirteen different training programmes were offered by 
SITRA during the year.  This includeds 12 functional 
programmes, 1 international training and multi-
specialisation programmes in medical textiles, wherein 
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a total of 810 persons were trained. Under operatives 
training, 540 operatives were trained during the year on 
right methods of working in textile mills.

SERVICES TO DECENTRALISED SECTOR

As a part of SITRA’s services to the decentralised sector, 
7 powerloom service centres (PSC) and 2 Technical 
Service Centres in Tamil Nadu, managed by SITRA, 
address  a wide range of services. A total of 39,767 
samples comprising of yarn and fabrics were tested and 
810 persons were trained on various aspects like loom 
maintenance, operation of shuttleless looms, 
calculation of fabric production, etc. through 118 
training programmes. The PSCs had also handled 115 
consultancy assignments, created 1068 designs and 
made 3,637 liaison visits.

MOUs/MoAs SIGNED

During the year, Memorandums of Understanding / 
Agreement were signed with the following 
Organisations/ Institutions/Agencies:

a) Curitex Medical Pvt. Ltd., Vadodhara, a private 
medical devices start-up for the commercialization 
and licensing of SITRA developed products 
including contract-manufacturing services.

b) Ducit Materials LLP, Mumbai for Technology 
transfer of SITRA developed Medical Textiles 
products

c) Hindusthan College of Arts and Science, 
Coimbatore for conducting Training programmes 
and workshops in Genomics and Molecular biology

d) Karunya Institute of Technology and Sciences, 
Cioimbatore for mutual sharing of R&D 
opportunities of both institutions.

5) M/s. Sri Kannapiran Mills Ltd, Coimbatore to serve 
as an industry partner and commercializing the 
technology on green reduction process in dyeing

6) MAG Solvics Pvt. Ltd. for joint working on 
commercial development of a new technology 
trash analyser.

PATENTS FILED

Ketankumar Vadodaria, Mark David Samraj S, 
Functional Wound Dressing, Application No: 
201841026776, 2018

Ketankumar Vadodaria, T.Sureshram, E.Santhini 
and Abhilash Kulkarni, SITRA Fluid Handling 
Capacity Tester (SFHCT), Application No: 

Ketankumar Vadodaria, Veerasubramanian 
Doraisamy, Splash Resistance Tester, Application 
No: 201941002817, 2019

Ketankumar Vadodaria, T. Sureshram, E. Santhini 
and Abhilash Kulkarni, Low to Highly Exudating 
Wound Models and Methods, Application No: 
201941011854, 2019

During the year, SITRA brought out 22 publications 
which included 4 research / inter-mill study reports, 12 
online reports, 3 Focus and 3 eTechletters (SITRA news 
publication) Details of the publications are presented in 
Annexure III. 

 

1.

3.

201941002887, 2019

4.

5.

2. K.H.Prabhu, Sonic wave extraction of tannin 
material in powder form from Anacardium 
Occidentale L.Nut Skin Test, Application No. 
201841007312, 2018

PUBLICATIONS

SITRA scientists published 7 research papers in 
technical journals and presented 11 papers in 
conferences and seminars (Annexure VI).
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ORGANISATION

Table 1   Region-wise membership

       Region Spinning Composite  Fibre manufacturers, Machinery    Total
mills mills       manufacturers and others

SITRA zone 113  19 4 136

Other States  7 7 2 16

Overseas  1 1  - 2

Total members 121 27 6 154

Total units 157 47 6 210

MEMBERSHIP

In spite of the 
industry, 5 mills, comprising of 4 full members and 1 
associate member enrolled newly as members during 
the year. While 13 mills opted to resign from the 
membership mainly because of poor operating profits, 
SITRA had to take the painful decision of terminating 
the membership of 5 mills due to non-payment of 
arrears. The total membership of SITRA during the year 
was 157, comprising of 210 units (Table 1).  

SITRA is pleased to extend a warm welcome to the 
following 4 mills which enrolled as full members during 
the year:

1.Jayalakshmi Textiles, Aruppukkottai
2. Saravana Polythreads (P) Ltd., Erode
3. Sri Kumaraguru Mills Ltd., Pollachi
4. Amaravathi Spinning Mills, Udumalpet

SITRA also extends its welcome to the following   mill 
which enrolled as an Associate member: 

   1. RSB Cottex, Ahmedabad

SITRA's services are  also utilised by 32 small mills under 
the Technical Support Scheme. In all, 242 units have 
access to SITRA's services, apart from many units in the 
decentralised sector which utilised the services offered 
by 7 Powerloom Service Centres, one Textile Service 
Centre and 4 CAD Centres. 

FINANCE

The financial position of SITRA continued to be 
satisfactory during the year that ended with a surplus of 
income. The total recurring expenditure of SITRA during 

general economic slackness in the textile 

 

the year after depreciation  and appropriation from 
reserves was Rs 10.50 crores. The total income, 
including the grants from the Ministry of Textiles, Govt. 
of India was Rs 11.00  crores.

SPONSORED PROJECTS

During the year under review, SITRA was involved in 12 
sponsored research projects, 9 of which were 
sponsored by the Ministry of Textiles (MoT), 
Government of India and 3 projects sponsored by the 
Department of Science and Technology, Govt. of India.

Work relating to the following MoT sponsored project, 
initiated last year, has been completed and report sent 
to the Ministry :

Work relating to the following DST/SERB sponsored 
project has also been completed: 

1. Development of nanofibrous membrane for wound 
healing by controlled release of Indian honey and 
curcumin

The following 2 projects, sponsored by MoT and 
sanctioned last year, are progressing well. 

1. Development of total comfort index paradigm for 
textile structures

2. Development of eco - clothing by greener 
reduction process of natural indigo dye

1. Polyester vascular graft  implant process  
optimisation and Production Scale up

8



The following 2 projects sponsored by DST/SERB and 
initiated in the year 2017-18, are also making good 
progress.

1. Design and fabrication of an instrument to assess 
the puncture resistance of surgical material by 
using sharp edge puncture probe/syringe needles

2. Durable non-fluorinated functional textiles using 
fumes silica sols

During the year, SITRA also received funding from other 
sponsoring agencies, and work relating to these 
projects have been initiated and progressing well.

1. Kovai kora cotton sarees, sponsored by 
Department of Handlooms and Textiles, Govt. of 
Tamil Nadu

2. Development of novel, biodegradable adult 
Incontinence Device,  sponsored by the 
Biotechnology Industry Research Assistance 
Council (BIRAC).

3. Identifying the potability of drinking water from 
poor sanitation- Foldscope, sponsored by the 
Biotech Consortium of India. 

4. Medical textile products identified by INMAS for 
wound healing and radio protective equipment 
based on textiles, sponsored by the Defence 
Research and Development Organisation (DRDO).

Apart from the above, SITRA was also working in close 
association with the industry and based on their requests, 
the following project was initiated last year.

MACHINERY AND EQUIPMENT

SITRA has made significant capital investments during the  
last decade to equip its laboratories/pilot mills with state-
of-the-art machinery/instruments.  During 2018-19, more 
than Rs 70 lakhs were invested to procure important 
machinery/ equipment to modernise its testing 
laboratories, pilot mill and the incubation centre of CoE- 
Meditech. The major machinery/equipment purchased 
during the year include 

STAFF

The staff strength of SITRA was maintained  practically at 
the same level as last year and stood at 99 as against 100 
last year. The numbers at the PSCs  marginally came down 
to 30 during the year, as against 34 last year.

1. Leukodepletion filter, in association with Sree Chitra 
Tirunal Institute of Medical Sciences and Technology, 
Tiruvananthapuram. 

Premier high volume cotton 
testing instrument, fabric touch tester, Electronic 
analytical balance, puncture resistance tester, padding 
mangle with accessories, audio & video webinar for 
content, cooling centrifuge, Lmph-12 ph meter, ultarsonic 
humidifier, fibre opening machine and Cosec GE visitor 
management software.

Annual Report 2018-19
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RESEARCH AND DEVELOPMENT

 

CONVERSION OF FIBRE TO YARN

QUALITY UPDATE ON 100% SPUN POLYESTER GREY 
YARN FOR SEWING THREADS

Sewing threads must satisfy a wide range of needs like 
sewability, extensibility, strength, good appearance and 
right performance for the entire life of the product. The 
market acceptability of a thread is mainly decided by its 
quality characteristics. Sewing thread manufacturers 
need to produce yarns based on the needs and 
requirements of the customer. This study was taken up 
to investigate the gap between the quality parameters 
demanded by finished sewing thread manufactures and 
that being supplied by the grey yarn manufacturers, 
towards identification of issues that need to be 
addressed and to benchmark the quality requirements 
of grey yarn sewing threads. Fifteen major grey yarn 
sewing thread manufacturers participated in the study 
with an overall sample size of 77 with major counts of 2 
ply and 3 ply spun polyester grey yarns. The yarn 
samples were tested for all yarn parameters like 
unevenness, hairiness, classimat (10 Km length), 
friction, TPI, count, single yarn strength & elongation, 
etc.

As per sewing thread parlance, the yarns were grouped 
into 3 categories as coarse (Group 1), medium (Group 2) 
and fine (Group 3).

2 ply yarn
Group 1: 20s Ne
Group 2: 42s, 43s, 44s, 45s, 48s, 49s, 50s Ne
Group 3: 55s, 56s, 57s, 60s, 62s, 63s, 64s Ne

3 ply yarn
Group 1: 40s & 42s Ne
Group 2: 54s, 55s, 56s, 57s, 58s, 60s, 62s, 63s, 64s Ne
Group 3: 68s, 72s Ne

Uster Classimat 5 tester was used to find out the 
number of faults per 10 km in the sewing threads. The 
faults were identified and summarized into short thick, 
long thick and long thin categories. A sewing thread has 
to be more uniform, with fewer faults. Total removal of 
objectionable faults is essential for producing a yarn 
with superior performance.

A single quality indicator “Yarn Quality Index (YQI)” was 
arrived at for defining the requirement of grey sewing 
threads and the results of various samples are given in 
Table 2.  

Tenacity           x Elongation (%)

Uneveness (%)

gf
tex(   )

YQI =

Table 2 YQI of grey spun polyester sewing threads

YQI

 

2 ply

 Group-1

 

2 ply

 Group-2

 

2 ply
Group-3

3 ply
Group-1

3 ply
Group-2

3 ply
Group-3

Average 

 

YQI
78.72 53.24 45.01 83.74 63.78 59.29

YQI 
(range)

74.1-84.3 41.4 - 63.2 37.66-54.0 74.5-99.9 44.2-75.4 50.4-64.2

Summary of the findings of the study

1. Sewing threads belong to a special class of yarn 
where quality requirements are stringent and 
critical to its performance.

2. It was observed that the unevenness of the grey 
sewing yarns threads was lower, but presence of 
neps at highest sensitivities is also seen in some 
cases.

3. Count CV% was seen to be higher in some cases of 3 
ply yarns from a couple of manufacturers.

4. Single yarn strength values are critical from the end 
use and the observed results mostly meet the 
requirements of major brand sewing thread 
manufacturers.

5. Yarn hairiness values (S3) were distinctly higher for 
plied PSF sewing threads.

6. Higher frictional values were exhibited by the grey 
100% PSF spun sewing threads, indicating that it 
had to be drastically brought down by finishing 
treatments in the downstream processes.

7. Presence of long thick faults that could seriously 
affect the performance of the threads was found in 
most of the count groups.

8. Yarn Quality Index (YQI) can be used as a single 
quality indicator using parameters like tenacity, 
elongation & unevenness that could clearly 
benchmark the quality of the thread.

EFFECT OF APRON SURFACE MODIFICATION ON YARN 
QUALITY IN RING FRAME

In double apron drafting arrangements, a set of aprons 
(bottom apron and top apron) are used to control the 
fibre movement in the main drafting zone. In the main 
drafting zone at the front roller nip, the number of fibres 
is relatively less and at the same time the amount of 
draft is high, and hence control over the movement of 
floating fibres is highly essential. Due to the negative 
transmission of motion from the bottom apron to the 
top apron, there is every possibility of apron slippage, 
i.e. top apron to move at slower speed than the bottom 
apron which results in uncontrolled movement of fibres 
in between aprons. It is expected that the combination 
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of smooth surface and knurl surface aprons will give 
lower co-efficient of friction and better guiding of fibres 
in the drafting zone. The uneven surface of the bottom 
apron may cause random acceleration of fibres across 
the width of the drafting strand and may help in 
reducing the random variation present in the input 
strand.

Hence, a study was taken up to 

- study the effect of  developed grooved bottom 
apron Vs  regular bottom  apron on yarn quality

- compare the yarn properties such as imperfections, 
hairiness, tenacity and classimat faults with 
grooved aprons and regular aprons. 

The performance of the  regular bottom aprons and 
surface modified grooved bottom aprons were 
compared with normal top aprons for their yarn 
properties in two combed counts.  Ring spun yarns of 
Ne 40 & Ne 60 were spun in ring spinning. The average 
spindle speeds maintained for Ne 40 and Ne 60 were 
17000 rpm and 17500 rpm respectively. For both the 
counts, the roving hank maintained was Ne 1.40.  The 
ring frame twist multiplier (TM) maintained for Ne 40 
and Ne 60 were 4.16 & 4.27 respectively. The 
process/machine parameters adopted for this study are 
given in Table 3.  The yarn samples of both the counts 
were tested for their yarn properties like unevenness (U 
%), imperfections, hairiness  in Uster tester and Zweigle 
hairiness tester. The yarn tenacity/ elongation and CSP 
were tested in Uster tensorapid and Lea strength tester 
respectively. Infrequent yarn faults were evaluated in 
Uster classimat 5 instrument. 

Table 3 Process parameters in ring frame

Process/Machine Parameters  40s Combed 60s Combed

Rove hank (Ne)
 

1.4 1.4

Total draft

 

30.44 45.31

Break draft

 

1.14 1.14

Bottom apron size (mm)

 

80.5*1.09 80.5*1.09

Spacer(mm)

 

3.0 3.0

TPI 26.35 33.08

Spl. Speed(rpm) 17000 17500

The yarn samples produced from the two aprons were 
tested for their quality characteristics ( .    Table 4)

Table 4 Yarn quality results of grooved and regular 
bottom aprons

It is observed that in Ne 40, the yarns produced with 
grooved apron showed lower normal and extra-
sensitive imperfections by 25% and 13% respectively 
than the yarns produced using  regular aprons.  
However, there was no significant difference in Ne 60 
count between the two apron groups. Similarly, a 
significant improvement  observed with respect to 

in yarns produced with grooved 
apron surface in Ne 40 count, whereas it  
insignificant in the other count (Ne 60 yarns). In 
hairiness (S3) values also, there  an improvement to 
the extent of 27% in the surface modified grooved 
apron group yarns in Ne 40 count than that of regular 
apron group, whereas it  insignificant in the other 
count. This may be attributed to a better fibre control 
guidance with the surface modified apron in the Ne 40 
count.  

There was a marginal increase in single yarn tenacity in 
the yarns produced using grooved bottom apron by 1% 

was
Hairiness Index (H) 

was

was

was

Parameters

 

40s C 
 

60s C 

Regular 
apron

Grooved

 apron
(+/-)

%
Regular 
apron

Grooved
apron

(+/-)

%

    

   

   

   

Count (Ne)

 

39.86

 

39.73

 

-0.3 60.11 60.28 0.3

Count CV% 1.13 0.98 -13.3 1.21 1.2 -0.8

Tenacity(Rkm) 16.93 17.11 1.1 15.11 15.47 2.4

CV% 8.79 8.14 -7.4 11.02 11.14 1.1

Classimat-CMT-3

Objectionable 43.4 23.5 -45.9 34.4 31.2 34.4

Raw material 157.7 141.9 -10.0 329.5 305.5 329.5

Long thick 46.8 17.4 -62.8 35.2 20 35.2

Long thin 6.2 6.2 0.0 32.8 16.8 32.8

Total 254.1 189 -25.6 431.9 373.5 431.9

   U% 10.75 10.68 - 0.7 12.3 12.23 -0.6

CVm

 

13.58 13.45

 

15.56 15.47

 

 
 

3

 

 

4

 

 

 

40 43

Thick +50%

 

51 35 147 148

Neps +200%

 

50

 

39

 

141 140

Normal IPI

 

104

 

78

 

-25.0 328 331 0.9

 

Thin -40% 143 133

  

561 536

Thick +35%

  

479

 

414 955 933

Neps +140% 308 257 807 784

Extra sen. IPI

930 804 -13.5 2323 2253 -3.0

H 4.57 4.33 -5.3 3.97 3.99 0.5

Zweigle S-3 892.1 648.1 -27.3 713 831.7 14.5

sh 1.04 0.97 -6.7 0.91 0.93 2.2

 
Thin -50%

Total

Total
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to 2% than yarns produced using regular aprons.  The 
total  classimat faults in yarns of grooved surface apron 
group was better by 26% & 14% in both the yarn counts 
than that of regular apron surface group.  The 
improvement was observed mainly in long thick and 
long thin faults yarns in the grooved apron surface 
group which has accounted for a reduction of 62% & 
43% in both Ne 40 and Ne 60 counts respectively. In long 
thin places, a substantial reduction was observed in Ne 
60 count (by 48%) whereas in Ne 40 count, no difference 
was noticed. 

Conclusions

§ In Ne 40 count, yarns produced using grooved 
bottom apron have shown improvement in yarn 
imperfections by 25% than those of the regular 
apron yarns group. However, in Ne 60 count, there 
is no significant difference between the two 
groups.

§ A reduction of  Zweigle (S3) hairiness  was 
observed in yarns produced with grooved bottom 
apron by 27% than the yarns produced using 
regular aprons. Significant improvement in 
Hairiness Index (H) was in Ne 40 count, 
whereas it was not reflected in Ne 60 count.

§ A marginal increase in single yarn tenacity was 
observed in yarns produced with grooved bottom 
apron by 1% to 2% than those of the yarns 
produced with regular aprons.

§ Total classimat faults per 100 km of yans produced 
using grooved bottom apron in Ne 40 and Ne 60 
counts were found to be lower by 26% and 14% 
respectively than that of yarns produced using 
regular aprons. 

Further trials have to be conducted using  the modified 
aprons in other counts and blends in order to assess the 
yarn quality improvement using the grooved aprons in 
the ring frame. In this regard, discussions are on with a 
leading cots and apron manufacturer to prepare a 
mandrel that can induce a grooved effect on the apron 
surface. 

A NOVEL APPROACH OF NEW COMBER LAP 
PREPARATION FOR COMBED YARN QUALITY

In spinning process, it is a well known fact that carding is 
the heart of spinning. Many researches have shown that 
the combing process also plays a predominant role in 
determining the quality of the yarns. In fact, the 
combing process overcomes some of the deficiencies of 

observed 

carding too. Therefore, it becomes essential to find out 
whether there is any possibility of improving combing 
performance. In general, the combing process extracts 
the short fibres, neps and remaining impurities, 
parallelises the fibres and forms an even sliver. 

There are numerous process parameters which affect 
the comber performance like pre-comber draft, 
direction of feeding hooks, lap weight, feed length per 
combing cycle, half lap to nipper setting, top comb 
penetration and noil extraction. Amongst the various 
process and machine parameters, an important 
technological parameter is the orientation of fibres in 
the sliver. If the fibres are in hooked form, the actual 
fibre extent cannot be utilized in the spinning of yarn, 
thus affecting the final yarn quality. In other words, the 
presence of hooks not only the combing 
process but also the final yarn quality, and the premium 
that the yarns can fetch. 

Fibre hooks such as trailing hooks, leading hooks and 
hooks at both the ends are generated in the carding 
process and the majority of the leading hooks are 
straightened in the combing process. The method of lap 
preparation and the direction of feeding the hooks in 
the comber is determined by the number of process 
stages between carding and comber. 

influences 

Process flow chart of the 'Normal' and 'Reverse' 
processes for comber lap preparation

The flow chart of the two processes is shown in the 
following chart.

Blowroom

Carding hank - 0.15

Trail 1 (Normal)

Sliver lap - (20 doublings)
(52g/m)

Card sliver reversal

Draw frames - 1(6 )
(0.15) (Hank)

doublings

Ribbon lap - (6 doublings)
(52g/m)

Comber

Comber

Finisher draw frame - 1

Finisher draw frame - 1

Fly frames

Fly frames
Ne 40s

Ne 40s

Ring frame  
and compact)

(Both 
conventional 

Ring frame (Both 
and compact)conventional 

Ribbon lap - (6 )
(52g/m)

doublings

Sliver lap - (20 )
(52g/m)

doublings

Trail 2 (Reversal)



13

Annual Report 2018 - 19

Two methods of comber lap preparations were 
attempted in the study. The first method was the 
preparation of comber lap by the existing practice 
followed in the mills. (i.e) carding, sliver lap, ribbon lap 
& comber. In the second method, introducing an 
additional drawframe passage after the carding process 
followed by sliver lap/ribbon lap preparation for 
comber. The purpose of this work  to introduce an 
artificial reversal of the hooks after carding, followed by 
a drawing passage prior to sliver lap and ribbon lap..  In 
comber, three different  noil indices of 7, 9 & 11 in both 
'Normal' and 'Reverse' processes  were maintained. The 
yarn samples produced out of this novel technique with 
three noil indices were compared for their quality 
attributes with the yarns produced using traditional  
practice of lap preparation to comber followed in the 
mills. 

S6 cotton was used in this study to produce Ne 40 
combed yarns using a novel technique of producing 
combed yarns, referred to 'Reversal' (R) as well as the 
existing practice followed in the mills, referred to as 
'Normal' (N). AFIS instrument was used for the 
determination of single fibre properties of mixing, card 
slivers, comber lap and comber slivers. To evaluate and 
compare the  two processes, viz, 'Normal (N)' and 
'Reversal'® processes at three noil levels,  two  
parameters such as upper quartile length (mm) and 
short fibre content (n) were used. The test results are 
given in Table 5.  

It  observed that there  a marginal increase in 
UQL (mm) and decrease in short fibre content in the 
comber slivers in the 'Reversal' process at every noil 
extraction level when compared to that of the 'Normal' 
process. The increase in UQL (mm) in the 'Reversal' 
process had resulted in increase in the “fibre extent' of 
the comber sliver and could lead to better yarn strength. 
Lower short fibre content also could result in lower level 
of hairiness (S3) values in the yarns produced out of 
'Reversal' process. 

was

was was

Table 5   AFIS test results of 'Normal' and 'Reversal' processes

 

 

 

 

 

 

 

          

Parameters
 

Mixing
 

Card 

sliver
 

Comber
 

lap bits
 

Comber sliver  

   
Noil index 7

     
Noil index 9

     
Noil index 11

N
 

R
 

N
 

R
 

N R

15.7% 
noils

 

15.0% 
noils

 

19.5% 
noils

 

18.1% 
noils

 

23.9% 
noils

22.6% 
noils

UQL (mm)

 

30.6

 

30.4

 

31.0

 

31.2

 

31.4

 

31.0

 

32.0

 

31.3 32.3

SFC (n) 23.6 24.4 14.9 13.1 10.9 12.5 9.4 10.5 8.5

The cotton material (S6) was opened and cleaned in the 
blow room line and processed in carding.  Comber laps 
were produced in the 'Normal' process as shown in Trial 
1 in flow chart. In the 'Reversal' process, the card slivers 
produced, after an artificial reversal, were processed in 
a draw frame machine with 6 doublings (auto levelled) 
to produce drawn slivers. In the comber lap 
preparation, twenty draw frame slivers were doubled 
and drafted in a sliver lap machine with a lap weight of 
52 g/metre.  Ribbon laps produced out of those sliver 
laps were processed in a comber.  In comber, three noil 
indices, viz, 7, 9 & 11  respectively, were studied for both 
“Normal' and 'Reversal' processes. The combed 
materials were given a post-combing draw frame 
process.  Draw frame slivers were converted into 
rovings and Ne 40 yarn were produced in two spinning 
systems, ring spinning and compact ring spinning. 

The yarn samples produced out of  the Normal (N) and 
Reversal (R) processes were evaluated for their yarn 
quality attributes like unevenness (U%), imperfections 
and hairiness in Uster Tester 5 and Zweigle hairiness 
meter.  The single yarn tenacity and lea strength were 
evaluated in UTJ and lea strength tester. Infrequent yarn 
faults were evaluated in Uster Classimat -5 instrument. 

The major findings of this study are as follows:

1. In ring spun yarns; 'Reversal' process did not show 
significant improvement in normal yarn 
imperfections when compared to the 'Normal' 
process ring spun yarns. However, improvement of 
about 17% and 21% were observed in extra-
sensitive imperfections in the two noil levels of 19% 
& 23% respectively.

2. Zweigle (S3) hairiness of the 'Reversal” process ring 
spun yarns were substantially lower by about 25% 
& 49% in the 19% and 23% noil levels than that of 
the 'Normal' yarns.

3. Single yarn tenacity and lea strength of the yarns 
spun through 'Reversal' process showed higher 
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tenacity values by 9%, 2.7% & 7% and 5%, 3.5% & 
2% in the 15%, 19% and 23% noil levels respectively 
than that of the 'Normal' process ring spun yarns.

4. Total Classimat yarn faults (NSL) /100 km in the 
yarns spun out of 'Reversal' process was lower by 
about 6%, 50% and 32% in 15%, 19% and 23% noil 
levels respectively than that of the yarns produced 
by 'Normal' process.  In long thin faults (T), the 
'Reversal' process  showed improvement by about 
93%, 3% and 66  in the 15%, 19% and 23% noil 
levels respectively than that of the 'Normal' process 
yarns.

5. In Compact ring spun yarns, yarns spun out of 
'Reversal' process  showed improvement in normal 
imperfections by 17%, 22% & 45% at the three noil 
levels than that of the 'Normal' process compact 
yarns. In extra-sensitive imperfections, the 
'Reversal' process has shown lower imperfections 
by 8% and 19% in the two noil levels of 19% & 23% 
respectively.

6. A major improvement in Zweigle (S3) hairiness 
values was observed in the 'Reversal' process 
compact spun yarns by about 48%, 65% and 21% at 
the three noil levels respectively than that of its 
counterpart.

7. Improvement in single yarn tenacity and elongation 
was observed by about 9%, 3%, 2.5% and 4%, 7% & 
8% respectively in the 3 noil levels in the 'Reversal' 
process compact spun yarns than that of the 
'Normal' process compact yarns.

8. Count strength product (CSP) of the yarns spun in 
'Reversal' process  higher by about 6.5%, 3.5% 
& 2.5% than that of the 'Normal' process compact 
spun yarns.

9. A noticeable reduction in classimat infrequent yarn 
faults of NSL classes and long thin classes were  
observed in the yarns spun through 'Reversal' 
process by about 49%, 56%, 38% and 25%, 4% and 
70% respectively at all the three noil levels than 
that of their counterparts of the 'Normal' process.

From the study findings, it is evident that there were 
major improvements in the yarn quality of both ring 
spun and compact yarns in the 'Reversal' process when 
compared to that of the 'Normal' process.  
Furthermore, there was also a reduction of noil% in 
comber in the 'Reversal' process from 0.7% to 1.4% at 
the three noil indices of  7, 9 & 11 compared to the 
'Normal' process which may benefit in direct savings of 
material and yarn realisation.

%

was

YARN CONTRACTION ON 100% COTTON YARNS
 
In continuation with the previous research work on yarn 
contraction in 100% cotton yarns, prediction equations 
were derived for yarn contraction in cotton yarns. This 
paper deals with derivation of prediction formulae to 
calculate yarn contraction based on various factors such 
as spindle speed, twist multiplier (TM) and yarn count.  
Extensive trials were conducted in SITRA's pilot mill with 
100% cotton on both carded and combed counts in 
compact as well as in conventional ring spinning 
systems.  Based on the results on yarn contraction, the 
prediction equations were worked out which are given 
below.

Yarn Contraction =

For  Combed compact
-54.185 x TM – (6.869 x 10  x TM x Spindle speed) – (6.561 

-3x  10  TM x Count) – 7.686

Combed conventional
-53.875 x TM – (6.583 x 10  x TM x Spindle speed) – (2.769 

-3x  10  TM x Count) – 9.753

Carded compact
-53.976 x TM – (6.591 x 10  x TM x Spindle speed) – (8.964 

-3x  10  TM x Count) – 7.095

Carded conventional
-54.377 x TM – (8.509 x 10  x TM x Spindle speed) –  (1.084 

-2x 10  TM x Count) – 9.96

PRODUCT DEVELOPMENT USING BANANA / COTTON 
FIBER BLENDS
 
SITRA undertook a study for manufacturing banana / 
cotton fibre blended yarns wherein banana fibre was 
extracted from the trunk and cut into short staple 
lengths of 34 mm suitable for processing in the short 
staple ring spinning system. The extracted banana fibres 
were blended with the cotton fibres in a blend 
proportion of 20:80 Banana / Cotton and spun into a  Ne 
20yarn (29.5 tex) in cotton spinning machinery.  Ne 20 
(29.5 tex) 100% cotton yarns was also produced and 
both the yarn samples were converted into single jersey 
knitted fabrics. Similarly, Ne 20 yarns of 30:70 

blend proportion blended fibres and 
100% cotton yarns of the same count were converted 
into plain woven fabrics.  

Performance evaluation of banana/cotton blended 
yarns and 100% cotton yarn characteristics like yarn 
unevenness, yarn tensile properties and fabric 

For  

For  

For  

banana/cotton 
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characteristics such as air permeability, moisture 
vapour transmission rate and moisture management 
capabilities of knitted/woven fabrics were compared.

Physical and chemical properties of banana fibre

The physical properties of the banana fibre collected 
from the literature is shown in Table 6 .  

Table 6    Physical properties of banana fibres

 

  

 

 

 
 

 

  

Physical  characteristics  

Banana fibre
(Mean value and 

Range)

Single fibre tenacity (gf/tex)
 

50 (17.0 – 78.8)

Single fibre extension at break (%)

  

 

(After being wet overnight)

 

50.3 (17.2 – 75.5)

Fibre bundle tenacity (gf/tex)

 

28.4 (22.0 – 33.4)

Fibre bundle tenacity (gf/tex)

   
(After being wet overnight)

 

23.4 (17.3 – 31.0)

True density (g/cm
3
)

 

1.31

Apparent density (g/cm
3
)

 

0.62

Fibre porosity (%) 53

Uncombed linear density (tex) of 
2 mm cut length

10.5 (3.0 – 12.0)

Flexural rigidity (dyn.cm
2
) 33 (20 – 50)

Moisture regain at 65% (RH%) 15.2

Materials and methodology

Cotton and banana fibres used in this study were tested 
for their fibre properties and the results are shown in 
Table 7.

Table 7 Quality attributes of cotton and banana fibres

Fibre properties  Cotton Banana fiber

2.5% span length (mm)
 

29.0 --

Uniformity ratio (%)

 
46.5 --

Cut  length (mm)

 

--- 38

Fibre  fineness (dtex)

 

1.45 (3.7 µg/inch) 22.22

28.40Bundle fibre strength  (g/tex) 22.8

3.2Single fibre strength (g/ )tex 45.45

Fibre elongation (%) 5.1 6.14

The banana fibres were pre-treated using  a softening 
treatment to make it pliable for blending with the 
cotton fibres by spraying softening oil / water. Cotton 
fibres were pre-opened in an opening machine and 
mixed with banana fibres in the ratio of 20:80 
(Banana/cotton). The blended fibres were then opened 
and cleaned in blow room and laps were prepared with 

a linear density of 350 GSM. The lap material was 
processed through  C1/2 card, LR DO/2S draw frame, LF 
1665 fly frame and LR G5/1ring frame and Ne 20 (29.5 
tex) carded banana/cotton blended spun yarns were 
produced.   

The yarn samples were tested for their quality attributes 
like unevenness, imperfections, yarn tenacity and 
elongation in Uster Tester 4 and Uster Tensorapid 4 yarn 
testing instruments. The yarn diameter was measured 
using an image analyser. The yarn samples were 
converted into a single jersey knitted fabric in a 18 gauge 
machine. Similarly, plain woven fabrics were made 
using banana/cotton (30:70) blended and 100% cotton 
yarns. The fabrics were evaluated for their quality 
attributes like air permeability, moisture vapour 
transmission rate (MVTR) and moisture management 
capability (OMMC).  Comparisons of fabrics were made 
with 100% cotton knitted and woven fabrics to evaluate 
the performance of the banana/cotton blended fabrics. 

The results indicate that the yarn quality attributes of  
banana/cotton blended yarns were inferior to 100% 
cotton yarns in terms of their imperfections, tenacity 
etc.  However, the banana/cotton blends have shown 
higher air permeability, better moisture management 
capability and moisture vapour transmission than 100% 
cotton in both the knitted and woven fabrics.  Hence, 
the banana/cotton blended yarns may be suitable for 
making fancy garments and   bed linen material as they 
provide better comfort to the user.

CHEMICAL PROCESSING 

SALT-FREE DYEING OF COTTON MATERIALS USING A 
NEWLY SYNTHESIZED CATIONISING AGENT

From the outcome of a previous work, synthesizing a 
new cationising chemical for the salt free cotton dyeing 
process was carried out. Different cationising chemicals 
were synthesized and were evaluated for their 
dyeability and cost for the preparation. Out of these 
three cationising chemicals, one was proven to show 
better dyeability and was  also cheaper than other two 
chemicals as well as the commercially available ones. 

The knitted fabric was pretreated in the normal 
sequence (i.e) scouring followed by bleaching using 
Sodium Hydroxide, Hydrogen Peroxide, wetting agent, 
etc. After pretreatment, it was noted that the 
absorbency of the fabric was 2 to 3 seconds (drop test) 
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Load the cotton fabric (maintain MLR = 1:10)

Imacol CG (1 gpL)

Nonionic wetting agent (1 gpL)

T-CAT solution (15 gpL or higher as per the required shade)

Run at RT for 20 minutes

Caustic 1.5 gpL or higher as per the required shade

0Run at 70 C for 1 hr then drain

Neutralize to attain pH 6-7, Hot wash and then cold wash

and pH was around 6.0 to 6.5.  After the pretreatment, 
one part of fabric was taken for dyeing using salt and 
another part was cationised and dyed without salt. The 
cationisation of cotton fabric was performed using 
different concentrations of T-CAT solution for different 
% shades (0.25%, 2%, 4% and 8% shades) to match with 
the conventional dyed fabric. pH of the cationised fabric 
was 6.57 @ 27.9 °C. The Whiteness index of RFD fabric 
was 71.48 and cationised fabric was 63.05.

Process flow chart for the cationisation of cotton fabric

The zeta potential of RFD fabric and cationised fabric 
with concentration of T-CAT solution was measured 
using SurPass 3 Electrokinetic analyzer. The electrolyte 
concentration was 1mM KCl and set pH was 6.  The zeta 
potential of the RFD fabric was -16.29 mV and 
cationised fabric was -5.33 mV. The decrease in the zeta 
potential confirms the cationisation of the fabric. The 
isoelectric point was also evaluated for the cationised 
fabric. 

The dyeing of cotton fabric using HE dyes was carried for 
the cationised and uncationised fabric without salt and 
with salt respectively. Different self shades were taken 
using High Exhaust (HE) dyes and Red Green Blue (RGB) 
dyes. 

The dyed samples were evaluated for their color 
strength by determining the K/S values, using a Gretag 
Macbeth7000 eye (USA) Computer Color Matching 
System. The comparison for conventionally dyed fabric 

and salt free dyed fabric were made using DE, L*, a*, 

b*, c* and h*.

DD

DDD

Dyed fabrics were tested for color fastness to washing 
according to the ISO Method, ISO 105-C10:2006 C (3). 
Dyed fabrics were tested for color fastness to light 
according to ISO 105 B02:2014 for 20 hours exposure. 
The samples were compared with the standard scale of 
blue wool 3 and were graded. Colour fastness of rubbing 
was evaluated as per the standard test method ISO 105 X 
12:2016 and the results were graded on a scale of 1 to 5. 

The dye effluent characteristics pH, Colour, TSS, TDS, 
Turbidity, Electrical conductivity, Chlorides, sulphates, 
sodium, COD and BOD of conventional dye drain and 
salt-less dye drain were analyzed and the results were 
compared. 

The evaluation of colour fastness to washing, rubbing 
and light were performed as per standard test method. 
The results are given in Tables  8 & 9 .

The colour yields of salt free dyed fabrics were equal or 
higher than the conventionally dyed fabrics. The colour 
fastness like washing, rubbing and light are at par with 
conventionally dyed fabric and some characteristics are 
one grade higher than conventionally dyed fabrics. 

The dye effluent characteristics such as pH, Colour, TSS, 
TDS, Turbidity, Electrical conductivity, Chlorides, 
sulphates, sodium, COD and BOD of conventional dye 
drain and salt-less dye drain were analyzed for Ultra 
Rubin 3D, Black GDRE and Federal blue. The TDS of the 
salt free dye drain was reduced by 55%-65% than the 
conventional dye drain.

Based on these results, bulk scale trials (25 kg) were 
taken at the industry. Four different lab trials were 
carried for the performance check. The colours were 
Bordeaux, PIMA Black, Jet black and Federal blue. All 
the trials were arrived with good colour yield and they 
were comparable with the conventionally dyed fabric. 
Federal blue was chosen for the bulk scale trials. Good 
levelness and dyeing quality were achieved by the salt 
free dyeing process at the industrial trials. 

Conclusions

Ø The unrevealed cationising agent was successfully 
synthesized and optimization of concentration was 
carried out for different shades. 

Ø The synthesized cationising agent and cationised 
fabric were characterized by FT-IR, NMR and 
electrokinetic analyzer. 

Ø The dyeing was found to be uniform without any 
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Table 8 Colour fastness results of conventionally dyed and salt free dyed fabric (Red RGB)

S. 
No  

Parameter  Characteristics  

Red RGB  
Test 

method
0.25% shade  2 % shade  4 % shade  8 % shade  

Con  CAT  Con  CAT  Con  CAT  Con  CAT  

1.

 

Colour 
fastness to 

washing

 
 

Change in colour
 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4

 
4

 

IS / ISO 
105-

C10:2006
C(3)

Staining on
 Viscose

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4

 Acrylic

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 Polyester

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 Nylon

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 Cotton

 

4-5

 

4-5

 

4-5

 

4-5

 

4

 

4

 

4-5

 

4

 
Triacetate

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 
2.

 

Colour 
fastness to 

Rubbing

 

Dry Rubbing 
(staining)

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

ISO 105 
X12:2016Wet Rubbing 

(staining)

 

4-5

 

4-5

 

4

 

4-5

 

4

 

4

 

4

 

3-4

 
3.

Colour 
fastness to 

light

Light fading (20 
hrs) BW 3

6 6 6 6 6 6 6 6
ISO 105 

B02:2014

Table 9    Colour fastness results of conventionally dyed and salt free dyed fabric (Blue HERD)

S. 
No  

Parameter   Characteristics  Blue HERD  Test 
method0.25% shade  2 % shade  4 % shade  8 % shade  

Con  CAT  Con  CAT  Con  CAT  Con  CAT  
1.

 
Colour 

fastness to 
washing 

 
 

Change in colour
 
4

 
 

4
 
4

 
 

4-5
 

4-5
 

 

4
 

4
 

 

4
 

IS / ISO 
105-

C10:2006 
C(3)

Staining on
 Viscose 

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4

 
4-5

 Acrylic

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 
4-5

 Polyester

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 Nylon

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4

 

4-5

 Cotton

 

4-5

 

4-5

 

4-5

 

4-5

 

4

 

4

 

4

 

4-5

 Triacetate

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4

 

4-5

 
2.

 

Colour 
fastness to 

Rubbing 

 
 

Dry Rubbing 
(staining)

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

4-5

 

ISO 105 
X12:2016

Wet Rubbing 
(staining)

 

4-5

 

4-5

 

4-5

 

4

 

4

 

4

 

4

 

4

 3.

 

Colour 
fastness to 

light

Light fading (20 
hrs) BW 3

6

 

6

 

6

 

6

 

6

 

6

 

6

 

6

 

ISO 105 
B02:2014

patches and the increase in colour strength of 
cationised and dyed fabrics is attributed to the 
better exhaustion of dyes.

Ø All the shades from 0.05% to 8% shade were 
achieved with good levelness and dyeing without 
using salt. 

Ø Based on the industry feedback to reduce the 
number of baths, trials were also taken for grey 

cationisation and dyeing was achieved with perfect 
shade for Blue HERD 4% and Black GDRE 8%.

Ø The trials for single bath scouring, cationisation and 
bleaching were also achieved for light shades such 
as 0.05% with good brightness. 

Ø Cost of the cationising chemical for each shade and 
the comparison of cost with the conventional 
dyeing process were worked out towards 
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commercialization of the developed process.

Ø Bulk scale synthesis of cationising agent is in 
progress to produce more cationising agents, with 
the intention that the dyeing industries can adopt 
the salt free dyeing technology to minimize the 
effluent load.

DEVELOPMENT OF MULTIFUNCTIONAL PROTECTIVE 
COTTON FABRICS USING BIOPOLYMER NANO 
COMPOSITES

In a previous work on similar lines, sericin was used as 
biopolymer to offer UV protective and antimicrobial 
activity on cotton fabric. To further improve the UV 
protective and antimicrobial activity of cotton fabric, 
nanoparticles were incorporated into the biopolymer 
and applied on the cotton fabric. 

Aqueous extract of biopolymer was prepared by adding 
water to finely chopped biopolymer and heading. Later 
the extract was converted to powder form by freeze 
drying. 

Nanoparticle dispersions were prepared using 
substrate solution and CTAB by ultrasonification. 
Biopolymer nanocomposite was applied on cotton 
fabric samples using GTA as cross-linking agent. 

pH values of the fabrics were determined as per the 
standard test method ISO 3071: 2005 (E). The pH of 
untreated sample was 6.86 and nanocomposite treated 
sample was 6.95, which was well within the Oeko-tex 
limit range and GOTS range.

The whiteness index, an important parameter for shade 
variation of the treated and untreated fabric, was 
measured as per AATCC test method 110-2014 using a 
color measuring instrument. The whiteness index of the 
untreated sample (scoured and bleached) was 64.47 
and for treated sample it was 27.18. The whiteness 
index was found decreased because of the colour of 
cross linking agent (GTA) that was added during the 
finishing of cotton fabric. Due to this reason, it has been 
attempted to apply the finishes after dyeing. 

The UV protection factor of the fabric was measured 
using AATCC Test method 183-2010 by UV-
Transmittance analyzer. The transmission of UV 
radiation through a specimen was measured on a 
spectrophotometer in the range of 280-400 nm at 
known wavelength intervals. For each sample, UV 
transmission measurements were made at five 

different locations. The percentage blocking of UVA and 
UVB were also calculated. The instrument is capable of 
measuring the diffuse transmittance of sunscreen 
samples in the ultraviolet wavelength region from 290-
315 nm (UV-B region) and 315-400 nm (UV-A region. 
The UPF is calculated using the given formulae.

Rib structure fabric (RFD UPF = 52) was chosen to offer 
UV protective finish using biopolymer nano composite 
formulation. The UPF value of nano composite treated 
fabric was 474. The washing durability of the finishes 
was evaluated as per AATCC test method 61. UV 
protective activity of dyed and nano-composite finished 
cotton knitted fabrics were also evaluated. Red RGB dye 
itself increases the UPF of the cotton fabric.  

The characteristics of the biopolymer, untreated and 
treated fabrics were analyzed by FT-IR spectrometer. 
The cross linking of biopolymer with cotton and the 
presence of metal oxide on cotton was identified by the 
functional groups from the FT-IR spectra.   FT-IR spectra 
of untreated and biopolymer nano-composite treated 
fabrics are shown in  Figures 1 and 2 respectively. The 
FT-IR spectrum exhibited absorption value at 3335 cm-1 
due to the presence of hydroxyl group in the cellulose 
structure and a peak at 2894 is due to C–H stretching. 
The absorption value at 3400 cm-1 is assigned to the 
amino group of biopolymer. The peak at the wave 
number 1159 cm-1shows the presence of C–O–C 
stretching. The spectrum shows aromatic C–H bending 
at 1500–1700 cm-1. The absorption value at 1723 cm-1 
is due to the presence of the carbonyl group of 
biopolymer. The band at 1598 cm-1 is due to the C–H 
stretching. The stronger absorption value in all spectra 
is observed at 2860–2911 cm-1 due to C–H stretching.

The surface morphology of the prepared nanoparticles 
and treated fabric were studied by FE-SEM analysis. The 
approximate particle size of the prepared nanoparticles 
was determined by FE-SEM image. The nanocomposite 
finish on the cotton fabric was clearly seen in FE-SEM 
image. Typical SEM image of the cotton sample before 
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 Figure 1    FT-IR spectra of untreated fabric

 Figure 2    FT-IR spectra of biopolymer                        

 Figure 3    Untreated cotton fabric                     

and after treatment with nano composites is shown in 
Figure 3. It is clearly seen from the figure that the 
surface of the untreated cotton fibre is very smooth. 
The biopolymer nano composite treated cotton fibres 
provide a change in their morphological structure as 
shown in Figure 6  (5.00 KX). 

 Figure 4    Biopolymer nanocomposite treated fabric                    

It can be seen from this figure 4 that the nanoparticles 
got  deposited on the surface of fibre and confirms the 
successful application of the finish.

The antimicrobial activity of the treated fabrics was 
evaluated by AATCC 147, AATCC 100 and ASTM E2149-
13a. The antimicrobial activity of biopolymer treated 
cotton fabric was tested by AATCC 147 2016 
(qualitative) and AATCC 100 2012 (quantitative). To 
evaluate the antimicrobial activities of the treated 
fabrics, the reduction in number of bacterial colonies 
formed with respect to the untreated control after 
incubation (37±1oC, 24 h) was determined. The 
percentage reduction was calculated with the following 
equations:

Reduction rate (%) R= (B-A)/B x 100

where R = % reduction in bacterial count; A = the 
number of bacterial colonies recovered from the 
inoculated treated test specimen swatches in the jar 
incubated  for 24 hrs. contact period, B = the number of 
bacterial colonies recovered from the inoculated 
treated control test specimen swatches in the jar 
immediately after inoculation (at “0” contact time).

The AATCC 147: 2016 results show that there was no 
growth under the fabric for biopolymer treated fabric 
and AATCC 100: 2012 indicates that the biopolymer 
finished fabric has 99.2 % reduction in the growth of 
Staphylococcus aureus and 63.4 % reduction in the 
growth of Klebsialla pneumonia.

In vitro release study of the biopolymer, nanocomposite 
finishes were performed as per the literature 
procedure.  PBS conc: 1X pH: 7.0-7.2, Temp: 37 ºC . The 
finishes were not released even after 24 hrs.  Hence, for 
the quantitative analysis of antimicrobial activity, ASTM 
E2149 13 a test method was followed. The biopolymer 
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 Figure 5    Test organism : S. aureus
 % reduction : 99.98 %             

 Figure 6    Figure 6 Test organism : K. pneumonia
% reduction : 99.99 %             

nano composite finished fabric showed 99.98% 
reduction against S. aureus and 99.99% reduction 
(Figure 8) against K. pneumonia.

Conclusions

The biopolymer nanocomposite finished fabric showed 
better UV protective activity and antimicrobial activity. 
The durability of the finished fabric was also evaluated 
using standard test methods. The present technology 
expands the application of the process for producing 
finished cotton textile materials with good 
antimicrobial, UV-protective activity and better 
durability.

DEVELOPMENT OF ECO-CLOTHING BY GREENER 
REDUCTION PROCESS OF  NATURAL INDIGO DYE
(Project sponsored by the Ministry of Textiles, Govt. of 
India)

The study focused on identification of unexplored 

natural eco-reducing agents and their extraction and, 
application for the reduction of natural indigo to replace 
sodium dithionite, or sulphide replacement and also to 
find commercial alkaline source for the dyeing process 
and its application on fibres such as organic cotton, 
regenerated cellulose and blends for safe and eco-
friendly clothing for babies. Further, effluent load will be 
reduced and the process will more sustainable in 
nature.

The eco-reducing agents are not only pollution-free but 
have prospects for improved process stability, 
especially for natural indigo. Further, it is easy to 
develop an industrialized process which can be 
popularized among the natural dyers for producing 
totally eco-friendly clothing.

Dyed fabrics were tested for color fastness to washing 
according to the ISO Method, IS 105-C10/B (2), where 
neutral pH soap was employed. Dyed fabrics were 
tested for color fastness to light according to AATCC Test 
Method 16-2004 as per blue wool scale 2 (10 hours).

Dyed fabrics were tested for color fastness to rubbing 
(dry and wet rub) according to the ISO 105 X12-2016.

Process flow chart

Indigo Vat Preparation

Air Dry

Air Dry

Cold

Hot

Cold

Dipping

Dipping

6 Times

Soaping

H  O2 2

Results with respect to hand dip dyeing, shade and also 
the fastness properties namely wash, light, rubbing 
obtained on the cotton fabric with indigo natural dye 
using two different quality of natural reducing agent 
and a natural alkali are given in Table 10.  The reduction 
of natural indigo was successfully was carried out and 
the results indicates good blue colouration of cotton 
fabric using both natural reducing agents. In the case of 
natural reducing agent, the depth of indigo dyeing 
coating was slightly higher as compared to the indigo 
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Table 10   Colour fastness to washing, light and rubbing of indigo dyed cotton fabrics

Parameters  

6 Dip  
Garment Solid 

using A*  

6 Dip Tie & 
Dye using A*  

6 Dip Tie & Dye 
using B

#

 

Oeko-Tex limit 
for baby wear

Colour fastness to  
Washing

 

CC: 4
 SF: 4-5
 

CC: 4
 SF: 4-5
 

CC: 4
 SF: 4-5
 

CC: 3-4

Colour fastness to light

 (10 h)

 

3-4

 
4-5

 
4-5

 
NA

Colour fastness to 
rubbing

 

Dry

 

4

 

Dry

 

4

 

Dry

 

3-4

 
Fast

Wet 

 

3-4 

 

Wet 

 

3-4 

 

Wet 

 

3-4 

 Remarks Dark blue Dark blue Slight light blue Pass

* Natural reducing agent A, # Natural reducing agent B, 

Light fastness rating:
1-poor, 2-fair, 3-moderate, 4-good, 5-better, 6-very good, 7-best & 8-excellent 
Wash fastness rating: 
1-poor, 2- fair, 3-good, 4-very good & 5-excellent.

Natural indigo dyed garments & fabrics

 6 Dip Indigo Dyed                                 6 Dip Tie & Dye                               6 Dip (A) & 6 Dip B
(Reducing agent A)                          (Reducing agent A)

Conclusions

A new green method for reduction of indigo dyes was 
successfully developed in order to replace hydrose and 
caustic. The research work will solve the major pollution 
problem caused by using hydrose for reducing the 

indigo dye. All colours showed even dyeing and no 
yellowing of fabric. Further the process resulted in good 
fastness properties which was better than the 
conventional process. Further work is under process to 
take industrial trials as a proof of concept of the 
development.
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DURABLE NON-FLUORINATED FUNCTIONAL TEXTILES 
USING FUMED SILICA SOLS 
(Sponsored by DST-SERB)

The aim of this project was to develop durable non-
fluorinated functional textiles using fumed silica sols. 

The project focused on identification of nano- sized 
fumed silica particles and low cost cross linking agents 
to replace the high cost silane cross linkers and their 
formulation and application on the fabric surface by 
pad-dry-cure process in order to change the surface 
tension of the textile materials. The resulting fabrics will 
be used as base textile materials for developing home 
textile products with specialty applications. Product 
areas will include water repellent jackets, rain coats, 

umbrellas, etc. 

Cotton fabrics (20s Count, 160 GSM) were desized, 
scoured and bleached by conventional method. Silica 
Sol Preparation formulation was developed using 0.2 % 
weight of (CAB-O-SIL: Untreated fumed silica M5), 
ethanol and deionized water via. mechanical stirring for 
24 hours at room temperature. Second, polycarboxylic 
acids [(namely citric acid, salicylic acid, 1, 2, 3, 4-butane 
tetra carboxylic acid (BTCA)] added to the different 

odispersion of silica under mechanical stirring at 40  C for 
half an hour. On the other hand, in-order to validate the 
functionality of fumed silica, scheme 1 & 2 was carried 
out using commercial Tetra ethyl Orthosilicate (TEOS) 
and siliane additives namely hexadecyltriethoxysilanes 
(HDTES) for the  coating of the textile fabric (Table 11).

Table 11 Scheme employed for the preparation of 
silica sol with and without fumed silica

Scheme  
Silica 

Nanoparticle
 

Hydrophobic 
Additive

 

Silane Cross 
linker

Polycarboxylic 
acid cross linker

1

 
-

 
-

2

  

-

3 -

PPP
PP

PP P

Cotton fabrics were immersed in silica hydrosols for 3 
min, and then padded with a wet pickup of 70%–80%. 

oAfter that, samples were dried at 105 C for 5 min and 
ocured at 150 C for 3 min. in “WERNER MATHIS” drying & 

curing chamber. The ?nal treated cotton fabrics were 
referred as Sample S1–S6, respectively, according to the 
silica hydrosol used. 

The water contact angle (WCA) was measured using a 
high resolution video contact angle instrument (Biolin 
Scientific Ltd.) at room temperature. The WAC was 
determined 60 sec after a water droplet of 10µL was 

placed on the fabric. All reported contact angle values 
were taken from three measurements at different 
positions of the samples. Surface morphology of sample 
was observed using scanning electron microscopy.

The water contact angle of the cotton fabric sample 
treated with Scheme 1, 2, & 3 are given in Table 12 . The 

Table12 Water Contact Angle of the cotton fabric 
sample treated with Scheme 1, 2, & 3

Sample Code
 

Scheme

Sample S1  Untreated Cotton

Sample S2
 

Scheme 1

Sample S3
 

Scheme 2

Sample S4

 

Scheme 3 (Citric acid)

Sample S5
Scheme 3 (Salicylic 

acid)

Sample S6 Scheme 3 (BTCA)

Contact angle 
(Deg)

0

145.52±0.55

151.15±0.42

136.69±0.35

142.23±0.39

138.12±0.18

 

contact angle of untreated cotton fabric is zero. It is 
well-known that water can completely wet pure cotton. 
A water drop placed on the surface of a cotton fabric 
sinks completely into the fabric within 3 seconds as 
shown in Figure 7  (Sample S1). Cotton fabrics were 
treated with mixed silianes (HDTES) & cross linker 
(TEOS) with and without fumed silica nanoparticles. 
Three different carboxylic acids namely citric acid, 
salicylic acid and BTCA were employed in the place of 
TEOS.  The cotton fabric samples treated with scheme 2, 
the fumed silica sol hydrolyzed in HDTES using TEOS as 
crosslinker has a highest water contact angle of 151.0°, 
and it was 145.5° when the cotton is treated without 
silica sol. The addition of silica nanoparticles had an 
influence on the hydrophobicity of the treated fabrics. 
Large amounts of hydroxyl groups are available in the 
silica nanoparticles and these hydroxyl groups are 
covalently linked to the surface by silane through –O-Si-
O or –CH2-O-Si-O- groups. Also, agglomerated fumed 
silica nanoparticles on the surface can increase the 
surface microroughness, which may also contributes in 
partial increase in the fabric hydrophobicity. Overall, 
adding silica nanoparticle into the mixed silanes could 

oincrease the contact angle of treated fabric by 6  to 10 . 
A similar reaction was observed when TEOS is replaced 
with carboxylic acid namely citric acid, salicylic acid and 
BTCA. These polycarboxylic acids used as the cross 
linkers are covalently bonded to cotton fibre and silane 
along with silica nanoparticles due to the abundant 
carboxylic acid groups. The fabric treated with silica sol 
using other carboxylic acids namely citric acid, salicylic 
acid, BTCA  and HDTES showed the acceptable water CA 

o
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of 136.6°, 142.2  and 138.1  respectively. Among the 
carboxylic acid used, salicylic acid showed the highest 
water contact angle. 

Surface morphology of fabrics

Figure 7  represents SEM images of untreated cotton 
fabric and treated cotton fabric samples. The film layer 
interconnecting the fibres on the S2, S3, S4, S5, S6 and 
not connecting on the untreated sample in S1 can be 
clearly seen. The effect of commercial formulation using 
scheme 1, where the coating was even and no nano-
particle agglomerating were present. It can be seen that 
the surface of the fabrics treated with scheme 2 
formulated solution was covered with an irregular, and 
relatively little patchy coating of fumed silica 
nanoparticles- agglomerate deposits; however, the 
nano-particle deposition on the treated fabric with 
salicylic acid (scheme 3) was more even and many 
particle agglomerates were broken and a smooth 
surface resulted as compared to scheme 3 using citric 
acid and BTCA as carboxylic acids, where the silica 
nanoparticle washing was a little irregular.

o o

S1 Untreated Cotton Fabric S2 Scheme 1 treated cotton fabric S3. Scheme 2 treated cotton fabric

S4. Scheme 3 treated cotton fabric, 
      citric acid as polycarboxylic

S6. Scheme 3 treated cotton fabric 
where BTCA as polycarboxylic acid

S5. Scheme 3 treated cotton fabric where
salicylic acid as polycarboxylic acid  

Figure 7 Images of 10µL water droplet on (S1) untreated cotton, (S2) cotton treated with HDTES and TEOS only, 
(S3) cotton treated with fumed silica along with TEOS and HDTES, (S4) cotton treated with silica sol along with 

citric acid and HDTES, (S5) cotton treated with fumed silica along with salicylic acid and HDTES, (S6) cotton treated 
with fumed silica along with BTCA and HDTES

Conclusions

Hydrophobic fabric surfaces were successfully prepared 
by treating woven cotton fabric using combination of 
fumed silica nano particles and mixed silanes (HDTES) & 
TEOS cross-linker and also using polycarboxylic acids 
(Citric acid, salicylic acid and BTCA). Among various 
silane mixtures, the commercial TEOS and HDTES along 
with silica nano particles gave the best performance 

owith highest contact angle (151 ). Polycarboxylic acid 
gave the closest results when compared to the 
commercial TEOS cross linker. The highest water contact 
angle was obtained when salicylic acid was used as the 
cross-linker for the silica sol preparation for the 
hydrophobic coating on the cotton fabric. This study 
demonstrated that the surface treatment using fumed 
silica nanoparticle, low cost cross linker and silane 
a d d i t i v e  i s  a  p r o m i s i n g  a l t e r n a t i v e  t o  
perfluorochemicals for achieving hydrophobic fabrics. 
Further, study on the durability to washing of the 
hydrophobic finishing is under process.
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DEVELOPMENT OF A GREENER PRINTING PROCESS 
FOR TEXTILE GARMENTS

Printing using natural dyes is a challenging work and the 
same has been successfully developed for few colours 
namely grey, olive green, red, blue and yellow. 

Print paste was prepared by adding natural dyes in 
powder form on the basis of weight of print paste. The 
dye powder was first pasted with a small quantity of 
water followed by addition of natural thickener stock 
paste and stirred at high speed for 30 min to make 
proper mixing and also to get suitable viscosity. The RFD 
cotton fabrics were then screen printed with different 
strokes of squeeze to produce different depth of shades 
followed by drying at 105°C for 5 min. and cured at 

o150 C for 5 min. The samples were washed and dried in 
air.

Dyed fabrics were tested for color fastness to washing 
according to the ISO Method, IS 105-C10/B (2), where 
neutral pH soap was employed. Dyed fabrics were 
tested for color fastness to light according to AATCC Test 
Method 16-2004 as per blue wool scale 2 (10 hours).

Dyed fabrics were tested for color fastness to rubbing 
(dry and wet rub) according to ISO 105 X12-2016 
standard.

Printing on cotton fabric using natural dyes was 
successfully developed. Overall, 10 different shades 
were developed using natural dyes namely yellow, blue, 
red, and grey. The lists of shades are furnished in Table 
13 .  The results with respect colorfastness to washing, 
light and rubbing is given in Table 14 . 

 Table 13 List of colour shades developed

S No.
 

Shades developed

1. Light grey

2. Dark grey

3. Yellow  
4. Red  
5.
 

Olive green

Table 14  Colour fastness to washing, light & rubbing of natural dyes printed fabrics

Parameters  Light grey Dark grey Yellow Red Olive green 

Colour fastness to  

washing 

CC: 3-4 

SF: 4-5 

CC: 3-4 

SF: 4-5 

CC: 4 

SF: 4-5 

CC: 3-4 

SF: 4-5 

CC: 3-4 

SF: 4-5 

Colour fastness to 

light (10 h) 
4-5 4-5 4-5 4-5 4-5 

Colour fastness to 

rubbing 

Dry 4-5 Dry 4 Dry 4 Dry 4 Dry 4  

Wet
 

4
 

Wet
 

3-4
 

Wet
 

3-4
 

Wet
 

3
 

Wet 3-4  

Remarks Over all acceptable fastness properties 
 

Overall, the fastness properties with change in colour 
were of the order of 3-4 except blue which was 2-3. In all 
cases, the staining on adjacent fabric resulted in good 
fastness with a grade range of 4-5.  The light fastness 
was 4-5 for all the natural dye printed fabrics, which is 
very much an acceptable fastness level. With respect to 
rubbing fastness, overall dry rubbing fastness was in the 
order of 3-4 and wet rubbing was in order of 3-4, which 
is quite acceptable.  

Conclusions 

Overall, all colour printing pastes resulted in good 
performance properties. Further pilot scaling works are 
under progress for garment printing process using 
natural dyes on RFD and also garment dyed cotton 
material. 
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ONLINE SURVEY OF RAW MATERIAL COST AND YARN 
SELLING PRICE

With an aim to keep mills informed about the trend in 
the movement of count-wise yarn selling price (YSP) and 
raw material cost (RMC) between months, SITRA has 
been conducting a monthly online survey on RMC and 
YSP since April 2013. The findings of this survey report 
helps the mills to compare their RMC, YSP, net out-put 
value (NOV) as well as their yarn quality and 
productivity level with other mills every month. This 
unique survey covers almost 250 different counts and 
varieties of yarn. As on March 2019, SITRA has 
successfully completed 72 studies with the 
overwhelming participation of as many as 80 mills from 
different parts of the country covering the following 
parameters. 

 

 

 

 

 

 

 

Raw material cost (RMC)  
(clean material cost) 

 (Rs/kg of yarn)

 
Yarn selling price (YSP) (Rs/kg)

 
Net output value (NOV) 

 

(Rs/kg

 

of

 

yarn & Rs/spl./8 hrs.)

 

TCI (Techno-Commercial Index)

 

OTCI (Overall Techno-Commercial

 

 

Index)

 

RMC as a % of YSP

 

Yarn realisation (%)

Production/spindle (rotor)

/8 hours (g)

Yarn quality

-
 

Count CV%

-

 

Strength CV%

-

 

CSP

-

 

U%

-

 

Imperfections/1000 m

-

 

Hairiness Index

 

OPERATIONAL STUDIES The participant mills submit their data on count-wise 
average RMC, YSP, yarn realisation and production per 
spindle pertaining to nearly 10 major counts on SITRA's 
web portal www.rmcysp.sitraonline.org, between 1st 
and 7th of every month. Between 8th and 20th of every 
month, the submitted data is critically scrutinized and 
analyzed at SITRA's end. On 21st of every month, a 
survey report covering the data of all the participating 
mills on count-wise YSP and corresponding RMC, NOV, 
yarn quality, yarn realisation and production per spindle 
is being uploaded in the above web portal along with 
database supported queries. Apart from the above, a 
follow up report on the trend in the movement of 
average YSP, RMC and NOV of popular counts is also 
uploaded every month. 

Market Performance Evaluation Index (MPEI) (April 
2013 – February 2019)

The trend in the movement of MPEI (based on the 
average net output value [yarn selling price – clean raw 
material cost] for 30s CH, 30s CH-Ex., 40s K, 40s C, 40s 
CH, 40s C-Comp., 50s C-Comp., 60s C, 60s C-Comp., 80s 
C, 80s C-Comp. and 100s C counts) for the past 71 
months (i.e. from April 2013 – February 2019) is shown 
in Figure 8.  

During the 1st quarter of 2018-19, the MPEI was found 
to follow an upward trend and had reached a value of 84 
which is 8 index points higher than the value that 
prevailed in April 2018. This was mainly because of an 
increase in yarn selling price index. During the 1st 
quarter, the Yarn Selling Price Index (YSPI) was found to 
increase by 6 index points with almost an equal increase 

Figure 8   Market Performance Evaluation Index (MPEI)
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in the Raw Material Cost Index (RMCI) (Figure 9). 
However, in the 2nd quarter MPEI had declined 
drastically and had landed at an index point of 79 in 
September 2018. This drop in MPEI in the 2nd quarter 
was mainly because of significant increase in RMCI. The 
RMCI, which was at 116 index points in June 2018, had 
raised to a record high value of 123 index points in 
September 2018. On the other hand, the YSPI remained 
marginally high at 101 index point leading to a huge 
drop in MPEI during the quarter. 

During the 3rd quarter (October – December 2018), the 
MPEI was found to remain unchanged at 77 index 
points, reflecting a little bit of consistency in the 
commercial efficiency among mills. This consistency 
level had never occurred during any of the quarters 
since April 2013. Both the raw material cost index and 
yarn selling price index had witnessed a consistent 
movement during this quarter. In January 2019, the 
yarn selling price index had reduced by 1 index point 
(YSPI: 99) and the raw material cost had registered a 
drop of 2 index points (RMCI: 121). Due to the above, 
the MPEI had also dropped marginally by 1 index point 
(MPEI: 76) in January 2019. However in February 2019, 
the MPEI had shown an increase of 3 index points 
(MPEI: 79) which was mainly because of the reduction 
in the raw material cost index by 3 points (RMCI: 118) 
with a marginal reduction in the yarn selling price index 
(YSPI: 98) when compared with the index that prevailed 
in January 2019.

Figure 9 Yarn selling price index (YSPI) and Raw material cost index (RMCI)
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COSTS, OPERATIONAL PERFORMANCE AND YARN 
QUALITY:INTER-MILL SURVEY OF KEY FACTORS 
(OCTOBER-DECEMBER 2018)

Since 1997, SITRA has been regularly conducting a 
unique inter-mill study on “Costs, operational 
performance and yarn quality” covering various key 
parameters affecting cost of production, productivity 
and profit of spinning mills.  So far 34 studies have been 
completed.  Around 150 mills from different parts of the 
country, including a number of high productivity mills, 
have been participating in the CPQ studies and are 
utilising the benefits.  Based on the findings of the 
studies, a number of measures have been initiated by 
the mills to reduce costs, realise higher yarn selling price 
and change of product-mix in order to maximise profits.

Besides the regular information such as yarn selling 
price, raw material cost, salaries & wages cost, power 
cost, contribution, labour and machine productivity, 
yarn realisation, quality of yarn and raw material and 
product diversification, the 34th CPQ study also covered 
count-wise fibre to yarn conversion cost.

For the year 2018-19, the 34th study has been launched 
covering the period October-December 2018.  Analysis 
of the 34th CPQ study has been completed and the 
reports were dispatched to all the participant mills.
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INTER-MILL STUDY ON FIBRE TO YARN CONVERSION 
COST: 8TH STUDY

This study was conducted based on the conversion cost 
particulars that were collected from the mills in the 34th 
CPQ study, covering data for the 3rd quarter of 2018-19 
(October – December).

Of the three parameters that decide the profit margin in 
a spinning mill viz., yarn selling price, raw material cost 
and conversion cost, the last mentioned one, to a large 
extent, is within the control of the managements.  By 
utilising the various resources such as man, machine 
and material effectively, the conversion cost can be 
controlled to a great extent.

A detailed analysis is being done for different counts and 
varieties of yarn.  The reasons for the wide inter-mill 
differences in the conversion cost are also being 
critically analysed.  The preparation of a detailed report 
is under progress and is expected to be circulated to the 
participants soon.

A STUDY ON STAFFING PATTERN IN SPINNING MILLS

Towards enabling the mills to compare and judge their 
staffing pattern in relation to other mills, SITRA initiated 
for an inter-mill survey on staffing pattern in spinning 
mills last year. The study proposes to analyze the staffing 
pattern in  spinning mills, covering managerial and 
supervisory staff at technical and administrative levels.  
Data were collected through a questionnaire which 
elicited information regarding aspects like year of 
establishment of the mills, size in terms of spindles, 
number of operatives and number of staff employed, 
days worked in a week, shifts worked per day, sales 
turnover, technical and administrative staff employed in 
different sections / departments, staff employed for 
specialized management services, etc. 

Ninety spinning mills from all over India submitted their 
details to SITRA based on which a detailed analysis was 
made. Staff employed in the mills were analyzed based 
on an index – STS. STS is an index derived based on the 
number of staff engaged per 10000 spindle shifts. STS 
serves as a simple means of inter-mill comparison of 
mills, irrespective of their size. The findings of the study 
are given below.

Staff employed per 10,000 spindle shifts (STS)

The number of staff engaged in the mills has been 
arrived at based on the index – “Staff employed per 
10,000 spindle shifts” (STS). Since the staff employed in 

various departments such as production, maintenance, 
administration, services are mainly based on the 
spindleage  of the mill rather than other parameters, 
the index of STS could become an useful measure to 
analyze the staffing pattern among the different size of 
mills.

The index of staff employed per 10,000 equivalent 
spindle shifts has been arrived at as given below:

E x 10,000
         STS      =     ------------------- 

     S x 3
Where,             
E = total staff employed in the mill per day
 S = Installed spindles of the mill

Staffing trends in spinning mills

Wide variations were noticed in the staff engagement 
among the mills that participated in the survey.  In order 
to have a valid comparison, all the 90 mills were 
grouped according to their installed spindleage. The 
index of staff per ten thousand spindle shifts (STS) of all 
the groups is presented in Table 15  .

Table 15  Staff employed per 10000 spindle shifts 
(STS)

Installed capacity  
(Spindles)  

No. of mills  
Avg.

STS

< 20,000  12  7.96

20,000 –
 

30,000
 

20
 

7.12

30,000 –
  

50,000
 

27
 

5.57

> 50,000
 

31
 

4.40

Overall - 5.90

The above table shows that the average staff 
engagement is 5.53 staff per 10,000 spindle shifts. In 
small size mills (< 20,000 spindle capacity) the STS is 
noticed to be at 5.89. STS is found to be decreasing with 
increase in installed spindle capacity, i.e. in large size 
mills having more than 50,000 spindle capacity, STS is 
noticed to be lower than the all mills' average at 4.62. 

Staff complement in different departments

In order to understand the staff employment in the 
various departments of a mill and also to analyze 
whether there are major differences within the mills of 
different sizes, the staff complement was analyzed 
according to the major departments of the spinning 
mill, such as Production, Maintenance, SQC, and 
Administration departments. The results are presented 
in Table 16 .
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Table 16    Staff complement – department wise (STS)

       

Installed capacity  
(Spindles)

 

No. of 
mills

 

Departments  
Overall

Prodn.
 

Maint & 
elect.

 
SQC

 
Admin.

< 20,000

 
12

 
1.42

 
0.96

 
0.61

 
2.90 5.89

20,000 – 30,000

 

20

 

1.49

 

1.28

 

0.95

 

3.44 7.15

  

 30,000 – 50,000 

 

27

 

1.21

 

0.65

 

0.50

 

2.87 5.23

> 50,000

 

31

 

1.18

 

0.88

 

0.33

 

2.23 4.62

Overall 90 5.53

 

The above comparison reveals that, there is not much 
difference among the different groups classified based 
on their spindleage in engagement of number of staff in 
various departments. However, there is a significant 
drop in the engagement of number of staff in the 
maintenance, electrical and SQC departments of mills 
having above 30000 spindleage.  

The above analysis goes in line with the earlier finding, 
ie, increased spindleage results in  reduced STS and the 
same is reflected with proportional engagements in the 
various departments. 

Comparison between mills

To understand further, an analysis has been made on 
the various factors influencing the pattern of staff 
employment in spinning mills such as regional 
influences and the number of operatives employed per 
day.

a) Region

Among the various factors deciding the staff 
complement, the region where the mill is located has 
more importance in terms of regional and other cultural 
influences each region seems to have on the work 
culture of operators. Considering this, the mills were 
grouped state-wise and the consolidated results are 
shown in Table 17 .

 

State   
Staff per 10,000 

spindle shifts

Tamil Nadu   6.04
Andhra Pradesh  3.45
Kerala   5.31
Karnataka

  
5.81

Northern States  6.50

Total --

Table 17   Staff employed per 10,000 spindle shifts – 
Different regions

The mills located in Andhra Pradesh were found to have 
a better control with a low staff complement (STS: 3.45) 
followed by the mills located in Kerala (STS: 5.31). Tamil 
Nadu and Karnataka regions were found to have the 
staff complement of 6.04 and 5.81 respectively. The 
mills in the other regions, particularly mills located in 
Madhya Pradesh, Haryana, Rajasthan and Maharashtra 
were found to have a high staff complement (STS: 6.50) 
than all other regions.

b) Operatives employed 

Since the number of operatives employed by a mill is 
also one of the deciding factor of a mills' staff 
complement, the participant mills are grouped 
according to the number of operatives they engage per 
day and the same is compared with the staff 
engagement (Table 18 ).

Table 18   Staff employed per 10,000 spindle shifts 
– based on engagement of operatives

Number of 
operatives per 

day  
 

Staff per 10,000 
spindle shifts

< 500
  

5.80

500 –
 

1000
 
5.05

> 1000 
 
4.60

Total -

The above analysis clearly indicates that the staff 
complement, in terms of staff per 10,000 spindle shifts 
(STS), is indirectly proportional to the number of 
operatives engaged per day in a spinning mill.

Summary and conclusions

In order to bring down the production cost incurred by a 
mill towards their salaries and wages expenses, it is very 
much essential for them to exercise various measures 
with regard to human resources planning. The mills 
should ensure that right person with the required 
expertise is engaged for every activity in order to ensure 
optimum staff engagement. With very wide variation 
noticed with respect to staff employment among 
different categories of the mills, there exists a good 
scope to optimize the staff employment in majority of 
the mills. SITRA is offering consultancy services to the 
mills towards optimization of staff engagement in their 
units. 
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ENERGY MANAGEMENT

DEVELOPMENT OF NORMALIZATION FACTORS FOR 
ASSESSMENT OF SPECIFIC ENERGY CONSUMPTION 
(SEC) IN AIR VORTEX / JET SPINNING

This study was initiated last year in view of the growing 
number of installations of air-vortex/jet-spinning 
machines in recent years in the spinning/yarn 
manufacturing sector. Demand for standards related to 
quality, productivity and energy consumption is 
expected from the industry in the near future for air-jet 
spun yarns and therefore, on the energy side, a method 
to assess specific energy consumption (SEC/UKG) of air- 
jet/air-vortex yarn manufacturing process using 
normalization/conversion factors has been developed. 
This development is expected to be useful to all mills 
with air-jet/air-vortex spinning machines and in 
particular, the designated consumers/energy intensive 
textiles mills under PAT scheme.  

Development of Conversion factors (for adjustment to 
30s VSF count)

A standard machinery set-up and process parameters 
were chosen from the details/data collected from the 
SITRA audited air-vortex spinning mills and UKG of all 

S.No 

Count Delivery speed in air vortex  
spinning 
(mpm)Ne 

1 16s 500 

2 20s 500 

3 24 500 

4 26 500 

5 30s 500 

6 36 500 

7 40s 450 

8 44 450 

9 50s 450 

10 55 450 

11 60s 450 

12 65 450 

13 70s 450 

14 80s 450 

Table 19  30s conversion factors for various counts of air vortex spun yarn.

 
 

30s Conversion 
factor 

0.586 

0.709 

0.824 

0.881 

1.000 

1.172 

1.370 

1.492 

1.681 

1.833 

1.999 

2.151 

2.317 

2.623 

departments from blowroom to air-vortex spinning and 
ancillary systems such as humidification, compressor 
and lighting systems is considered for computing 
standard mill's UKG in different counts and type of 
yarns. Conversion factors (ratio of standard UKG for 
given count to UKG for 30s VSF count') were computed 
for all yarn counts in the range of 10s to 80s which can be 
used to adjust a mill's production in different counts to 
equivalent 30s viscose warp yarn count production for 
UKG calculation. 

Table 19 shows 30s conversion factors developed for the 
various counts of air vortex spun yarn.

Conclusion

The range of counts spun in air vortex / jet spinning 
system is about 18s to 80s from mostly regenerated 
cellulosic fibres, polyester and its blends. In most of the 
mills, the average count maintained is about 30s. Similar 
to the 40s UKG conversion factors used for ring spinning 
system, 30s UKG conversion factors have been 
developed for air vortex/jet spinning system.  The 
tentative standard UKG for 30s viscose air vortex/jet 
spun yarn is about 1.662. However, since mill to mill 
consumption is expected to vary widly, collection of 
data from enough number of mills will be made for 

* applicable for Viscose staple fibre (VSF), Micro modal (MMD) and other regenerated cellulosic fibres.
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finalisation of standard UKG for 30s count and 
conversion factors.

STUDY OF ENERGY CONSUMPTION IN ULTRA MODERN 
SPINNING MILLS

Both UKG and HOK are found to be lower in ultra 
modern mills compared to existing mills that have 
regularly modernised their existing old/outdated 
machinery. Below 4.0 UKG is also being achieved by a 
few existing mills along with excellent productivity levels 
by implementing comprehensive energy saving 
measures in humidification, compressor, AWES and 
lighting systems.

With high speeds and high production levels in all 
m a c h i n e r y,  a  p r o d u c t i v i t y  l e v e l  o f  u p t o  
115g/spindle/shift (40s) is seen in ultra modern 
spinning mills and with compact spinning 130g /spindle 
/shift (40s) is being achieved by some mills. Therefore, a 
thorough study of energy consumption of all machinery 

and systems in an ultra modern mill from energy 
efficiency point of view will be beneficial to effect 
further improvements and identify strategic areas for 
cost effective modernisation of existing mills.

The energy consumption of some of the features 
facilitating automation, improvement in quality and 
productivity found in ultra modern spinning mills has 
been measured during SITRA audits. The influence of  
automation and impact of modern features in spinning 
mills like compact spinning, auto doffing, individual 
spindle monitoring systems, bobbin transport system, 
centralised Waste Collection Systems (WCS) and 
pneumafil system  on ring frame power consumption 
have been studied.

Based on the data collected during SITRA energy audits 
in spinning mills, the typical energy consumption in 
terms of 40s UKG of a modern spinning mill with latest 
machinery having all the above features is given below:

Typical energy consumption in a ultra modern mill

Department Units (kWh) consumed in different 
departments for 100 kg of  yarn

Chute feed blow room and cards

 

Drawframes:

 

1st

 

Passage

 
 

2nd

 

Passage

 

(With Auto

 

leveller)

 
 

Fly

 

frame

 

(144 flyers, with pneumafil, 
OHTC systems)

 
 
 

Ringframe (1200

 

spindles with OHTC, 
Auto Doff, WCS)

 
 

Automatic cone winder

 

(72 Drums)

 
 

Humidification plant with automatic 
controls

 

Compressors

 

Lighting and others

 
 

Total units for 100 kg of Yarn

 
 

142* x 103.8 =      36.6
404** 

 

62*

 

x 103.4

        

=       2.3
1417**

 

x 2

 
 

33*

 

x 103

            

=       2.8
1199** x 1

 
 

103*

 

x 102.5

       

=      15.2
5**

 

x 144

 
 

363*

 

x 100.5

       

=     258.3
1200

 

x 0.118**

 
 

148*

 

x 100

           

=       27.7
72

 

x 7**

 
 
                              

=        71.7

                         
                              

=        15.5

                              

=          7.8
 
                              

=      437.9                         

UKG (units per kg of yarn)
                               

=      4.379

UKG (units per kg of yarn)
 

with 
compact spinning  

                              
=      4.870

* kWh consumption/shift; ** Production spindle/shift (kg)

Further studies are in progress in ultra modern mills.
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DESIGN AND DEVELOPMENT OF MOBILE "APP" BASED 
SOFTWARE SYSTEM FOR THE MANAGEMENT OF 
MOTORS (SITRA MOTOR MANAGER).

Motor is a robust arm of the textile industry and in fact 
its share is more than 95% in the industrial electrical 
load pie. Since the motors are high valued assets and 
considered to be a backbone of the industry, they need 
a special care. Presently, textile mills are following their 
own methods for motor management, which 
unfortunately, is not producing effective results. 

At present, most  mills collect only scant data about 
their motors and maintain them in a conventional way 
either in digital or paper form. Finding an information 
about a motor is tedious or no data will be available with 
regard to the history of a motor. Machine addition or 
change of machine is common in a manufacturing 
industry but the importance of keeping the process of 
data/information updated is missing in many mills. Even 
after several decades of existence, many mills are not in 
a position to furnish/provide data listing the old, latest 
machines and motors that are present in the mill. 
Whenever the necessity comes, the data is urgently 
collected and presented for discussions. The 
unavailability of updated information may end up with 
unnecessary expenditure for the mill in the long run.

Considering this fact, a well-engineered, user friendly 
mobile application is proposed for 

development to help the industry in effective motor 
management aspects in a professional manner. This 
software  development has been named "SITRA Motor 
Manager" or "SMM". SMM is a kind of software system 
that will be useful for optimizing the use of 
motors/machines and help to improve the energy 
efficiency of a mill.  For example, data on energy 
efficiency of a motor, nameplate details, history of often 
failing motors, their operating efficiency, present 
service capability, advice report on their performance, 
etc. can be fetched instantly from the SMM app. Some 
of these data/parameters will be more useful while 
going for a purchase or replacement

on-line tracking 

MEDICAL TEXTILES

DEVELOPMENT OF INDIGENOUS BREATHABLE VIRAL 
BARRIER FABRIC 
 (Sponsored by the Ministry of Textiles, Govt. of India) 

The project was undertaken to 

§ develop an indigenous viral barrier personal 
protective fabric for epidemic and pan epidemic 
diseases such as EBOLA, SARS, Avian Flu, etc. 
without any compromise in breathability.

§ develop protective fabric for barrier against virus: 
that saves money, lets the medical staff stay longer 
with patients while being safe and comfortable.

Commercially available barrier samples were procured 
and evaluated. The procured barrier samples were 
tested as per standards to understand the dynamics 
(properties) of these samples. A new barrier membrane 
with good performance and breathability was 
developed using the following 3 approaches:

Approach 01: Use of monolithic films as barrier 
membranes.
Approach 02: Electrospinning technique employed to 
produce micro-nano fibres.
Approach 03: Salt leaching technique to produce micro-
nano membranes.

The properties of different layers required in the 
proposed barrier fabrics were studied. Lamination of 
the developed barrier film was done with the proposed 
fabric. All the above-mentioned tests for both films and 
for different layers were tested using Hydrostatic 
resistance test (AATCC 127), Water vapour transmission 
rate (ASTM E96), FTIR (Fourier Transform Infrared 
Spectroscopy), Air permeability, Synthetic blood 
penetration test (ASTM 1670) and FTIR (Fourier 
Transform Infrared Spectroscopy). The Viral penetration 
of the BVB fabric was also done and the developed 
fabric passed the viral resistance test. The Comfort 
Index of the developed fabric was also evaluated (Figure 
10).

Results indicate that the  fabric developed by SITRA 
resists the penetration of the virus at 2 PSI without 
compromise in the breathability.  It also resisted the 
splash during the splash resistance tester at 160mm Hg 
level. The developed sample also exhibited very good 
comfort index. Qmax of fabric was 1382. 6 W/m2 and 
film was 1889 W/m2 when tested using FTT instrument 
in comparison with the commercial samples (Table 20).

Table 20  Comfort Property measured using Fabric 
touch tester (FTT)

Sample  Q  (W/m2)max

Developed Film  1889.1

Developed Barrier  Fabric  1382.6

Commercial BVB  854



32

Annual Report 2018 - 19

Figure 10 Performance and comfort property of developed sample in comparison with commercial samples.

The feasibility of dry film manufacturing is currently 
under progress.

DEVELOPMENT OF ANTERIOR CRUCIATE LIGAMENTS 
(ACL) USING BRAIDED TEXTILE MATERIAL (Sponsored 
by the Ministry of Textiles, Govt. of India)

The ACL is a key fibrous connective tissue that maintains 
the stability of the knee joints and it is most commonly 
injured ligament of the knee. It is a pair of Cruciate 
Ligaments   (Anterior and Posterior Cruciate Ligaments) 
as they are arranged in a crossed formation.

Sportsmen can tear or injure their ACLs during sports 
activity (Figure 12). ACL tears are one of the most 
common knee injuries, with over 100,000 ACL tears in 
the US occurring annually. Most ACL tears are a result of 
landing or planting in cutting or pivoting sports, with or 
without contact. Most serious athletes will require an 
ACL reconstruction. If the ACL is damaged, it will affect 
one's walking motion fully and also create discomfort 
while walking. 

ACL reconstruction is a surgical tissue graft replacement 
of the anterior cruciate ligament, located in the knee, to 
restore its function after an anterior cruciate ligament 
injury. The torn ligament is removed from the knee 
before the graft is inserted. Presently, ACL is 
constructed by many techniques like braiding, knitting 
or woven ribbons sewed to form circular for, bundle the 
bunch of fibres, scaffolds, scaffolds surrounded by Figure 12 Torn ACL

Figure 11 Parts of Knee
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braiding. The mechanical properties of the natural ACL 
have been investigated by Woo et al. (1991) and 
artificial properties by Saber Marzougui et.al (2009).  

UHMWPE has been the most commonly used bearing 
material in total joint arthroplasty. In this project, ACL 
ligaments were made with Ultra High Molecular Weight 
Polyethylene (UHMWPE) yarn using braiding 
technology.  The load bearing capacity and tissue 
compatibility were studied and the material for ACL 
reconstruction was standardized.

Selection of suitable yarn

Wear and oxidative fatigue resistance of UHMWPE were 
regarded as two important mechanical properties to 
extend the longevity of knee prostheses. Table 21 shows 
the properties of standard and High Tenacity UHMWPE. 
A variety of braided structures were made by changing 
the number of the yarns and by varying different yarn 
counts. In addition, tubular braided structures were 
produced over the mandrels to fix the internal diameter. 
Single braided cords were stuffed inside the tubular 
hollow over and over to make multiple braided 
structures. The braided structure was optimized based 
on its tensile strength closest to the native ACL. 

The UHMWPE yarn of various deniers of 55dtex, 
110dtex, 220dtex, 440dtex, 880dtex and 1760dtex 
(880dtex x 2 ply) are procured and were braided into 
different structures using conventional type of braiding 
machine.  Figure 13 shows different type of braided 
structures. The UHMWPE yarn with different no. of 
strands like 16, 24, 32 and 48 were braided made to 
meet the requirements of tensile properties of native 
ACL.  

Table 21  Physical properties of standard and high 
tenacity UHMPE

S.no  Properties  
Standard 
tenacity

High 
tenacity

1.
 Breaking tenacity (g/d)

 
28.0 38.0

2.
 

Specific gravity
 
0.97 0.97

3.
 
Elongation at break (%)

 
3.6 3.1

4.

 
Tensile modulus (g/d)

 
850 1250

5.

 
Moisture Regain (%)

 

<0.1 <0.1

6.

 

Creep (%)

 

1.7 – 5.0

 

1.7 – 5.0

7. Shrinkage (%) Melts Melts

8. Melt Point (
o
C) 147 147

a) Single Braided structure

     b) Double Braided Structure 

 c) Triple Braided Structure

Figure 13  Braided structures
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The UHMWPE samples produced on a manual braiding 
machine with 48 spindles running at 25 rpm and yarn 
tension altered manually were modified in a low 
temperature plasma apparatus and then dipped in a c-
methacryloxypropyltrimethoxysilane solution for 1 h 
and dried for 2 hrs.  The samples were again modified in 
the same plasma apparatus at 70 V for 40 s, washed with 
a 75% alcohol aqueous solution and pure water, and 
immersed in a 0.1 wt.% ethanol solution of c-
aminopropyltriethoxysilane for 1 h. The UHMWPE 
samples were dried and again plasma surface modified 
at 70 V for 40 s, wounds rinsed with pure water and 
dried in air at 37°C.

The samples were treated with 1% HCl solution for 20 
min at room temperature, placed in 0.1 wt.% HA sodium 
salt solution for 1 min, and subsequently rinsed with 
pure water. They were then dipped in an aqueous 
solution of 0.1 wt.% CG for 1 min, followed by the same 
rinsing procedure. 10 bilayers of HA and CG were 
prepared by repeating this deposition process 10 times. 
The samples were dried at 37°C for 48 hrs.

The surface morphology of the Poly Ethylene 
Terephthalate (PET) samples were analyzed through 
FeSEM (Carl Zeiss, UK) before and after coating of 
UHMWPE samples. Small pieces of the samples were 
vacuum coated with gold for 150 sec. at 20mmA using 
Quorum (Q150R), placed in the vacuum chamber of the 
electron microscope and analyzed through secondary 
electron detector of FeSEM at 5 keV accelerating 
voltage. 

Further, the samples were investigated for their surface 
chemical composition of the coatings using a Fourier 
transform infrared spectrometer (Thermo Fisher 
NIWELT iS10) from 400-4000cm-1having advanced ATR 
correction mode with inbuilt library facility.

Being an implantable medical textile product, the 
sample was subjected to following tests to confirm their 
compatibility to biological systems. 

● Bacterial reverse mutation test (Salmonella 
Typhimurium) –ISO 10993- 3

● 28 day bone implantation test (New Zealand White 
Rabbits) –ISO 10993-6

● Intracutaneous Reactivity test (New Zealand White 
Rabbits) –IS 10993-10

● The skin sensitization potential (Guinea pigs) –ISO 
10993-10

● Acute systemic toxicity (Albino mice) –ISO 10993-11

● 90 day sub chronic systemic toxicity (New Zealand 
White Rabbits –after bone implantation) –ISO 
10993-11

The results revealed that the properties of HMWPE 
makes it a  great choice for many demanding bearing 
and wear applications. The recovery nature of material 
under stress, abrasive resistance under wet condition 
and, UHMPE under BFGF (Basic fibroblast growth 
factor) and ABC (atologous blood clot) are proven to 
provide very high amount of fiberoblast ingrowth. BFGF 
and ABC are the major reasons for selection of 
UHMWPE for the project. The initial biocompatibility 
testconfirmed that the material used for fabricating ACL 
is compatible to biological systems as HA and CG did not 
elicit or provoke immune system in the animal models 
tested. On the whole, from the results of in vitro and in 
vivo, we have shown that the LBL coating of UHMWPE 
enhanced cell adhesion and proliferation and facilitated 
graft healing after implantation.

POLYESTER VASCULAR GRAFT IMPLANT – PROCESS 
OPTIMIZATION  AND  PRODUCTION  SCALE-UP

In continuation to a previous work done by SITRA for the 
production of vascular grafts, a narrow width shuttle 
loom was installed at SITRA to manufacture the straight 
and bifurcated vascular graft. This weaving system 
incorporates manufacturing of two woven fabrics with 
2-D fabrics (tape and similar kinds) and 3-D fabrics 
(circular graft systems). Dobby system (20 Healdframes) 
along with CAD (Computer aided designing) system 
enables weaving of complicated pattern fabrics. This 
machine is assisted with customized pirn winder system 
enabling uniform withdrawal of weft thread.

The bifurcated branches are more complicated to 
obtain since they are separately woven in a 3-D manner. 
Weaving a tubular structure requires an upper warp 
sheet and a lower warp sheet on the loom. Crimping of 
the grafts are carried out using a stainless steel 
threaded rod. To retain the crimp, the fabric is heat set 

ousing a vacuum autoclave at 180  for 20 minutes. After 
setting, the crimped graft is removed from the rod and 
washed again. The grafts were utrasonically cleaned in 
soap solution to remove grease and dirt followed by 
rinsing in distilled water extracted in methanol to 
remove oligomers followed by extraction in distilled 
water dried in hot air oven with filtered air supply tract 
in anesthetic ether I.P. (Di-ethyl ether) to remove fatty 
greases and silicone antistatic agents and finally dried in 
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a hot air oven in a clean room. Ethylene oxide (ETO) was 
used as a sterilant to sterilize the grafts.

Weaving trials were carried out with a 150 D bright 
texturised polyester filament yarn with 72 filaments 
which was procured. The procured yarn was cross 
verified at SITRA' laboratory and the test result are 
tabulated in Table 22. 

Table 22 Quality attributes of 150 D polyester  
filament yarn

S. no.  Particulars  Result

1
 

Actual filament count (denier) / Filaments 148.42 / 72 F

2

 
C.V. o f count (%)

 
0.52

3

 

Twist per metre (TPM)

 

233.20

4

 

Mean breaking strength (g)

 

607.70

5

 

Mean elongation (%)

 

17.61

6 Tenacity (g/denier) 4.05

7 Filament diameter (mm) 0.32

Various measures were carried out as part of the 
process optimization procedure. After this, different 
types of flat tubes were produced by the vascular graft 
machine. More trials were carried  with varying process 
parameters to optimize the required width. 

The initial water permeability and probe burst strength 
characteristics of the layflat material was analysed as 
part of its mechanical characterization as per 
requirements of ISO 7198:1998 – Section 8.2.2.   

Burst strength testing is a part of in-vitro bench testing 
of finished vascular graft. It provides information on the 
strength of the prosthesis in terms of maximum load it 
can withstand. The international standard ISO 
7198:1998(e) “Cardiovascular Implants-Tubular 
vascular prostheses” specifies guidelines for this test in 
the section 8.3.3.2. The test was performed on 6 grafts 
of each size.

The probe burst strength analysis of lay flat material 
done using 5/16” (7.9mm) metallic probe at a traverse 
rate of 125 mm/min is given in Table 23.

 

Tensile strength test by ISO 13934-1 method was carried 
out on the vascular grafts.  The optical examination of 
the layflat material was done on a digital microscope, 
melt charactrisation by differential scanning 
calorimetric method and the chemical composition of 
the graft material characterized by infra-red 
spectroscopy and differential thermal analysis.

Conclusions

Tubular woven flat fabric for manufacturing vascular 
graft was developed.  Different diameter vascular grafts 
were fabricated for various requirements for the 
implantation trials. Short and long length of grafts were 
implanted on animals by the scientists of Sree Chitra 
Tirunal Institute for Medical Science and Technology, 
Thiruvananthapuram and found them suitable for 
human clinical trials.

DEVELOPMENT OF NANOPARTICLES BASED 
T R A N S D E R M A L  P AT C H E S  O F  S E L E C T E D  
CARDIOVASCULAR DRUGS 
 (Sponsored by the Ministry of Textiles, Govt. of India) 

Traditional medication delivery methods, such as pills, 
capsules, liquids, powders, and intravenous needles are 
often invasive and can lead to undesirable side effects. 
Amongst the newer methodologies for administration 
of medicines is the use of transdermal approaches, 
including gels and patches for the treatment of many of 
the more common ailments. Transdermal patches 
comprise a method of delivering medication through 
the skin in a non-invasive manner. 

During transdermal drug delivery, a patch is adhered to 
a patient's skin. The patch contains the drug to the 
patient and is designed in such a way that the 
medication permeates the skin in a controlled fashion 
thus attaining more steady levels of the drug in the 
body. These patches contain drug, which is formulated 
with the adhesives which are designed to adhere 
comfortably to the skin, which in turn allows a patient to 
use the patches for as long as is indicated by his or her 
physician. Transdermal patches are simple to use and 
constitute an efficient means for drug delivery. 

Work done 

v Selection of suitable drugs has been completed

v Conversion of selected drugs into nanoparticles is 
carried out. 

S.No  Sample ID
 

Size
 Bursting 

Load, kN

Acceptance 

criteria

1
 

VG LF1
 

22  0.395
≥200 N when 
tested with 

5/16” metallic 

probe
2

 
VG LF2

 
22

 
0.392

Table 23  Probe burst strength of lay flat using 5/16” 
metallic probe
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v Suitable polymers, penetration enhancers and 
adhesives were selected 

v Evaluation of the compatibility of additives with 
selected cardiovascular drugs such as Atorvastatin, 
captopril, indapamide and nicardipine were carried 
out. 

v Based on the above, transdermal patches were 
formulated.

Animal trials of the transdermal patches is currently 
under progress. 

DESIGN AND FABRICATION OF AN INSTRUMENT TO 
ASSESS THE PUNCTURE RESISTANCE OF SURGICAL 
MATERIAL USING SHARP EDGED PUNCTURE 
PROBE/SYRINGE NEEDLES
(Sponsored by the Department of Science and 
Technology, Ministry of Science and Technology)

The objectives of the project were to, 

· develop an instrument to assess the puncture 
resistance of surgical material as well as geotextiles 
material by measuring the force required to cause a 
sharp – edged puncture probe to penetrate through 
the specimen  and

· standardize the test procedure to be adopted for 
quality evaluation of puncture resistance of surgical 
materials and geo textiles materials.

SITRA developed a puncture resistance tester is shown 
in Figure 14.

Figure 14  SITRA Puncture resistance tester

The instrument has the following essential 
components. 

- Puncture probes fabricated with stainless steel 
which have higher hardness and can be attached 
with Penetrometer probe holder.

- A Penetrometer, which will be used to measure the 
force and corresponding deflection of the fabric 
required to make the hole on the specimen using 
the puncture probe.

- The Penetrometer has an up and down movement 
with the puncture probe

- To facilitate a wide range of sample testing, three 
types of sample holders were fabricated. They are,

· Sample holders for surgical gloves holding, 
protective textiles/packaging material/geotextiles 
and geotextiles

The instrument has three types of load cells to measure 
the penetration force range from 0 to 1500kg. The 
accuracy of the load cell is assigned as per the 
International standard ISO 7500. The details of the load 
cell are as follows.

a) Load cell penetration force ranges from 0 to 2 kg 
with accuracy of ± 1g. This load cell is used to assess 
the puncture resistance of surgical gloves

b) Load cell penetration force ranges from 0 to 25 kg 
with accuracy of ± 25g. This load cell is used to 
assess the puncture resistance of packing materials

c) Load cell penetration force ranges from 0 to 1500 
kg with accuracy of ± 3.8 kg. This load cell is used to 
assess the puncture resistance of Geo textiles.

Working performance

Working performance in terms of repeatability and 
consistency of test results was  assessed.  To assess the 
working performance of the instrument, different types 
of gloves, packing materials and geotextile materials 
were procured and the details are given in Table 24. The 
procured materials were tested for their puncture 
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 Table 24 Materials used to assess the working 
performance of the developed instrument

S.no  Material  
Thickness

(mm)

Fabric weight 

(gsm)

1)
 

Rubber gloves
 

0.25 520

2)

 

Nitrile gloves

 

0.18 325

3)

 

Chemical resistant gloves

 

0.35 800

4)

 

Surgical gloves

 

0.12 160

5)

 

LDPE

 

0.08 70.7

6)

 

HDPE

 

0.08 77.5

7)

 

Nonwoven Geotextiles-1

 

2.55 245

8) Nonwoven Geotextiles-2 1.28 139

9) Nonwoven Geotextiles-3 1.47 203

10) Nonwoven Geotextiles-4 1.89 361

11) Nonwoven Geotextiles-5 2.81 593

resistance property using SITRA developed puncture 
probe tester. The mean test results of puncture force 
and its relevant deflection obtained from the SITRA 
developed instruments are given in Table 25. Deflection 
means the distance between the probe to press it. 

Before commencing the working performance study, all 
the three varieties of load cells were calibrated.  Also, 
the puncture resistance test was repeated 10 times for 
each sample. It was also noticed that there was no 
significant variation in the test results obtained during 
the 10 readings. Hence, the instrument can be used for 
testing  materials for their puncture resistance 
properties.

Table 25  Puncture resistance of different types of 
materials

S.no  Material  Puncture 

Resistance in N

Deflection in 

mm

1) 
 

Rubber Gloves 
 
18.6

 
12

2) 
 

Nitrile Gloves 
 
15.8

 
10

3) 

 
Chemical resistant gloves 

 
25.1

 
8

4) 

 

Surgical gloves 

 

3.1

 

5

5) 

 

LDPE 

 

19.8

 

16

6) 

 

HDPE 

 

20.6

 

18

7) 

 

Nonwoven Geotextiles-1 

 

140

 

23

8)

 

Nonwoven Geotextiles-2

 

140

 

17

9)

 

Nonwoven Geotextiles-3

 

152

 

15

10) Nonwoven Geotextiles-4 401 14

11) Nonwoven Geotextiles-5 649 16

DEVELOPMENT OF NANOFIBROUS MEMBRANES FOR 
WOUND HEALING BY CONTROLLED RELEASE OF 
INDIAN HONEY AND CURCUMIN.
(Sponsored by DST Nanomission)

Curcumin and Indian honey have been historically 
treasured for their medicinal properties and are being 
taken as food, medicine, and also find application in 
beauty therapy, cosmetics, etc. In medicine, honey has 
been used as a wound healing agent for centuries in its 
natural form, with lot of practical challenges like sticky 
surface, getting eliminated along with exudates, etc. 
Applying it along with adhesive film also has its 
limitations as it might stick and damage the tissues. 
Therefore, a controlled release of honey and Curcumin 
would do a greater job of healing the wound. A polymer 
back bone is required for the controlled release. It is 
attempted to maintain a higher proportion of honey : 
Curcumin and reduce the polymer matrix, for making of 
an excellent wound healing membrane.

Work done 

§ Coaxial electrospinning needle has been designed 
and fabricated for preparing the core sheath type 
nano fibres. 

§ Optimization of the ratio of honey: polymer and the 
electrospinning process parameters have been 
completed.

§ The nanofibrous membrane has been charcterized

§ Animal study of developed nanofibrous membrane 
has been completed

§ Modifications have been carried out in the electro 
spinning setup for producing nanofibrous yarns. 

EVALUATION OF SURGICAL FACEMASKS FOR SPLASH 
RESISTANCE AGAINST BLOOD AND FILTRATION 
PROPERTY AGAINST BACTERIA – A COMPARATIVE 
STUDY 

Surgical facemasks are worn by healthcare 
professionals for preventing the risk of cross infection 
and hospital acquired infections (HAI). It provides 
sufficient protection to the wearer against the splashing 
of blood and other body fluids from the patient and also 
helps to hold the wearer's secretions or excretions, 
which may be responsible for spreading of infection, 
coming out from the mouth and nose.  A surgical face 
mask needs to cover the wearer's nose to chin region for 
avoiding the liquid droplets to contact the wearer.  Also, 
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the healthcare professionals and operation theatre 
nurses are prone to blood splash during joint 
arthroplasty,  neuro and orthopedic surgeries. A splash 
resistance test is carried out to know the different levels 
of liquid penetration resistance behavior of the surgical 
facemasks. The construction details of the face mask are 
given in Table 26

S.no

 

Types of facemasks

 
Construction 

details

1)
 

2-layer facemasks
 
S1S2

2)
 

3-layer
  

facemasks type 1
 

S1S2S2

3)  3-layer  facemasks type 2  S1MS2

4)  4-layer  facemasks type 1  S1MMS2

5)  4-layer   facemasks type 2  S1MS2S2

Table 27  Surgical face masks construction

Table 26  Fabric weight and thickness of spunbond 
and meltblown material

S1 and S2– Spunbond fabric; M – Meltblown fabric

S.no
Types 

of 
material

Material
code

Fabric
weight
(GSM)

Thickness
(mm)

Spunbond 
(outer layer)

Spunbond 
(inner layer)

Meltblown

1) S1

S2

18 0.16

2) 29 0.23

3) M 15 0.10

Five types of surgical face masks were used in this study. 
The construction details of face masks used in this study 
are given in the Table 27.

The face masks were produced using face mask 
conversion machine. All the face masks were 
manufactured as per standard size of 175 mm in length 
and 95 mm in width. Due to the poor tear strength, the 
meltblown layer is always kept between the pair of 
spunbond layers.

The study revealed that the presence of meltblown 
layer reduces pore size and also improves both liquid 
barrier and filtration properties of the face masks.

FABRICATION OF AN INSTRUMENT TO TEST THE DRY 
MICROBIAL PENETRATION RESISTANCE EFFICIENCY OF 
PERSONAL PROTECTIVE EQUIPMENT AS PER 
INTERNATIONAL STANDARD

Personal Protective Equipment (PPE) is defined as “any 
device to be worn or held by the users for protection 
against one or more health and safety hazards”. These 
hazards may result from contact with chemical, 
biological, radiological, physical, electrical, mechanical 
agents and other workplace hazards. Any construction 
or design failures of PPE, can leave the users exposed 
dangerously to hazards. Various international standards 
determine the performance requirements and test 
methods for PPE against infectious agents. One such 
instrument is dry microbial penetration resistance 
tester which mimics the condition of migration of 
bacteria through a barrier material in the dry state 
carried by organic or inorganic particles. 

The study was carried out to indigenously develop an 
instrument for testing the microbial penetration 
resistance efficiency of PPE such as surgical gown, 
drapes, clean air suits, etc. when challenged with 
contaminated microbes in dry form as per ISO 22612: 
2005.

The test was carried out on test pieces, each fixed in 6 
containers. In every container, except one, a portion of 
talc contaminated with Bacillus subtilis is poured on the 
test piece. One container is left uncontaminated as a 
control. A sedimentation plate is inserted at the base of 
each container at a short distance below the test piece.

The apparatus supporting the containers is then 
vibrated by a pneumatic ball vibrator. The talc that 
penetrates is captured on the sedimentation plate. The 
sedimentation plates are removed and incubated. The 
number of colonies produced are counted (Figure 15 ).

Figure 15   Schematic representation of functioning of dry microbial penetration resistance tester.
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Validation of the instrument is currently under 
progress.

DEVELOPMENT OF SODIUM ALGINATE – HERBAL 
EXTRACT MEMBRANE FOR THE MANAGEMENT OF 
WOUNDS

In recent times, there is a remarkable shift of focus from 
synthetic drugs to natural medicines/therapy 
(phytomedicines) since synthetic drugs are expensive, 
show enhanced drug mediated side effects and are 
resistant towards organisms such as MRSA, VRSA, M. 
tuberculosis, enteric bacteria and VRE. Natural 
medicinal substances were generally found in the 
different parts of plants, animals, insects, microbes, 
mineral rocks, marine and aqueous origin substances. 

The present work was taken up to study the 
characteristics of A.sessilis and prepare a membrane of 
A.sessilis with alginate for biomedical applications. 
Phytochemical, antibacterial, antioxidant and 
cytotoxicity studies were carried out. The swelling 
behaviour and biocompatibility of the sodium alginate 
biocomposite membrane were analyzed. The 
developed As-SA membrane was subjected to 
haemocompatibility tests and its haemolysis efficiency 
was calculated.

The results of the antibacterial activity indicate that the 
ethanolic extract of the herb inhibits the growth of 
polyculture containing both Gram positive and Gram 
negative microorganisms which behave similar to that 
of synthetic drugs.  The minimum inhibitory 
concentration of the ethanolic leaf extract was 
determined against the wound specific pathogens. The 
minimum growth inhibition of 800 µg/ml was observed 
for 6 out of 8 organisms. 

The results of phytochemical analysis showed the 
presence of tannins, alkaloids, flavonoid, terpenoid, 
steroid, proteins and amino acids as major bioactive 
components present in the extract which was 
substantiated with the FTIR results. The results of 
antioxidant activity confirmed the effectiveness of 
bioactive components. 

Based on the results of antimicrobial, antioxidant and 
phytochemicals studies, the membrane was prepared. 
The As-SA membrane showed clear zones of inhibition 
(ZOI) and higher percentage of reduction against all 

wound specific organisms.  Irrespective of the 
difference in the concentration of the membrane, 
swelling nature of SA and As-SA membranes were found 
to be high. Further, the membrane was found to be non-
cytotoxic and haemocompatible.

ENHANCED LEUKOCYTE F ILTRATION USING 
OPTIMIZED ELECTROSPUN MATS

(Joint Project with SCTIMST, Tiruvananthapuram)

Filtration of cellular blood products is the most effective 
method for removing leukocytes from cellular blood 
products. Although filtration of blood has been 
available for many decades, the recent development of 
filters capable of achieving a 3–4 log reduction in white 
cell content has stimulated interest in the use of these 
filters to prevent adverse effects such as HLA 
sensitization and CMV transfusion.  Most of the high 
efficiency filters are depth filters composed of layers of 
synthetic fibers. The filtration mechanism in such filters 
may depend on: (1) filter type, packing of fibers, fiber 
surface chemistry; (2) the physical properties of the 
blood cells such as deformability and surface expression 
of adhesive protein receptors; (3) the liquid suspension 
(plasma colloid or crystalloid and equivalent ionic 
content) in which the cells are suspended and (4) 
temperature and flow rate of the filtration process. 

The main objective of the project was to develop a non-
woven filter for removing leukocytes from blood and its 
components before blood transfusion by electro-
spinning technique.  

In this study, three membranes were developed which 
were  named as 2, 4 and 6 as per the thickness. Blood 
from human volunteer was collected into a bag added 
with the anticoagulant CPD-A. The filter device was 
connected to the bag through the inlet and the bag was 
hanged at a height of 2 m from the floor. Blood was then 
allowed to pass through the EVAL filter under the effect 
of gravity. A 20 mL blood was used for each filtration. 
The filtered blood was collected through the outlet. The 
RBC, WBC and platelet count was analyzed before and 
after each filtration using Haematology Analyzer. The 
adhesion of WBC, RBC and platelets were quantified by 
the adhesion ratio, defined below.

 
x 100

 Initial Count

(Initial count - Count after exposure)
Adhesion (%) =
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The visualization of adhered platelet and leukocyte on 
the membranes were done by SEM analysis of the 
membranes after filtration.

Studies to test the multiple layers blood filtration of 
SITRA optimized membrane is currently in progress.

DEVELOPMENT OF NOVEL, BIODEGRADABLE ADULT 
INCONTINENCE DEVICE
(Sponsored by BIRAC)

Urinary incontinence leads not only to various health 
problems, but also to self-embarrassment in the elderly 
limiting their mobility and thus quality of life. While a 
number of adult incontinence devices are available in 

Blood filtration was not possible with the SITRA 6 
membrane. Blood didn't pass trough it even after 20 
minutes (Table 27).

Table 27    Filtration of WBC through SITRA 
membranes

Membrane  % Depletion of 

WBC

2  37.66

4  39

6  0

the market, the price for a single unit ranges from Rs 
45/- to Rs 95/-per piece, putting it beyond the reach of 
majority of aged in India. Furthermore, the 
environmental impact of the current devices on 
emerging countries particularly in India, which has 
underdeveloped waste management services, is 
particularly devastating, and this is only set to worsen. 

This study attempted to completely replace the use of 
environmentally harmful materials in the construction 
of sanitary devices with natural, eco-sustainable, bio-
degradable materials with high absorbency and anti-
microbial properties.

Design and development of adult-incontinence device 
using biopolymers has been completed along with the 
validation of its design (Figures 16 & 17). The developed 
devices were evaluated for their physical (swelling) and 
antimicrobial properties (Figures 18 -20). Finally, the 
use and applicability of bio-degradable non-wovens  in 
the design of adult, urinary incontinence device(s) were 
validated.

The results show that the developed biopolymers-SAP 
can absorb about 26 g/g in saline and water and 
exhibited more than 90% bacterial reduction against E. 
coli and P. aeruignosa, while only 40% for S. aureus.

SITRA 2                                                   SITRA 4                                             SITRA 6

Figure 16  SEM images of the samples

Figure 17  Developed biodegradable adult 
incontinence device. Figure 18  Swelling study of developed biopolymers
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Comparative assessment of adult incontinence device, 
the Physico Chemical characterization report & 
comparative study report with leading brands  is under 
progress.

MEDICAL TEXTILE PRODUCTS IDENTIFIED BY INMAS 
FOR WOUND HEALING AND RADIO  PROTECTIVE 
EQUIPMENT BASED ON TEXTILES 
(Sponsored by the Ministry of Defence, Govt. of India)

The project aims to develop the medical textiles 
products for defence applications.

Blood absorptive gauze

Guazes made from non-medicated cellulose material 
that improve the blood and body fluids absorbing 
capability were developed. 

Blood absorptive packing gauze

To treat deep wounds, SITRA has developed wound care 
products which contain naturally available bleached 
cellulose material packed into hydrophilic bags.

Natural polymer based wound dressings

This product improves the wound healing ability in 

Figure 19  Full product absorptive capacity.

Figure 20  Antimicrobial test of the developed 
biopolymers.

terms of providing antibacterial activity over the wound 
bed. 

Multilayer wound care products

These wound care products have four different layers. 
The first layer (wound contact layer) has a non- 
adherent property with the wound bed. The next layer 
is made using mechanically extracted fibres which have 
natural antibacterial activity. Another layer has odor 
absorbing capability. The back layer acts as a protective 
layer against further injury.

SITRA has sent all the developed products to the 
defense establishment for their views and suggestions. 

DEVELOPMENT OF TOTAL COMFORT INDEX 
PARADIGM FOR SURGICAL GOWN
(Sponsored by the Ministry of Textiles, Govt. of India) 

Medical professionals are at risk of contamination from 
various blood borne pathogens that can be contacted 
by occupational exposure to patients' blood and body 
fluids. Protective clothing is mandated for hospital 
supported staff in operating rooms, isolation areas, 
emergency rooms and intensive care units. They serve 
to minimise the cross infection between patients and 
healthcare workers.  AAMI PB70 provides standards for 
expected use conditions and procedural applications 
for selecting materials for gowns based on the required 
level of barrier protection. Apart from barrier 
performance of surgical gown, comfort characteristics 
also play an important role. Only limited studies are 
available which incorporate the comfort characteristics 
and barrier properties of surgical gowns. A study on 
comfort characteristics of the commercially available 
non-woven samples is much needed.

With no comprehensive comfort index available for 
surgical gowns that can help users to understand the 
comfort properties of fabrics, SITRA took up the present 
research work to develop a comfort index, by combining 
the test results from sophisticated instruments 
available at SITRA for the measurement of comfort 
properties.

Radioactive mopping textiles

Natural cellulose materials blended with super 
absorbent polymer are packed in the bag which have 
hydrophilic nature on one side whereas the other side is 
hydrophobic in nature. 
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Sample  
ID 

Sample description
 

(g/m)

Areal
density

2

S1
 

SMS
 

35

S2
 

SMS
 

43

S3

 
SMS

 
50

S4

 

Antistatic SMS

 

35

S5

 

Antistatic SMS

 

50

S6

 

Alcohol Repellent & Antistatic SMS 35

S7

 

Alcohol Repellent & Antistatic SMS 45

S8

 

SSMMS

 

35

S9

 

SSMMS

 

43

S10

 

Absorbent Spunbond laminated 40

S11 Absorbent Spunbond Laminated 70

S12 Breathable Viral Barrier (BVB) 70

Table 28  Nonwoven sample description

Fabric Touch Tester (FTT) shown in Figure 21 was utilized 
to measure the objective tactile comfort properties of 
the nonwoven samples.

Figure 21 Fabric Touch Tester (FTT)

The FTT provides objective assessment of fabric 
hand/Touch value and grading with 13 physical indices 
through the measurement of following properties
· Fabric thickness
· Fabric compression
· Fabric bending
· Fabric surface roughness
· Fabric surface friction
· Fabric thermal properties

Twelve commercially available nonwoven samples were 
taken for this project and details of the samples are 
given in Table 28 .

The 13 physical indices were used to calculate the 
Primary Sensory Indices (PSI) namely smoothness, 
softness and warmness. With this PSI data, the  Total 
Hand/Touch value was derived. The corresponding 
grading (Very low to very high) is also given by the FTT 
instrument.

From the results, it was observed that 

·Sample S8 which is SSMMS of 35 GSM has high 
softness (0.59) because of very low Bending Work, 
Bending Average Rigidity, Thickness and 
Compression Work while high Compression 

 and Recovery .

·The Qmax value is the lowest than rest of the 
samples for BVB sample S12 of 70 GSM which 
exhibits high warmness (0.67) when compared to 
all other samples.

·The surface smoothness is highest for sample S6 
which is alcohol repellent and has antistatic SMS of 
35 GSM. 

·The total hand value which is calculated based on 
the smoothness, softness and warmness values is 
highest for sample S6 (0.57).

Other comfort related properties of the surgical gown 
samples like air permeability, fabric porosity, thermal 
conductivity, water vapour resistance need to be tested. 
These results will be used to formulate a comfort index 
for the surgical gown samples.

EFFECT OF STERILIZATION ON THE PROPERTIES AND 
PERFORMANCE OF OPERATION THEATRE DISPOSABLE 
APPARELS – AN IN-HOUSE STUDY

The primary purpose of sterilising an item in hospitals is 
to destroy all living microorganisms and reducing the 
hospital acquired infections. However, the impact of 
sterilization may alter the properties of the sterilised 
materials. The manufacturers of operation theatre 
apparels only specify the properties of the materials 
used before sterilization and are mostly not aware 
about the changes in the properties of post sterilization 
materials. There is no concrete study on effect of 
sterilsation on the properties and performance of the 
operation theater apparels.  Hence, SITRA initiated a 
study on the “Effect of sterilization on the properties 
and performance of operation theatre disposable 
apparels”.

Different kinds of nonwovens used in operation theatre 
apparels were procured from various manufacturers. 
The details of the nonwoven are given in Table 29.  All 
the samples were packed into gas permeable packaging 
and sterilized using ETO technique.

Average Rigidity Average Rigidity
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Table 29      Details of the Nonwoven samples

Sample ID  Type of Nonwoven GSM

S1  SMS  35

S2  SMS  43

S3
 

SMS
 

50

S4
 

Antistatic SMS
 

35

S5

 
Antistatic SMS

 
50

S6

 

Alcohol Repellent and Antistatic SMS 35

S7

 

Alcohol Repellent and Antistatic SMS 45

S8

 

SMMS

 

35

S9

 

SSMMS  

 

35

S10

 

SSMMS  

 

43

S11

 

SSMMS 

 

50

S12 Absorbent laminated 40

S13 Absorbent Spunbond Laminated 70

S14 Absorbent Spunbond Laminated 105

S15 Spunbond Laminated 40

S16 BVB  70

Hydrostatic pressure is the method used for 
determining the resistance of fabric to be penetrated by 
water. The method is applicable to all types of fabrics 
which are intended to be water resistant whether or not 
they have been given a water-resistant or water-
repellent finish. The hydrostatic head test was 
performed according to AATCC test method 127. 

Impact penetration test is a test method which is 
applicable to any textile fabric, which may not have 
been given a water resistant or water repellent finish. It 
measures the resistance of fabrics to the penetration of 
water by impact, and can be used to predict the 
probable resistance of fabrics to rain penetration. It is 
especially suitable for measuring the penetration 
resistance of fabrics used in garments as well. Impact 
penetration test was performed according to AATCC 
test method 42.

There was a significant increase in water resistance of 
most of the samples except S6, S8, and S14 after the 
sterilization process. Further work relating to testing of 
other barrier performance properties is in progress. 

DEVELOPMENT OF AN OBJECTIVE METHOD TO 
CHARACTERIZE THE LIQUID TRANSPORT PROPERTIES 
OF DISPOSABLE DIAPER 

Incontinence products such as diapers are always used 
in a wet state. In the diaper-skin micro-climate, the 
absorption and transportation of urine through and 
across the diapers are simultaneously accompanied 

with the heat and moisture transfer, which are a key to 
warm-cool mechanism related to comfort perception. 
Apart from causing unhealthy skin conditions, occlusive 
diapers with poor liquid moisture transport properties 
is another crucial factor for the comfort perceptions. 
Thus, incontinence products with superior moisture 
transfer properties play an important role in reducing 
dermatitis and enhancing the comfort properties.  

In order to characterize the dynamic liquid moisture 
transport properties of diapers quantitatively, SITRA 
carried out a study to develop an objective method to 
characterize the liquid transport properties of 
disposable diaper using Moisture Management Tester 
(MMT). It simulates the real situations when a person 
wears a diaper and discharges urine at a certain rate. 
The original indices introduced in the MMT are not 
sufficient enough to characterize the liquid moisture 
transfer properties. Therefore, this study brings out 
another set of new indices that need to be extracted to 
identify the liquid moisture transfer properties of diaper 
more effectively, especially in a dynamic wetting 
condition.

The liquid moisture management properties of a textile 
material is evaluated by placing a fabric specimen 
between two horizontal electrical sensors each with 
seven concentric pins. The flow rate of the test solution 
is 0.011 ml/sec. A predetermined amount of test 
solution that aids in the measurement of electrical 
conductivity changes are dropped onto the centre of 
the upward-facing test specimen surface.

Figure 22  Moisture Management Tester (MMT)

The test solution is free to move in three directions (a) 
Spreading outward on the upper surface of the fabric. 
(b) Transferring through the fabric from the upper to the 
bottom surface. (c) Spreading outward on the lower 
surface of the fabric. The electrical resistance readings 



44

Annual Report 2018 - 19

are used to calculate fabric liquid moisture content 
changes that quantify dynamic liquid transport 
behaviours in multiple direction of the specimen.

The summary of the measured results are used to grade 
the liquid moisture management properties of a fabric 
by using predetermined six machine reading indices 
such as wetting time, absorption rate, maximum wetted 
radius, spreading speed, accumulative one-way 
transport capability and overall (liquid) moisture 
management capability for both top and bottom layers.

Five indices, surface wetting time (SWT), maximum 
moisture content (MMC), moisture remained (MR), 
moisture accumulating rate (MAR) and moisture 
accumulating capacity (MAC)  were extracted from the 
liquid content change graph over time. These indices 
were used to describe the dynamic liquid transport 
performance of  diapers.

Towards validation of the new indices developed, 
procurement of various commercial baby diapers 
available in the market is in progress.

USE OF NANOTECHNOLOGY TO DEVELOP AN 
ALTERNATE BIODEGRADABLE ACQUISIT ION 
DISTRIBUTION LAYER THAT IMPROVES FLUID 
DISTRIBUTION IN HYGIENE PRODUCTS

Acquisition distribution layer is one of the sub layers 
that is used in hygiene products such as baby diapers 
and adult diapers. They are hydrophilic, guaranteeing 
prompt passage of liquids into the absorbent core. The 
open structure of the nonwoven web ensures fast liquid 
distribution and absorption into a wide area of the core. 
Porous material consisting of synthetic fibres or 
nonwovens made of synthetic polymers such as 
polyester, polyethylene or polypropylene. Thermal 
bonding is the technique that is used to produce the 
ADL layer. The synthetic fiber layer is highly porous and 

provides rapid fluid acquisition under load. Some 
diapers today use as much as 170 gsm of ADL. Just 10 
years ago it was hard to find anyone using more than 40 
gsm. SITRA's innovation is to mimic the currently 
existing ADL in the market by preparing electrospun 
biodegradable material directly onto the top layer with 
the additional benefit of antimicrobial coating.

Optimization of the electrospun nanomats is currently 
under progress along with the characterization of the 
electrospun nanomats for moisture management and 
antimicrobial properties.

FABRICATION OF AN INSTRUMENT TO TEST THE WET 
MICROBIAL PENETRATION RESISTANCE EFFICIENCY OF 
PERSONAL PROTECTIVE EQUIPMENT (PPE) - IN HOUSE 
PROJECT

Efficiency of PPE that are used in health care sector is 
evaluated based on its ability to protect the user ( health 
care professionals and patients) from the infectious 
agents. The material is expected to act as a barrier 
against the penetration and proliferation of 
microorganisms in a situation where the exposure of 
PPE to biological fluid is more. 

A study was taken up to indigenously develop an 
instrument for testing the microbial penetration 
resistance efficiency of PPE such as surgical gown, 
drapes, clean air suits, etc., when challenged with 
contaminated microbes in wet form as per ISO 22610: 
2018.

Test specimens were prepared by aseptically cutting 25 
x 25 cm samples from the barrier to be tested. A donor 
material was prepared by inoculating a HDPE film with 
approx. 104 to CFU of Bacillus subtilis. The donor 
material is placed on top of the test specimen with the 
bacteria touching the sample. A schematic 
representation of functioning of wet bacterial 
penetration resistance tester is shown in Figure 23.

 

 

 

 

 

 

Working principle

Figure 23 Schematic representation of functioning of wet bacterial penetration resistance tester.
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The combination of the test sample and the donor 
material were then sandwiched between a rotating 
petri dish and an oscillating stainless steel finger. As the 
sample and petri dish rotate, the finger attempts to 
force the bacteria from the donor material through the 
sample and onto the petri dish.  The petri dishes are 
then placed in an incubator. After incubation, the 
numbers of bacteria colonies that have passed through 
the barrier are counted. The colony counts are used to 
calculate the barrier efficiency of the product.

The design of the instrument has been completed and 
the fabrication is under progress.

FABRICATION OF AN INSTRUMENT TO EVALUATE 
BACTERIAL FILTRATION EFFICIENCY (BFE) OF MEDICAL 
FACE MASK MATERIALS, USING A BIOLOGICAL 
AEROSOL OF STAPHYLOCOCCUS AUREUS

Workers, primarily those in the health care profession 
involved in treating and caring for individuals injured or 
sick, as well as the patients, can be exposed to biological 
aerosols capable of transmitting diseases. These 
diseases, which may be caused by a variety of 
microorganisms, can pose significant risks to life and 
health.  Hence it is essential to assess the effectiveness 
of materials used in protective clothing for protecting 
the wearer against biological aerosol developed using S. 
aureus  (AATCC 6538).

SITRA took up the study to indigenously develop an 
instrument for evaluating the bacterial filtration 
efficiency of medical face mask as per ASTM F 2101 – 14.

The test specimen is clamped between a six-stage 
cascade impactor and an aerosol chamber. The bacterial 
aerosol is introduced into the aerosol chamber using a 
nebulizer and a culture specimen of S. aureus. The 
aerosol is drawn through the test specimen using a 
vacuum attached to the cascade impactor. The six-stage 
cascade impactor uses six agar plates to collect the 
aerosol droplets which penetrate the medical face mask 
material. Control samples are collected with no test 
specimen clamped in the test apparatus to determine 
the upstream aerosol counts (Figure 24 ).
 
The agar plates from the cascade impactor are 
incubated for 48 hrs. and counted to determine the 
number of viable particles collected. The ratio of the 
upstream counts to the downstream counts collected 
for the test specimen are calculated and reported as a 
percent.

The Prototype model has been developed. Validation 
has been completed with comparison of the results 
from an international laboratory.  An Instrument as per 
2014 version is under fabrication.

Figure 24   Schematic representation of functioning of bacterial filtration efficiency tester.
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TRANSFER OF TECHNOLOGY AND 
RESEARCH UTILISATION

SERVICES TO MILLS

As in the previous years, the range of services offered by 
SITRA continued to be effectively utilised by its 
members this year as well. The services availed by the 
mills during 2018 - 19 are given in Table 30.

Table 30  SITRA's services availed by textile mills 
during 2018 - 19

           Member Non
                                     units members

 
 Fibre, yarn and fabric testing 152 685

Consultancy services 62 83

CPQ study and Online 45 103
surveys 

Training: Executives, 37 49          
supervisors and operatives

Accessories testing &  19 61
instrument calibration

Testing of fibres, yarn and fabric was the most preferred 
service during the year, being patronised by 152 mills, 
representing almost 73% of SITRA’s membership. Apart 
from the member units,  685 non-member units also 
utilised this service. The number of samples received 
from the mills remained more or less the same as last 
year at 85528 (Table 31). 

The “Costs, Operational Performance and Yarn Quality" 
study (CPQ) covering key areas of a mill's functioning, 
initiated by SITRA more than 2 decades ago, has been 
receiving good appreciation from mills. During the year 
2018-19, 105 mills availed this service. 

             

    Material                                           Commercial                                                    Project and others
 

Samples Tests Samples Tests

Fibres 46661 178134 446 1174

Yarns 18829 42197 683 1779

Fabrics 4437 5936 65 136

Chemical testing 11591 15426 604 1612

CoE tests 4010 5274 - -

Total 85528 246967 1798 4701

Table 31 Testing services offered by SITRA during 2018 - 19  

The monthly online survey of raw material cost and yarn 
selling price, initiated by SITRA in  April  2013,  has been 
receiving good response from the mills and during the 
year 2018-19, on an average, 78 mills participated in the 
12 surveys.

The training programmes offered for the managerial, 
supervisory and operative personnel were utilised by 37 
(around 17%) member units, while 105 non-member 
units also availed this service. Further details regarding 
the training programmes are given in the section under 
'Training and development programmes' and 'Labour 
training'.

Close to 30% of SITRA’s member units and 83 non-
member mills retained SITRA for consultancy 
assignments on various operational problems, techno-
economic studies, energy conservation studies and 
other technical/techno-economic problems. Some of 
the important assignments that were handled by SITRA 
during the year, are listed below.

·Machinery valuation

·Yarn realisation study

·Techno-economic viability study

·Humidification system study 

·Modernisation study

·Assessment of laboratories for compliance to 
ISO/IEC 1705:2005 or 2017 standard

·Compressor air flow study

·Study on fabric costing

·Energy audit

·Noise level study

·Water consumption audits

Type of service
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·Preparation of reference material containing 
Heavy Metals for a PT provider

·A study on the technical feasibility of establishing 
a dyeing unit 

·Trouble shooting of ETP in a bleaching and dyeing 
units

·Starting up of new knitting unit

·Work and performance study in a weaving unit

·Performance audit

·Technical troubleshooting service for processing 
units

·Study of soft flow dyeing and yarn dyeing  
machines

Details of the individual consultancy services that were 
offered to the mills during the year are presented in 
Annexure V.

COMPUTER AIDED TEXTILE DESIGN CENTRES

With good response from the industry to its first 
Computer Aided Textile Design Centre (CAD), that was 
established in the year 1995, SITRA established 3 more 
centres, as a part of the PSCs. These 4 centres are 
functioning under SITRA's control without any financial 
assistance from the Ministry. The CAD system facilitates 
the creation of numerous designs quickly which can be 
varied or changed instantly depending upon the 
requirement of the customers. Computerised card 
punching, an intermediate technology, which will 
reduce the cost in both handloom and powerloom 
sectors, is also offered by the CAD centres. Table 32 
shows the various services of these centres that were 
utilised by the decentralised weaving sector. 

Table 32  Services offered by the CAD centres during 
2018 - 19  

 S.No.        Type of service                      No. of services

1. Designs development 
 /graph printouts              

2. Card punching 124
3. Training programmes     3  

(persons trained)                (9)

 382
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POWERLOOM SERVICE CENTRES

To cater for the requirements of the decentralised 
powerloom sector, SITRA has set up powerloom service 
centres at various places of powerloom concentration.  
The first of its kind was established at Somanur three 
decades ago. Since then, six more centres have been 
established and all these 7 centres are sponsored by the 
Ministry of Textiles, Government of India. The centres 
are located in Tamil Nadu at Karur, Komarapalayam, 
Palladam, Rajapalayam, Salem, Somanur and 
Tiruchengode. SITRA also operates a textile service 
centre at Chennimalai for the benefit of both handloom 
and powerloom units in that region. SITRA's Textile 
Testing and Service Centre at Tirupur offers various 
services to processing, knitting and garment units.

The PSCs (Powerloom Service Centres) have conducted 
a number of interactive sessions with powerloom 
entrepreneurs under the TUF scheme. Various 
consultancy services like cluster development 
programme, buyer-seller meet, exposure visits with 
Association & Society members to best practices 
following units at various places in India,  entrepreneur 
development programmes, etc., were offered during 
the year. The centres also carried out many machinery 
inspections under the credit linked capital subsidy 
scheme. Weaving units are also continuously getting 
the service of the centes for various aspects like new 
project report preparation, machinery valuation, 
techno-economic viability study, project appraisal, 
textile extension study tour, etc. 

Many units in Coimbatore, Erode, Namakkal and Salem 
districts that have installed rapier looms in recent times 
have immensely benefitted from the various services 
offered by the centres.

The buyer-seller meets have created a good platform 
for manufacturers and have contributed to the huge 
volume of Indian poplin and cambric fabrics exported 
from these units.

Efforts taken by the SITRA powerloom service centres 
to implement the welfare schemes, under the Group 
Insurance scheme of Government of India, have 
benefitted about 22,830 workers engaged in weaving, 
twisting, warping and sizing units. 

The various services rendered by these powerloom 
service centres are given in Table 33. There has been a 
drop in the utilisation of many of the services by the 
industry during the year as compared to last year.

 



Table 33 Services rendered by the powerloom 
service centres (2018 - 19)

S.               No. of 
 No. services

 1. Consultations 115

 2. New designs development 1068

 3. Yarn / cloth / chemical samples 39,767
testing  

 4. Training programmes 118
(persons trained) (810)

 
 5. Liaison / request visits 3,637

 6. Number of looms inspected 23,659

 7. Number of special works 105*

* Seminars / TUF meetings / Talks

KNITTING DIVISION

SITRA undertakes knitting trials and suitably advices the 
spinning mills in the region to produce the required 
quality yarns. Apart from the above service, the knitting 
division is rendering several other important services 
like testing the knitted fabric, technical consultations, 
identification of the causes for the defects, sample 
development, machinery valuation, etc., In addition to 
the above, the knitting department is conducting 
seminars focusing on the latest trends in the knitting 
industry and providing training at various levels. The 
following services were offered during 2018 - 19.

Ø Testing of various quality parameters of knitted 
fabrics and garments

Ø Fabric faults, cause and remedial measures

Ø Consultancy services

Ø Conducting training programmes

Ø Preparing technical feasibility reports

Ø Machinery valuation and inspection

Karl Mayer warp knitting and warping machines are 
available at SITRA for mills/parties for samples 
development as well as product development in 
medical textiles.

The various services offered by the division in the year 
under review are given in Table 34. Compared to the 
previous year, there has generally been an 
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Type of service

Type of service

improvement  in the utilisation by the industry of all the 
services offered by the division.  

Table 34  Services offered by the knitting division                        
(2018 - 19)

S.  No. of
No. services

 
1. Testing 4620
 
2. Samples knitting on 1,394

FAK machine

3. Knitting performance of yarn 386

4. Other testing services 398
 
5. Fabric observation 723

6. Defect Analysis 1719

7. Consultancy 390

DEFECT ANALYSIS WING

SITRA established during the year 2016 a separate wing 
for “Defect Analysis” which enables mills to send their 
yarn and fabric (woven and knitted) samples for analysis 
of defects.  Fabrics can be analysed for both weave/knit 
faults as well as wet processing faults. Based on the 
analyses carried out, mills receive reports indicating the 
maximum possible evidences for the root cause of the 
problem in the sample(s) sent for analyses.

Ø Defects analysis 

The various defects that can be assessed include 
contamination, stain, shade variation- barre or 
bands in knitted and woven fabrics or patches, 
colouration effects, blend irregularities, stress 
failure, holes due to chemical, mechanical or 
biological damage, etc.

Ø Re-engineering and design evaluation 

Mills can be guided on re-engineering and design 
evaluation of woven and knitted fabrics (Both warp 
and weft knitted fabrics).

Ø  Sewability 

Samples sent by mills would be evaluated for the 
performance of sewing threads / needles on 
different sewing machines that are available with 
SITRA. 
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Ø  Appearance / Performance of woven and knitted               
fabrics

Details of the running performance of the yarns 
during knitting and details of grey fabric appearance 
like thick places, thin places, long thin places, long 
thick places, slubs and contaminations using SITRA 
method as well as on a  4 Point System of inspection 
method.

During the year, 1,527 samples were tested for the 
above parameters. The major testing services offered 
were 

WEAVING CENTRE

SITRA's weaving centre is fully equipped with different 
types of shuttleless weaving machines like, Sulzer 
Projectile P700 HP, Picanol GTX Plus Rapier, Toyota JAT 
710 Air-jet and Dornier LWV 4/E Air-jet machines to 
provide the following services to the textile industry to 
meet the global competition.

> Preparation of project proposals, model project 
reports and technical feasibility study reports for 
weaving units under Technology Upgradation Fund 
(TUF) scheme.

> Entrepreneur Development Programme for new  
entrepreneurs to start weaving units

> Conducting weavers and maintenance training 
programmes on shuttleless weaving    machines

.
> Consultancy services and liaison visits

> Product development and sample weaving

> Yarn performance study in shuttleless weaving 
machines

> Woven fabric defect analysis

> Management development programmes for sizing 
units 

> Supervisory development programmes

> Training programme on fabric quality inspection 
and cloth analysis

> In-house training programmes for weaving units

Two technical studies, 2 weaving consultancy 

Yarn count (76),  Weight per unit area (76), Hank to 
Cop (67), Shrinkage and Spirality(48),  Ends and picks 
per Inch (34), CPI/WPI (20), Yarn Twist (17) and Others 
(60).  
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assignments, 2 products development work, 26 sample 
weavings, 3 different training programmes wherein 70 
persons were trained, were the major activities of the 
division during the year.

TEXTILE CHEMISTRY DIVISION

SITRA 's Textile Chemistry division, with nearly 4 
decades of experience, has the skilled manpower and 
expertise in chemical processing, effluent treatment, 
chemical testing, consultancy, training, etc., to meet the 
ever increasing  demands of today's industries. The 
laboratory is accredited by National Accreditation 
Board for Testing and Calibration Laboratories (NAB

Ø Textiles (Fibre, yarn and fabric)
Ø Textile accessories
Ø Technical textiles
Ø Medical textiles
Ø Bio-degradability of chemicals
Ø Packing materials
Ø Water (Drinking water, construction water, 

bore well water, mineral water, etc)
Ø Waste water / Effluent (general and as per 

TNPCB norms)
Ø Industrial water

L) 
and meets the requirements of ISO / IEC 17025: 2005 
and its test reports are valid across the globe. The 
department's eco testing, water analysis and fibre & 
wet processing laboratories are equipped with State-of-
the-art testing equipment to carry out testing on 
various aspects namely,

The lab has increased the no. of parameters in the scope 
of accreditation by more than 200% compared to the 
previous cycle of accreditation which means increased 
range of testing of the products and improved 
recognition in the global market. Now, majority of the 
quality control tests required by buyers are included in 
the NABL scope of accreditation. Water testing to test 
drinking water, construction water, borewell water, 
surface/river/ground water, water from purifiers, water 
from treatment plants, sewage water, effluent water, 
industrial water, etc.  have also received NABL 
Accreditation in the year 2018. The lab is also equipped 
with facilities required to carry out the tests required for 
organic certifications like Eco mark in India, Global 
Organic Textile Standard (GOTS), Global Recycling 
Standard (GRS), etc. and pre-requisite testing for Oeko-
Tex certification. The lab also has facilities for carrying 
out testing of oils, wax rolls, packing materials, sizing 
ingredients, etc as per the requirements of the 
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respective standards. The pre-requisite testing was 
done on fibre, yarn, fabric and garment samples for 
different mills/exporters to meet regulations for OEKO 
TEX certification. 

The environmental lab has now facilities required to test 

most of the testing requirements of, 

o Potable drinking water as per IS 10500: 2012  

o Packaged drinking water as per IS 14543: 2016 

o Water for textile industry as per IS  201:1992 

o Laboratory grade water as per ISO 3696

o Packaged Natural Mineral Water as per IS 

13428, etc.

Analytical Instruments

The lab is equipped with state-of the art instruments to 

test the harmful substances in the textile, residues in 

water, etc. The following are the major instruments 

available with the laboratory

v High Performance Liquid Chromatography

v Liquid Chromatography with Mass 

Spectraometer Triple quad

v Gas Chromatography with Mass  

Spectraometer

v High Performance Liquid Chromatography

v Fourier Transform Infra Red Spectroscopy

v Inductively Coupled Plasma Mass 

Spectrometry

Further, the lab is equipped with equipment viz., UV-Vis 

spectrometer, Atomic Absorption Spectrometer (AAS), 

Total Organic Carbon analyser (TOC), etc. for testing of 

eco parameters. The lab carries out testing of various 

samples as per national and international standard test 

methods such as AATCC, ASTM, IS, ISO, BS EN ISO, DIN, 

APHA, OECD, EN, etc. 

SITRA's textile chemistry department with skilled 
manpower and expertise, has offered consultancy 
services to processing mills on various areas such as 
water consumption audits, technical troubleshooting, 
process optimization, technical feasibility study, dyeing 
with natural dyes, etc. Tamil Nadu Pollution Control 
Board (TNPCB) has recognized the department for 

carrying out water consumption studies at processing 
units. During the year, the department has offered a 
wide range of consultancy services to textile mills, 
Government bodies and chemical suppliers. The details 
are given in  Table 35.

  S.                  Nature of consultancy                    No. of     
no.                                                                          services

  1 Water consumption audits 80

  2 Technology transfer of the 1

outcome of a research project

  3 Preparation of Reference Material 2

containing Heavy Metals for a 

PT provider

  4 Consultancy for the dyeing of nylon 1

mono filament using haematin black 

(Logwood)

  5 A study on the technical feasibility of 1

establishing a dyeing unit at “KINFRA” 

Textile centre, Kannur

  6 The study on the dyeing of Polyester/ 1

Viscose/Lycra knitted defective fabrics

  7 Training Programmes 6

(no. of persons trained) (44)

  8 Trouble shooting of ETP in a 1

bleaching unit

  9 Trouble shooting of ETP in a 1

dyeing unit

 10 Assessment of testing laboratories 10

(for NABL)

The department conducts training programmes on 
various aspects of testing, quality control, general 
analysis, instrumental analysis to mill technicians, 
international participants, students, research scholars, 
etc. During the year 2018-19, the department 
conducted 6 training programmes and a total of 44 
persons were trained. 

  

Table 35 Services rendered by the Chemistry                    
division (2018 - 19)

Staff of the department are also accredited by NABL as 
assessors to carry out assessment of testing 
laboratories as per ISO/IEC 17025 Standard. During the 
year, 10 assessments were carried out.
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SITRA TEXTILE TESTING AND SERVICE CENTRE, 
TIRUPUR            

In order to cater for the requirements of the knitting 
industry, textile processing units, export houses etc., in 
the region, SITRA has established a sample collection 
centre at Tirupur in the year 2005. Samples collected at 
the centre are brought to SITRA the same day. In many 
cases, results are reported to the customers within 24 
hours, thus reducing considerably the turn around 
time. Based on customers' feedback, SITRA has 
upgraded the centre into an extension service centre 
and has completed the process of setting up a 
laboratory with essential instruments for physical and 
chemical testing of knitted fabric / garments, water 
effluent, chemicals etc. During the year 2015, the 
centre had moved to a spacious building to accomodate 
more instruments. With additonal instruments added 
during the year, the centre has been able to reduce the 
turnaround time of sending samples to SITRA and carry 
out testing for water / effluent testing, fibre 
identification & blend analysis, etc. The number of tests 
carried out by the centre during the year was 2723, 
which was more than 6% increase over the previous 
year (2557 tests). However, the number of samples 
received witnessed a slight drop to 1571 during the 
year, compared to 1644 during the previous year.

CENTRE OF EXCELLENCE FOR MEDICAL TEXTILES

The Centre of Excellence for medical textiles was 
established at SITRA under Mini Mission I of Technology 
Mission on Technical Textiles (TMTT), promoted by 
Office of the Textile Commissioner, Ministry of Textiles, 
Government of India during the year 2010.  The centre 
is actively involved in various activities such as 
prototype development,  pilot scale production,  
testing and evaluation, training and seminars, standard 
formulations, incubation services, information 
resources, research and development,  technical 
consultancy and Detailed Project Reports for new 
ventures. It has technical collaboration with institutes 
like Bolton University, UK,  Kings Institute, UK and PSG 
Institute of Advanced Studies under separate MoUs.  

The centre has been equipped with several high-tech 
testing instruments for measuring various parameters 
for medical textile products. It has also developed many 
equipment on its own like the Synthetic Blood 
Penetration Resistance Tester (SBPRT), bacterial 
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filtration efficiency tester, compression bandage  
pressure  measurement  system and particulate 
filtration efficiency tester.

The centre's activities also include development of 
many medical textile products like Bifurcated vascular 
graft, 3D compression bandages for Lymphedema, 
spunlace non-woven wound dressings for malodour 
wounds, breathable surgical gowns treated with nano 
finishes, barbed - bi-directional surgical sutures, 
hospital bed linens with enhanced thermal properties 
for coma patients, hernia mesh, clinical heart patch 
fabrics, insole line for diabetic shoes, etc.  During the 
year, the centre developed wet wipes of different types, 
curcumin loaded wood pulp and chitosan coated gauze 
for different customers.

The department had prepared several DPRs as part of its 
activity to help new entrepreneurs in setting up of 
technical textile units. It was involved in the 
development of specifications / standards, apart from 
the development of prototypes.  During the year, 10 
such prototypes were developed.  The department  also 
offered consultancies on 10 different assignments. 

Another activity of the department includes training of 
personnel from industry as well as fresh entrepreneurs 
on avenues in medical textiles. During the year, the 
department trained 1169  persons under 57 different 
programmes

Staff of the department are also registered with the 
Bharathiar University, Coimbatore to guide students for 
their M.Phil and Ph.D. in Medical Textiles. 

SITRA MICROBIOLOGY AND BIO-TECH LABORATORIES

Towards providing diversified services under chemical 
testing, SITRA had started the microbiology testing 
facilities as an extension of its chemical laboratory in the 
year 2009. This NABL accredited laboratory is now 
under the CoE-Meditech and is well equipped to test 
samples as per international test standard of ASTM, 
AATCC,APHA and IS and has the facility to test samples 
for bacterial filtration efficiency, anti-bacterial activity 
assessment of textile materials : parallel streak method, 
anti-bacterial finishes on textile materials: assessment 
of testing for antibacterial activity and efficacy on textile 
products, anti-fungal activity,  assessment on textile 
materials: mildew and rot resistance of textile 
materials, anti-microbial activity assessment of carpets, 

.
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determining the anti-microbial activity of immobilized 
anti-microbial agents under dynamic contact conditions, 
anti-microbial susceptibility tests, methods of sampling 
and microbiological examination of water, heterotrophic 
plate count, ETO Sterilization, resistance of materials used 
in protective clothing to penetration by blood-borne 
pathogens using Phi X174 bacteriophage penetration as a 
test system, textile fabrics-determination of antibacterial 
activity-Agar diffusion plate test and determining the 
activity of incorporated anti-microbial agent(s) in 
polymeric or hydrophobic materials.  During the year 
2018-19, a total of  618 samples were tested by the 
microbilology  laboratory and 318 samples by the biotech 
laboratory. 

TEXTILE  ACCESSORIES TESTING                       

SITRA offers testing service to evaluate the quality of 
spinning and weaving accessories / spares as per BIS 
standards. Moreover, training is imparted to the mill 
technicians on aspects like evaluation of quality 
characteristics, sampling procedures, etc. A total of 3,353 
samples from 1099 units covering various accessories like 
carton boxes, paper cones, rings and travellers, tubes, 
kraft papers, ring spinning bobbins, paper cones, etc., 
were tested during the year under review which is 
marginally higher than the numbers compared to the 
previous year.

CALIBRATION AND PERFORMANCE CERTIFICATION FOR 

INSTRUMENTS 

Calibrating testing equipment and maintaining their 
reports is a requirement as per quality systems like ISO and 
TQM. Many mills are seeking SITRA's help to get a 
"Calibration Certificate" for their textile testing and quality 
control instruments. SITRA's certificates are rated as 
equivalent to the national standards of 

 

SITRA CALIBRATION COTTONS

the National 

SITRA has been involved in the supplying calibration 
cottons to help mills in calibrating their High Volume 
Testing equipments. A new set of calibration cotton has 
been released in November 2018. Currently available 
cottons include LL5 (Long), SL5 (Short), LM3 (Low Mic) & 
HM3 (High Mic). During the year the response from mills 
using SITRA calibration cottons has been good and SITRA 
has been receiving enquires from mills all over India. SITRA 
has supplied about 210 packets of the new set of 
calibration cottons to the mills since its launch in 
November 2018. 

Physical Laboratory (NPL), New Delhi. During the year 
under review, as many as 125 spinning, weaving and 
knitting units availed the service of SITRA to receive 
calibration certificates for1966 textile testing and 
quality control instruments. Testing the performance of 
instruments developed by SITRA and manufactured by 
its licensees is another important service rendered by 
SITRA. During the year, 3 instruments were thoroughly 
checked for their performance and certificates were 
issued.

PREPARATION OF TRAINING MANUAL FOR JOB ROLES 
IN TEXTILE MILLS

SITRA had been assigned the task of preparing National 
Occupational Standards and Qualification Packs (QPs)  
for various job roles in the textile sector by the Textile 
Sector Council (TSC) of the National Skill Development 
Council (NSDC) working under the Ministry of Skill 
Development, Govt. of India during the year 2015. 
Accordingly, SITRA has prepared the QPs for 12 job roles 
under the textile testing category, apart from the job 
role of powerloom operator. Subsequent to the 
validation of these QPs by the industry, they have been 
made  available for the industry to carry out training 
under various job roles. Under PMKVY-2, it is 
mandatory that a training centre also maintains a 
manual of each job role under which training is carried 
out. During the previous years, SITRA prepared the 
manual for the job roles of  auto cone winding tenter 
and powerloom operator.  During the year, SITRA 
prepared a mini manual for both these job roles

TRAINING SERVICES

1. STAFF TRAINING

During the year under review, SITRA offered 13 different 
training programmes which include 12 Functional 
programmes and 1 International training wherein a 
total of 810 persons were trained. The details of the 
various programmes are given in Table 36.

A. Functional programmes

SITRA's 40th Management Development Programme

The Management Development Programme organised 
every year by SITRA attracts young entrepreneurs 
interested in understanding the various aspects of 
textile mill management.  Many young executives have 
immensely benefitted from this programme that have 
been conducted in previous years.



Table 36  SITRA’s training and development  programmes (2018-19)

   S.            Duration Number of ....
    no.                              Name of the programme                                              (in days)
 A B C

               Functional programmes    

1. 40th Management development progremme 60 1 4 4

2. Training programme on 3 1 1 46
“Optimizing raw material and process 
for augmenting quality in spinning mills”

 
International programme

th    16. SITRA’s 67  international training programme 60 1 15 24

                                  Total - 80 70 810

 

   

 

3. Technical awareness programme (NTC) 1 1 1 33
Training programme on 3 1 1 20
“Air and its control in the textile industry”

4. Training programme on 6 1 1 34
“Functional skills enhancement”

5. In-House training programme on 2 1 1 30
“Functional skills for supervisory personnel”

6. Four-day training programme on 4 1 1 31
“Laboratory management & internal audit 
as per ISO / IEC 17025:2017”

7. Value added course on “Instrumental analysis” 3 1 1 20 

8. Four-day training programme on "General requirements 4 1 1 20
of proficiency testing as per ISO/IEC 17043:2010 & 
Statistical methods for use in proficiency testing as 
ISO 13520:2015"

9. Technical awareness programme in 3 2 1 22
Spinning for M/s Uster Technologies 

10. Technical awareness programme for 5 1 1 28
M/s. Grasim Industries

11. Technical awareness programme in weaving, 

12. Knitting and Processing for M/s. Uster Technologies 3 1 1 10

13. Programme on “Foundations of textile 3 1 1 6
Testing” for M/s Tommy Hilfiger

14. Supervisory development programme 2-11 2 2 21

15. Training Programmes in medical textiles 1-6 63 37 461
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Note : A - Batches     B - Orgnisations     C - Participants



The intensive programme covers all the major aspects of 
mill management - material management, production 
and productivity, statistics and quality control, 
maintenance, financial management, energy 
management, personnel management, etc. Four young 
executives attended the programme which was held 
during October 2018.

Training programme on “Optimizing raw material and 
process for augmenting quality in spinning mills”

The programme was conceived with an objective to 
enlighten the technicians on key areas that would be 
useful to spinning mills for augmenting quality in their 
units. Some of the topics covered included optimising 
Inter-relationship between HVI, AFIS & LCT, 
interpretation of test results of HVI, AFIS, department-
wise machine process parameters optimization and its 
effect on yarn quality, an assessment of roving strength 
for better yarn quality and twist contraction in cotton & 
blended yarns and its effect on quality. Forty six 
participants took part in the programme.

Technical awareness programme (NTC)

At a request from the National Textile Corporation, 
SITRA conducted a one-day training programme for their 
newly recruited management trainees. The focus of the 
programme was to sensitize the participants on the 
various technical aspects including present textile 
scenario, spinning process, fiber properties, yarn 
properties, basic weaving process, etc., Thirty three 
trainees attended the programme.

Training programme on “Air and its control in the 
textile industry”

The benefits that would accrue to mills will be multi-fold, 
if the technicians can fully understand and appreciate 
the mechanism of air in all the machines and measures 
to be adopted for their optimal application and control. 
In order to throw light on the above, SITRA conducted a 
3-day training programme on the above topic which 
covered a slew of topics like use of air in textile mills, 
measurements & units of different forms of air, details 
on ventilator fan types & condensers, air control on 
opening, cleaning and quality of raw material in blow 
room & card, types of compressors - merits & demerits 
of each type, conditioning of compressed air and air 
quality requirements for textile, benefits and energy 
saving measures & compressed air audit, compressed 
air line layouts and its significance, humidification & air 
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conditioning in mills, effect of compressed air quality on 
machine performance. Twenty participants attended 
the programme.

Training  programme on “Funct ional  sk i l l s  
enhancement”

At the request of M/s. Grasim Industries Ltd, Mumbai, 
SITRA conducted a six-day training programme for their 
technicians towards acquainting them on the various 
technical issues in spinning mills, process control steps 
to be taken in in each department and the trouble 
shooting measures for day to day management. Thirty 
four service engineers of the company attended the six 
day programme.

In-house training programme on “Functional skills for 
supervisory personnel”

At the request from M/s. Jyotrimaye Textiles, Guntur, 
Andhrapradesh, SITRA conducted a two day training 
programme for their supervisory personnel towards 
updating their knowledge on various technical aspects. 
The topics covered in the programme included current 
changes in the textile industry, process control in 
spinning, steps to ensure quality control, production and 
productivity, yarn realisation and waste control, etc. 
Thirty trainees attended the programme.

Four-day training programme on “Laboratory 
management & internal audit as per ISO / IEC 
17025:2017”

IS/ISO 17025 based laboratory quality management 
systems are applicable to all organizations/laboratories 
performing tests and/or calibrations or inspection and 
product certification and specify the general 
requirements for the competence to carry out tests 
and/or calibrations, including sampling. The 
introduction of the process approach to management 
systems and a new auditing standard which allows 
efficient and effective auditing of these systems can be 
used by internal and external auditors to meet the 
requirements of laboratory and quality systems.

SITRA organised a four-day programme so as to enable 
participants to gain an understanding of the revised 
structure, resource and processes of ISO/IEC 17025: 
2017 and for those looking to implement and conduct 
internal audits as per the changed requirements in the in 
the new standard. The programme was conducted by 
leading laboratory systems expert and Lead auditor, Mr. 
Subramanian.
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Thirteen participants from various testing laboratories, 
apart from 18 SITRA laboratory technicians attended the 
training programme.

Four-day training programme on "General  
requirements of proficiency testing as per ISO/IEC 
17043:2010"

Proficiency testing is the evaluation of participant 
performance against pre-established criteria by means 
of inter-laboratory comparisons. Clear understanding of 
stastical techniques is required to assess the 
performance of labs. SITRA has earlier organised a 
couple of PT programmes in mechanical testing of 
textiles. Further, it is planned to get ISO/IEC 17043:2010 
accreditation for conducting PT programmes in 
chemical, mechanical and biological tests. In view of this, 
SITRA has organised a four-day training programme on  
"General requirements of proficiency testing as per 
ISO/IEC 17043:2010 and statistical methods for use in 
proficiency testing as per ISO 13528:2015". The 
programme was conducted by the leading laboratory 
systems expert and lead auditor, Mr. Subramanian. 
About 20 participants from SITRA testing laboratories 
attended this programme.

Value added course on “Instrumental analysis”

As part of value addition courses for their students, a 
private Arts and Science college in Coimbatore retained 
SITRA's services to conduct a three-day programme on 
Instrumental Analysis. 

Twenty students attended the programme which 
covered both theoretical and practical demonstrations. 
The topics covered during the course were,

-  Introduction and principle of operation of 
analytical instruments 

-  Analysis on UV – VIS spectrometer
-  Analysis on TOC analyser
-  Analysis on Atomic absorption spectrometer
-  General test parameters for water / biological 

samples
-  Good laboratory practices, etc.

Technical awareness programme in spinning for M/s 
Uster Technologies (2 batches)

At the request of M/s. Uster Technologies Ltd, SITRA 
conducted a three day training programme for their 

service engineers to focus on the various technical issues 
in spinning mills, the impact of testing equipment on 
process and quality control in mills, interpreting the 
results of present generation equipment, etc. Twenty 
two service engineers of the company attended the 
three day programme in two batches.

Technical awareness programme for M/s. Grasim 
Industries

At the request of M/s. Grasim Industries India Ltd., SITRA 
conducted a 5-day training programme for their 
technical personnel. Twenty eight participants took part 
in the programme which covered topics like qality 
parameters of different textile fibres and their blends, 
fibre quality parameters impacting yarn quality, 
machine technologies in spinning, process control in 
spinning, productivity concepts in spinning, yarn 
realisation and waste control, key areas of cost 
optimization and control in spinning mills and quality 
control in fibre, yarn & fabric  dyeing process.

Technical awareness programme in weaving, knitting 
and processing for M/s Uster Technologies

At the request of M/s. Uster Technologies Ltd, 
Coimbatore, SITRA conducted a three-day training 
programme for their service engineers towards 
highlighting various technical issues in weaving, knitting 
and processing. Ten service engineers of the company 
attended the three day programme.

Programme on “Foundations of textile testing” for                
M/s Tommy Hilfiger

At the request of M/s. Tommy Hilfiger,Bangalore., SITRA 
conducted a three day training programme on 
foundations of textile testing, for their executives. Some 
of the topics covered during the programme included, 
fiber properties and its assessment, yarn numbering, 
yarn properties, woven properties, knitted properties 
chemical processing and Fabric defects etc. Six 
executives of the company attended the programme.

Supervisory development programmes (2 mills)

At the request from M/s. Super Spinning Mills Ltd., SITRA 
conducted a 11 day training programme for their 
Executives. The topics covered in the programme 
included present textile scenario, process control in 
spinning, production and productivity etc. Eleven 
trainees attended the programme.

55

Annual Report 2018 - 19



Table 37 Training programmes offered for shop floor 
workers in 2018-19

                                     Number of
  S.    Type of 
  no. programme Mills Batches  Partici-

pants

  1. Operatives 17  32    508
    training

2. Training of 2 2 32
Trainers 

              Total 19 34  540

  At the request from M/s. Concorde Textiles, Chengalpet, 
SITRA conducted a 2 day training programme for their 
Executives on 7th and 8th February 2019. The topics 
covered in the programme included present textile 
scenario, process control in spinning, quality control in 
spinning introduction to weaving, process control in 
weaving, etc. Ten trainees attended the programme.

The 67th batch of this programme was held during 
October-December, 2018 and was inaugurated by Dr. 
Prakash Vasudevan, Director, SITRA on 16th October, 
2018. Twenty four participants from 15 different 
countries, Botswana, Egypt, Ethiopia, Ghana, Kenya, 
Philippines, Mexico, Seychelles, Sudan, Srilanka, 
Tanzania, Trinidad & Tobago, Vietnam, Uzbekistan, and 
Zimbabwe attended the Programme.

The valedictory function of the programme was held on 
December 13, 2018. Participants received their course 
completion certificates from the Director, SITRA.

B. International training programme

International training,  a programme sponsored by the 
Ministries of External Affairs and Economic Affairs, 
Govt. of India, under their sponsoring schemes viz., ITEC 
(Indian Technical and Economic Co-operation Plan) and 
Colombo Plan,   is a regular feature of SITRA's training 
activity since 1974. More than 1700 participants from 
over 66 countries have so far been benefitted out of 
SITRA's expertise in textiles. 

2. LABOUR TRAINING

SITRA has been regularly conducting training 
programmes for the textile mill workers for the past 36 
years. Many mills have utilized SITRA's services in this 
area this year as well, with as many as 540 shop floor 
workers being trained during the year. All the training 
programmes (34 batches) were organized at mills' 
premises in the respective regional languages (Table 
37).

(I) Pre-employment and retraining programmes

Pre-employment training for new entrants and 
retraining programmes for the experienced workers 
were conducted in 17 mills, covering 508 operatives in 
32 batches. Significant improvement was achieved in 
key elemental timings, incidence of waste, production 
rate and quality of output in all the programmes. Details 

 

of the operatives training programmes for spinning mills 
conducted in 2018 - 19 are shown in Table 38.

Table 38 Break-up of operatives 
training programmes for spinning mills 

conducted in 2018-19

                                                              Number of
   S.
  no.   Tenting jobs Mills Batches Partici-                                           

pants

1. Preparatory 1 1 15

 2. Ring frames 13 26 415    

 3. Auto cone winding 2 4 67   

 4. TFO 1 1 13

                      Total  17 32 508

Training of trainers programme

At the request from M/s. Kaayar Exports, Kovilpatti, 
SITRA conducted a five day training programme for their 
senior workers / trainers towards sensitizing them on 
the various technical aspects as to update them on those 
aspects they need to focus on as trainers. The topics 
covered in the programme included present textile 
scenario, work methods, duties and responsibilities of 
operatives in mills, etc. Fourteen trainees attended the 
programme.

Training for trainers

At the request of a member mill in Rajapalayam, SITRA 
conducted a 5 day training program for their trainers / 
training officers. The focus of the programme was to 
sensitize the participants on the various technical 
aspects involved in spinning mills on topics like the 
present textile scenario, production and productivity, 
work load and work assignment, right work method; 
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absenteeism, material handling, housekeeping etc., 
Eighteen trainers attended the programme.

ANCILLARY SERVICES FOR TEXTILE MILL OPERATIVES

1. Aptitude tests for selection of operatives

Since the jobs in textile mills are mostly semi-skilled, 
repetitive and monotonous, it is of utmost importance 
to select only those individuals who would have these 
characteristics and would desire  to do these jobs. By 
doing so, mills can not only ensure more productivity 
but also greater commitment and involvement amongst 
the employees.

SITRA's aptitude tests are exclusively designed to meet 
the specific requirements of assessing the ability or 
aptitude of employees to do the expected activities in 
the various departments of a textile mill. These tests are 
being effectively used by around 200 member mills for 
the selection of employees and they are appreciative of 
the effectiveness of these tests. The tests measure 
whether an individual has the capacity or latent ability 
to learn and perform a given job if adequate training is 
provided. The use of aptitude tests is advisable for fresh 
applicants who have little or no experience and may be 
used by the mills interested in selecting employees for 
whom training will result in greater performance. The 
tests are designed to cover the operatives for 
preparatory, spinning and weaving departments. Most 
of the jobs in these departments involve  I) Visual acuity 
eg., ability to note end breakages, ii) Two hand 
coordination for working at machines eg., operations 
like piecing and knotting, iii) Finger dexterity eg., 
operations like piecing and knotting iv) Eye and hand 
coordination for operating the state-of-the-art 
machines and v) quick reaction time to respond to 
emergencies at the work place. All these psychophysical 
attributes are measured by using the three tests in the 
SITRA  Aptitude Test Kit.

Since 2005, SITRA has included another sub-test to the 
Kit - colour blindness. Many times, it is observed that 
operatives suffering from colour blindness are unable to 
distinguish the subtle differences in colour variations as 
also identify the basic colour combinations. In order to 
ensure the best fit of operatives with the job, it is 
essential to screen out persons with this defect. During 
the year 2018-19, 12 aptitude test kits were purchased 
by the textile mills.

 

2. Multimedia DVDs on work methods

A new version of multimedia training materials, in DVD 
format, for the benefit of spinning mill operatives was 
released by SITRA in the year 2013. Like the earlier 
version of VCDs released by SITRA, this DVD version also 
will serve as a handy tool for spinning mills to educate 
operatives on the right ways and means of working in 
spinning mills. All departments from mixing to reeling 
are covered. The highlight of the DVD is the option 
available to users to select any of the 5 languages voice-
over namely, Tamil, Telugu, Malayalam, Kannada and 
Hindi. An English version of the DVD is also available 
separately.

Departments covered: Mixing, blowroom, carding, 
combing, drawing, speedframe, ring spinning, open end 
spinning, manual cone winding, auto cone winding, ring 
doubling, two for one twisting and reeling.

During the year 2018-19, 10 DVDs were purchased by 
the textile mills.

CONFERENCES AND SEMINARS

Meditex 2018

SITRA, in association with Radeecal Communications, 
Admedabad organized Meditex 2018, a medial textiles 
Conference cum Expo from 6th to 8th June 2018 at 
Mumbai.

The following seminars were organized as part of 
Conference

1. Occupational safety for Medical personnel 
which includes, doctors, nurses and medical 
staff.  Close to 60 delegates participated in the 
seminar.

2. Opportunities, challenges and innovation in 
medical textiles. This seminar elucidated the 
various avenues available in the field of medical 
textiles and the recent developments in it. 
Around to 75 delegates participated in it.

The three-day expo witnessed a total footfall of around 
2500 persons that included personnel from the medical 
fraternity, medical textile product manufacturers, 
students and staff of textile testing industry and 
entrepreneurs.
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Conference on “Energy efficiency for a  sustainable 
future”

To celebrate Energy Conservation Day of the Govt. Of 
India, falling on 14th December, SITRA organised a One 
day conference cum exhibition on “Energy Efficiency for 
a Sustainable Future" at SITRA auditorium on 14th 
December, 2018.

Mr.P.Nataraj, Chairman, The Southern India Mills 
Association (SIMA) inaugurated the Seminar and 
Mr.G.Raghavan, GM - South (Lighting), Havells India Ltd. 
delivered a special address.

The Conference had the following technical papers, 
discussing various topics on energy conservation being 
dealt by experts from the industry.

o Load optimization of transformers to save 
energy

o Emerging   trends   in   energy   conservation   
in compressed air systems

o How to optimize power cost through optimal 
power mix

o Schemes for the replacement of IE3 motors
o Market transformation of energy efficiency in 

India
o Energy  saving   opportunities   in   waste   

collection systems

An energy Expo was also held as a concurrent event. 
Twenty seven  exhibitors   ranging  from dealers /   
manufacturers/distributors of air compressors, 
humidification systems, transformers, energy efficient 
motors, lighting systems, drives & UPS, generators, fans 
& pumps, oil & lubricants, boilers, energy auditing 
agencies, power measurement & energy monitoring 
systems exhibited their products. The day-long expo 
witnessed more than 350 participants from textile mills, 
different Industries, general public as well as students 
and faculty from colleges.

The conference proceedings also witnessed a “Energy 
quiz” for the industry participants and students. At the 
end of the day, a debate was held in Tamil on “Who plays 
a key role in energy conservation – Management or the 
employees?”

One-day seminar on corporate governance and 
financial restructuring of textile mills

SITRA, in association with DAA Consulting, a chartered 
financial consultant firm and Wazir Advisors, 
consultants with domain expertise in textiles & apparels 
and retails, conducted an one-day seminar focusing 
some of the financial aspects that require clarity by the 
textile industry. The seminar aimed to analyze core areas 
in the textile business, coupled with strategies to 
overcome business challenges and disruptions and 
ensuring continuity. Senior executives from the textile 
industry including managing directors and chairmen of 
textile units attended the seminar which was held on 3rd 
December, 2018.

Mr. Balasundaram, Chairman, Coimbatore Capital Ltd. 
inaugurated the seminar. The following papers were 
presented by experts from DAA consulting, Wazir 
advisors and SITRA. The presentations were coupled 
with case studies related to the topic of discussion.
 

· Funding, financial structuring & corporate 
governance

· Manufacturing excellence and cost 
optimization

· Driving business growth - diversifying and 
scaling up

· Operational strategies for an amphibious 
business management of spinning mills:

· Compliance for textile industry

58th Joint Technological Conference

The 58th Joint Technological Conference of Research 
Associations was held at NITRA, Gaziabad on 15th 
February, 2019. General V.K.Singh, Hon'ble MoS for 
External Affairs, Govt. of India had inaugurated the 
conference which witnessed 12 papers being presented. 
A seminar on Protective textiles held the next day had 
another 10 papers. SITRA scientists presented the 
following five papers during the Conference and the 
Seminar.

1. Product development using banana fibers 
blended yarn manufactured using cotton 
spinning system  
- M.K. Vittopa & G. Nagarajan

2. Study   of   ringframe   from   energy   efficiency   
perspective      
-  N.Vasanthakumar,   M.Muthuvelan and 
S.Chandirasoodan
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3. Durable non-Fluorinated functional textiles 
using fumed Silica sols 
-  K.H. Prabhu and S. Sivakumar

4. Durable   UV   radiation   and   microorganism   
protective   textiles   using   biopolymer   
nanocomposites   
-  N. Sudhapriya & S. Sivakumar

5. Protective garments for personnel's in glass / 
metal industry using high performance fibers 
-  M.K. Vittopa & D.Jayaraman

Interactive workshop on zero  defects in wet 
processing

The scope of wet processing, covers multiple processes 
wherein products are pre-treated, dyed, printed and 
finished through a liquid-based process to add value to 
the materials. Due to the various complexities involved, 
it is often difficult to find out the exact cause of a defect / 
non-conformity of a finished product. By excercising 
proper process and quality control measures at various 
stages of supply chain and processing, it is possible to 
avoid the occurrence of defects / non-conformities. In 
order to throw light on these aspects and to enlighten 
the technicians and supervisors in the industry 
regarding the necessary care to be taken for the same, 
SITRA organised workshops at Komarapalayam and 
Karur. Some of the topics covered at the seminar include

* Process and quality control in wet processing

* Practical aspects of effluent treatment

* Different types of defects and their mode of 
occurance

* Actual case studies of defects in industry and 
means adopted to handle them.

Totally, 180 participants took part in these seminars and 
benefited.

MOUs / MoAs Signed

During the year, Memorandums of Understanding / 
Agreement were signed with the following 
organisations/ Institutions/agencies:

a) Curitex Medical Pvt. Ltd., Vadodhara, a private 
medical devices stat-up for the Commercialization 
and licensing of SITRA developed products 
including contract-manufacturing services.

b) D u c i t  M a t e r i a l s  L L P,  M u m b a i  f o r  
Technologytransfer of SITRA developed Medical 
Textiles products

c) Hindusthan College of Arts and Science, 
Coimbatore for conduct of Training programmes 
and workshops in Genomics and Molecular 
biology

d) Karunya Institute of Technology and Sciences for 
mutual sharing of R&D opportunities of both 
institutions.

5)

2. K.H.Prabhu, Sonic wave extraction of tannin 
material in powder form from Anacardium 
Occidentale L.Nut Skin Test, Application No. 
201841007312, 2018.

M/s. Sri Kannapiran mills Ltd, Coimbatore to serve 
as an industry partner and commercialising the 
technology on green reduction process in dyeing.

6) MAG Solvics Pvt. Ltd. for joint working on 
commercial development of a new technology 
trash analyser.

Patents filed

Ketankumar Vadodaria, Mark David Samraj S, 
Functional Wound Dressing, Application No: 
201841026776, 2018.

Ketankumar Vadodaria, T.Sureshram, E.Santhini 
and Abhilash Kulkarni, SITRA Fluid Handling 
Capacity Tester (SFHCT), Application No: 

Ketankumar Vadodaria, Veerasubramanian 
Doraisamy, Splash Resistance Tester, Application 
No: 201941002817, 2019.

Ketankumar Vadodaria, T. Sureshram, E. Santhini 
and Abhilash Kulkarni, Low to Highly Exudating 
Wound Models and Methods, Application No: 
201941011854, 2019.

1.

3.

201941002887, 2019.

4.

5.
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COMMUNICATION

Library

SITRA library with its large collection of books and 
periodicals continued to attract many technicians from 
member mills as well as students from colleges and 
universities. During the year, more than 2500 visitors, 
which included technicians, students and  outside 
specialists visited SITRA library for utilising its rich 
collection of books and journals. Two hundred and 
thirty six books have been added  to the existing bank of 
more than 26,000 books on various technical subjects, 
apart from textiles and management. SITRA has also 
been receiving more than 100 Journals on varied 
aspects on textiles and allied disciplines.

Overseas Visits

Dr. Prakash Vasudevan, Director, visited the United 
Kingdom during 16.07.18 to 28.07.18. During his two-
week stay in the country, he visited the following 
institutions/organisations to understand the work 
carried by them and explore the possibilities of 
collaboration:

- Hainsworth Company in U.K., with beginnings in 
1783 and manufacturing high value woollen fabrics 
for a number of applications

- The Leeds Beckett University's School of design 
which is working on sustainable technologies with 
regards to coloration and multiple applications in 
medical textiles.

- The University of Manchester which has a state-of- 
the-art composites laboratory and is interested in 
collaborating with SITRA to setup a similar facility.

- The Leeds University which is working in multiple 
areas of technical textiles. He also attended the 
Textile Institute's 91st World Conference held at 

Manchester, U.K. whereas many as 79 papers were 
presented in the areas of natural fibres, functional 
textiles, textile processes, colour, testing, etc.

Dr. Prakash Vasudevan visited Uzbekistan, during 
16.8.18 to 19.8.18 as part of Government of India's 
delegation of the Uzbek-lndia Joint Working Group on 
co-operation in textile sector, led by the Textile 
Commissioner, MoT, New Delhi. During the visit, the 
Government signed MoUs for joint working in the areas 
of textiles R&D.

Participation in Expos / Exhibitions

Towords dissemination of its services to the industry 
SITRA regularly participates in exhibitions held at 
various places. During the year SITRA participated in the 
following Expos:

- 46th India International Knit Fair organised by IKFA 
th thheld at Tirupur on 15  to 17  of May 2019.

- Fabrics & Accessories Trade show organised by SS 
Textile Media Pvt. Ltd. at Trade Centre, KTPO, 

th thWhitefied, Bangalore on 8  to 10  of March 2019.

- Knit Tech 2019 organised by Hi-Tech International 
Trade Fair India Pvt. Ltd., at Hi-Tech Tirupur 
Exhibition Centre, Ring Road, Thirumuru 

st thganpoondi, Tirupur, India on 1  to 4  March 2019.
 
Publications

During the year, SITRA brought out 24 publications 
which included 2 research / inter-mill study reports, 12 
online reports, 4 Focus, 1 Trends and 3 eTechletters 
(SITRA news publication) (Annexure III).

SITRA scientists published 4 research papers in technical 
journals and presented 6 papers in conferences and 
seminars (Annexure VI). 

60

Annual Report 2018 - 19



ANNEXURE  I

THE STAFF

DIRECTOR
Dr.Prakash Vasudevan, M.Sc. (Textile Engineering), Ph.D 

(Leeds)

SPINNING
Assistant Director and Head of Division:
D.Jayaraman, M.Tech.

Senior Scientific Officers:
G.Nagarajan, M.Tech.

R.Soundararajan, B.E.

S.Balamurugan, M.Tech.

Scientific Officers:
M.K.Vittopa, M.Tech., A.M.I.E.

V.Vijayajothi, M.Tech.

WEAVING AND KNITTING

Senior Scientific Officer:
S.Sounderraj, M.Tech.

Scientific Officer:
C.Vanithamani, B.Tech.

LIAISON AND CONSULTATION
Senior Scientific Officer & Head of Division: 
J.Sreenivasan, M.Tech.

Senior Scientific Officers:
N.K.Nagarajan, M.Tech., MBA.

P.Subash, M.Tech.

N.Ravichandran, M.Tech.

Scientific Officers:
G.Santhana Krishnan, M.Tech.

Sambhaji Shivaji Chavai, M.Tech.

TEXTILE ENGINEERING & INSTRUMENTATION  
Principal Scientific Officer & Head of Division:
M.Muthukumaran, B.E.

Senior Scientific Officers:
M.Muthuvelan, B.E., PGDBA., M.B.A., M.Phil (Mgmt). 
N.Vasanthakumar, B.Sc., A.T.I.

Scientific Officers:
G.Ilango, DME.

S.Chandirasoodan, M.Tech.
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TEXTILE PHYSICS 
Senior Scientific Officer & Head  of Division:  
Dr.R.Pasupathy, M.Tech., M.B.A., A.M.I.E, Ph.D

Scientific Officer:
M.Kumaran, M.Tech.

TEXTILE CHEMISTRY
Senior Scientific Officer & Head of Division :
S.Sivakumar, M.Tech., D.T.P

Senior Scientific Officer:
Dr.K.H.Prabhu, M.Tech., Ph.D

TRAINING 
Principal Scientific Officer & Head of Division:
Dr.K.Sajjan Rao, M.Sc., M.Phil., Ph.D., PGDPM&IR, DIC.

CENTRE OF EXCELLENCE FOR MEDICAL TEXTILES
Principal Scientific Officer & Head of Division:
Dr. Ketankumar Vadodaria, M.Tech., Ph.D.

Senior Scientific Officers:
Dr.E.Santhini, M.Sc., Ph.D.

T. Sureshram, M. Tech.

Scientific Officers:
D.Veerasubramanian, M.Tech.

Abhilash Kulkarni, M.Sc., (Tech.)

S.Radhai, M.Sc., M.Phil., Ph.D

ADMINISTRATION  
Head - Finance and Cost Accounts:
K.Vadivazhaki, B.Com., A.C.A.

Head - HR:
R.Sivaram, MHRM, M.B.A.

Senior Stores Officer:
M.Babu, B.E. 

Principal Scientific Officer:
R.Suganthi, M.Sc., M.C.A., M.C.S.D., Net 07, OCA & OCP. 

Secretary to Director:
N.Saradha Jayalakshmi, M.Sc., M.B.A.

Junior Officer:
K.Prabha, M.Com., PGDCA
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stTotal staff strength as on 31  March 2019 

Officers :.....................39
Scientific/Technical assistants :.....................31
Administrative staff :.....................12
Skilled/Semi skilled &
maintenance services :.....................13
Technical assistants on contract :.......................4

                    Total    :.............. .......99

Powerloom  service  centres  (Govt. sponsored)

Officers :.......................2
Scientific/Technical assistants :.....................25
Skilled/Semi skilled :.......................3

            Total..: ....................30

ANNEXURE  I (Contd..)

THE STAFF

ANNEXURE II

 VISITORS

Mr. Asheesh Gupta, Defence Institute of Physiology and Allied Sciences, Defence Research and Development 

Organization (DRDO).

Dr B.Chandrasekaran, Director, CLRI, Chennai.

Shri V. Gunasekaran, Joint Director of Agriculture, Govt. of TamilNadu, Erode.

Dr. Khandewal and Dr. Chandrasekhar, Assistant professors, IIT Hyderabad.

Dr Prasad Potluri, Director of Research, Northwest Composites Centre, School of Materials, University of Manchester, 

UK.

Mr. Roy Conway, School of materials, University of Manchester, UK.

Shri Raghavendra Singh, IAS, Secretary, Ministry of Textiles, Delhi.

Shri T.V.Ratnam, Ex Director and Advisor, SITRA.

Mr. P Vinoth and Ms. M Subbalaskshmi, Scientists, Defence Research and Development Organization (DRDO), Bengaluru.
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ANNEXURE III

 SITRA PUBLICATIONS DURING 2018 - 2019

   1.  Research / Inter-mill study reports :

 

 2. Focus:

A performance study on harmonic filters used in textile mills - M.Muthuvelan and B.Harishankar

Will load optimization on a transformer save energy? - A case study - M.Muthuvelan and B.Harishankar

Study of cable loss in textile mills for energy loss minimization - M.Muthuvelan and B.Harishankar

Staffing pattern in spinning mills - J.Sreenivasan and N.Ravichandran

Studies on yarn contraction levels in cotton yarns in conventional and compact ring spinning systems - D.Jayaraman 
and V.Vijayajothi

How commercial efficiency fluctuated in the year 2018-19 for cotton counts? - An analysis - J.Sreenivasan

3. SITRA eTechletter: 

3  issues

 4. Other Publications:

Annual report  2017-18

An inter-mill study on fibre to yarn conversion cost - 7th study- J.Sreenivasan, P.Subash

A study of effect of suction pressure in compact spinning on yarn hairiness and its impact on air consumption in Air 
Jet Looms - D.Jayaraman, S.Balamuguran & V.Vijayajothi

A novel approch towards improving yarn quality in the manufacturing of Polyester Viscose blended yarns - 
D.Jayaraman, M.K.Vittopa and G.Nagarajan

rdCosts, operational performance and yarn quality:  Inter-mill study of key factors (33  study) 
-   J.Sreenivasan, P. Subash and N.Ravichandran
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ANNEXURE IV

 SITRA DEVELOPMENTS

1. Machinery 

Storage positive feed system for knitting machines
High speed reeling machine
High production cutting machine
High speed blending draw frame single delivery machine
"Spinfan" system for fancy yarns
SITRA - VOLKA ring frame
"Enerspin" drive system for ring spinning & doubling frames
SITRA "miniSPIN" - Miniature spinning plant for test runs
SITRA ENERCONER - Energy efficient drive control system for automatic cone winding machines
Energy and production information system for ring spinning frames "SITRA EnerInfosys"
Ener TFO
SITRA CIM
SITRA Microcontrol
Weavability Tester
High performance jute flyer spinning frame - SITRA Jute Flyspin
Micro controller based energy saving & information system for air compressors used in textile mills 
-  SITRA PCRA ENERCOMP
SITRA PCRA Climocontrol

2. Fibre and Yarn Testing Instruments

Fibre bundle strength tester
Trash separator
Electronic twist tester
Electronic lea strength tester
Semi - Automatic twist tester
Motorised twist tester
Nep counter
SITRA motorised multi-board yarn appearance winder
Electronic load indicator for conventional lea strength tester (ELCONLEA)
SITRA rapid sample conditioner
SITRA- ABRATEST - Yarn abrasion resistance tester
Single yarn strength tester
Schnidt model yarn tension meter
Roving strength tester

3. Others 

SITRAlised energy saving spindle tapes CSP system and fabric strength tester
SANTIMIT Fabric winding mechanism for powerlooms
Weft feeler mechanism to stop the loom Arterial prosthetic graft
   for pirn changing SITRA pneuma kit
Energy efficient fans - SITRA excel fan SITRA motor relay tester
Infra colour dyeing machine Lab fabric dyeing machine
Shore hardness tester Soxhlet extraction mantles
Cyberscan bench top PH meter Microprocessor based electronic balance
Fabric stiffness tester Launderometer
Drapemeter Crease recovery tester
Fabric thickness tester Perspirometer
MRG crimp tester SITRA Enercool
Fabric elongation tester Fabric compression tester
Fabric roughness/friction tester                               SITRA's Bacterial Filtration Efficiency Tester 
UV Photocatalytic reactor SITRA's blood penetration resistance tester

SITRA may be contacted for the addresses  of the Licensees

Self anchor suturing machine
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ANNEXURE V

LIST OF STUDIES / SERVICES RENDERED TO MILLS

Mills utilised SITRA’s services and expertise for a wide range of their requirements. Some of the studies/services 

attended during 2018 - 19  were:

Water consumption and time study of soft flow dyeing machines (94), Machinery valuation (17), Technical 

troubleshooting at processing mills (15), Technical consultancy for spinning mills (13), Monthly inter-mill survey (12), 

Assessment of laboratories for NABL accreditation purpose (8), Energy audit (11), Air compressor study (6), 

Compressor air flow study (5), Humidification plant study (3),  Preliminary audit (2), Process audit (2), Preparation of 

Reference Material containing Heavy Metals for a PT provider  (2),  Comprehensive Energy Audits (2), 

Apart from the above, the following studies were also undertaken: Techno economic viability study of spinning mills, 

Technology transfer of the outcome of a research project,  

 

Internal audit of other laboratories, Noise level study, 

 

Air consumption on air Jet spinning machines study, Work 

assignment study, Yarn costing study, Diagnostic study, DPR (Detailed Project Report) for starting a new dyeing unit, 

Staff optimisation study, Mandatory Energy Audits, Vortex-

Compressed air consumption study, Energy Consumption study, Consultancy for the dyeing of nylon mono filament 

using haematin black (Logwood), A study on the technical feasibility of establishing a dyeing unit, The study on the 

dyeing of Polyester/Viscose/Lycra knitted defective fabrics, Trouble shooting of ETP in a bleaching unit, Trouble 

shooting of ETP in a dyeing unit, Starting up of new knitting unit, Technical Study of a waving unit.    
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ANNEXURE VI

PAPERS PUBLISHED IN JOURNALS AND PAPERS PRESENTED IN CONFERENCES

PAPERS PUBLISHED IN JOURNALS

Ketankumar Vadodaria 
Abhilash Kulkarni
E Santhini 
Prakash Vasudevan

M. Kun, C. Chan, 
S. Ramakrishna, 
Abhilash Kulkarni  
Ketankumar Vadodaria

H. Onishi, Y. Machida, 
E.Santhini
Ketankumar Vadodaria

Santhini E, 
Pramila VM, 
Shalini M, 
Vignesh Balaji R 
Chellamani KP

J. F. Kennedy, K. Bunko, 
E.Santhini, 
Ketankumar Vadodaria 
S. Rajasekar

Materials and structures used in meniscus repair and 
regeneration: A review.

Advanced textiles for wound care, In: 12. Textile-based 
scaffolds for tissue engineering

Advanced textiles for wound care, In: 8. Novel textiles 
in managing burns and other chronic wounds.

Preparation and characterization of PLGA based 
biocompatible nanoparticles for the sustained delivery 
of growth factor for wound healing applications.

Advanced textiles for wound care, In: 10: The use of 
'smart' textiles for wound care.

Biomedicine, 2019, 9(1): 11-22. (ISSN 
2211-8039).

Elsevier publications. 2018, 329-362.

Elsevier publications. 2018, 211-260.

Current Science, 2018, 115(7):1287-
1296, (0.883) 

Elsevier publications. 2018, 289-311.
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PAPERS PRESENTED IN SEMINARS /CONFERENCES

D.Jayaraman

G.Nagarajan

M.K.Vittopa

 

G.Nagarajan

M.K.Vittopa

M.K.Vittopa

Rohini H, Pramila VM, 
Ketankumar Vadodaria &  
Santhini E

“Market potential and emerging trends in MMFT trade”

“Product development using banana / cotton fibre 
blends”

“Development of functional spacer fabrics for medical 
inlays in orthopaedic shoes”

“Product development using banana / cotton fibre 
blends” organised by Brainstorming meeting on 
“Banana fibre: Research a needs for commercial 
exploitation”

“Development of functional spacer fabrics for medical 
inlays in orthopaedic shoes”

“Cut - Resistant Technical fabrics”

“A critical analysis of evaluating the potability of 
drinking water”

The Synthetic & Rayon Textile Export 
Promotion Council' (SRTEPC) at Salem 
on 27th July, 2018 and at Rajapalayam 
on 28th July, 2018.

Brainstorming meeting on “Banana 
fibre : Research needs for commercial 
exploitation” 'at  ICAR – NRC Banana, 
Trichy on 10th May 2018.
 
PSG College of Technology - Indutech 
2018 on 15th August 2018.

at ICAR – NRC Banana, Trichy on 10th 
May 2018.

4th International Conference on 
Industr ia l  Text i les  –  Products,  
Applications and Prospects (InduTech 
2018) held at PSG College of Technology 
on  17th & 18th August 2018.

PSG College of Technology - Indutech 
2018 on 15th August 2018.

International conference on Emerging 
c o n t a m i n a n t s  i n  w a t e r  a n d  
Environments (ECWE-2019) during 
22nd & 23rd , 2019 organized by PSG 
Institute of Advanced Studies & PSG 
STEP: Nanotech Research Innovation 
and Incubation Centre (NRIIC), 
Coimbatore.



M.K. Vittopa  
G. Nagarajan

M.K. Vittopa  
D.Jayaraman

N.Vasanthakumar, 
M.Muthuvelan  & 
S.Chandirasoodan

K.H. Prabhu and  
S. Sivakumar 

N. Sudhapriya & 
S. Sivakumar

Product development using banana fibers blended 
yarn manufactured using cotton spinning system

Protective garments for personnel's in glass / metal 
industry using high performance fibers  

Study of ringframe from energy efficiency perspective

Durable non-Fluorinated functional textiles using 
fumed Silica sols

Durable UV radiation and microorganism protective 
textiles using biopolymer nanocomposites. 

58th Joint Technological Conference of 
Research Associations, held at NITRA, 
Gaziabad on 15th February, 2019

PAPERS PRESENTED Contd..

Lectures delivered

M.Muthukumaran

M.Muthukumaran

S.Sivakumar

S.Sivakumar

S.Sivakumar

“Importance of Energy Management and Energy 
Audit”

Good Laboratory Practices

Theory & Measurement of colour

Quality control parameters & introduction to chemical 
processing

“Energy Management”

Sree Saraswathi Thyagaraja College 
(Autonomous), Pollachi on 21.07.2018.

Dr. N G P college of Arts & Science, 
Coimbatore

Avinashilingam Home Science, 
Coimbatore

Training programme conducted by 
SITRA  to the staff of M/s USTER 
Technologies

Tr a i n i n g  p r o g r a m  f o r  Yo u n g  
Entrepreneurs / Senior Executives from 
Bangladesh held on 24.04.2019 at 
L a ks h m i  M a c h i n e  Wo r ks  Ltd . ,  
Coimbatore.

ANNEXURE VI (Contd.)

PAPERS PUBLISHED IN JOURNALS AND PAPERS PRESENTED IN CONFERENCES
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Elected members
  1. Dr.  K.V.Srinivasan, Managing Director, Premier Mills Pvt. Ltd., Coimbatore. (Chairman).
2. Mr.Sanjay Jayavarthanavelu, Chairman & Managing Director, Lakshmi Machine Works Ltd., Coimbatore. 

(Vice - Chairman)
3. Mr. S.Dinakaran, Joint Managing Director, Sambandam Spinning Mills Ltd., Salem.
4. Mr. Durai Palanisamy, Managing Director, Shri Cheran Synthetic India Ltd., Pallipalayam
5. Mr. Gopinath Bala, Technical Director, Sri Venkatalakshmi Spinners (P) Ltd., Udumalpet.
6. Mr. K.Harish Kapil Kumar, Technical Director, Sri Kumaran Mills Pvt. Ltd., Coimbatore.
7. Mr. Prashanth Chandran, Managing Director, Precot Meridian Ltd., Coimbatore.
8. Mr.E.Sathyanarayana, Managing Director, Sree Sathyanarayana Spinning Mills Ltd., Tanuku.
9. Mr. J.Thulasidharan, Managing Director, The Rajaratna Mills Ltd., Coimbatore.
10.Mr. S.Venkat Kumar, Managing Director, Selvaraja Mills P. Ltd., Coimbatore.

Permanent Members
11. The Managing Director, National Textile Corporation, Southern Regional Office, Coimbatore.     
12. The President, Madura Coats Pvt. Limited, Bengaluru.
13. The Wholetime Director, The Lakshmi Mills Co. Ltd., Coimbatore.

Directors of the Textile Research Associations of India
14. Dr. Anjan Kumar Mukhopadhyay, Director, The Bombay Textile Research Association,  Mumbai.                                         
15. Dr. Arindam Basu, Director General, Northern India Textile Research Association, Ghaziabad. 
 16. Dr. Harish Bisht, Officiating Director, The Ahmedabad Textile Industry's Research Association, Ahmedabad.   
17. Dr. Prakash Vasudevan, Director, The South India Textile Research Association, Coimbatore.

Scientific / Technical Members
18. Dr. A.N.Desai, Retd. Director, The Bombay Textile Research Association,  Mumbai.   
19. Dr. J.Srinivasan, Professor and Head, Dept. of Fashion Technology, Kumaraguru College of Technology, Coimbatore.

Representatives of the Ministry of Textiles, Government of India.
20. The Additional Secretary & Financial Adviser, Ministry of Textiles, Govt. of India, New Delhi.

 21. The Joint Secretary (R&D), Ministry of Textiles, Govt. of India, New Delhi.
22. The Textile Commissioner, Office of the Textile Commissioner, Govt. of India, Mumbai.

Representative of the Government of Tamil Nadu
23. The Commissioner of Handlooms and Textiles, Govt. of Tamil Nadu, Chennai.

Representative of  the Tamil Nadu Handloom Weavers' Co-operative Society Ltd., Chennai.
24. The Managing Director, The Tamil Nadu Handloom Weavers' Co-operative Society Ltd., Chennai.

Representative of the Southern India Mills' Association
25. Chairman, The Southern India Mills' Association, Coimbatore.

Special invitees 
1. The Director, Ministry of Textiles, Govt. of India, New Delhi.
2. The Chairman, Confederation of Indian Textile Industry, New Delhi.
3. The Director, Central Leather Research Institute, Chennai (CSIR representative).
4. Mr. Divyar S. Nagarajan, President, Dyers Association of Tirupur.
5. Ms. Kothai, Managing Director,  Sree Jeya Soundaram Textile Mills P. Ltd.,  Aruppukottai.
6. Mr. Raja M. Shanmugam, President, Tirupur Exporters Association, Tirupur.
7. Dr. S.K Sundararaman, Executive Director, Siva Texyarn Ltd., Coimbatore.
8. Mr. Suresh Manoharan, Executive Director, Best Color Solutions (I) Pvt. Ltd., Tirupur.
9. Mr. Thiyagu  Valliappa, Executive Director, Sree Valliappa Textiles, Ltd, Bangaluru.   

ANNEXURE VII

MEMBERS OF COUNCIL OF ADMINISTRATION
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ANNEXURE VIII

MEMBERS OF SUB-COMMITTEES

(A) Finance and machinery sub-committee             

Dr. K.V.Srinivasan (Chairman) Premier Mills Pvt. Ltd., Coimbatore.

Shri Sanjay Jayavarthanavelu (Vice-Chairman) Lakshmi Machine Works Ltd., Coimbatore.  

Shri E.Satyanarayana Sree Satyanarayana Spinning Mills Ltd, Tanuku. 

 Dr. Prakash Vasudevan Director, SITRA, Coimbatore.          

(B) Staff and awards sub-committee                                                                 

Dr. K.V.Srinivasan (Chairman) Premier Mills Pvt. Ltd., Coimbatore.

Shri Sanjay Jayavarthanavelu (Vice-Chairman) Lakshmi Machine Works Ltd., Coimbatore.  

Shri J.Thulasidaran The Rajaratna Mills Ltd., Palani.              

Shri S.Venkat Kumar (Whole Time Director) Selvaraja Mills Pvt. Ltd., Coimbatore.

Dr. Prakash Vasudevan Director, SITRA, Coimbatore. 
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ANNEXURE IX

MEMBERS OF RESEARCH ADVISORY COMMITTEE

Members
1.     Dr. K.V.Srinivasan, Premier Mills Private Limited, Coimbatore. (Chairman)
2. Mr. Sanjay Jayavarthanavelu, Chairman cum Managing Director, Lakshmi Machine Works Limited,       

Coimbatore (Vice Chairman)
3. Dr. Prakash Vasudevan, SITRA, Coimbatore. (Director)
4. Dr. Anjan Kumar Mukopadhyay, Director, The Bombay Textile Research  Association, Mumbai.
5. Dr. Arindam Basu, Director General, Northern India Textile Research Association, Ghaziabad.
6. Shri. S. Dinakaran, Joint Managing Director,  Sambandam Spinning Mills Ltd., Salem.  
7. Shri.  Gopinath Bala, Technical Director, Sri Venatalakshmi Spinners Pvt. Ltd., Udumalpet.
8. Mr.M.N.Subramanian, Director,  The Ahmedabad Textile Industry’s Research Association, Ahmedabad.
9. Shri Kanthimanthinathan, President, Rajapalayam mills Limited, Rajapalayam.
10. The Textile Commissioner, Ministry of Textiles, GoI, Mumbai.
11. Shri. M.Muthupalaniappa, Vice President (Technical), representing Mr. T.Kannan, Thiagarajar Mills Ltd., Madurai.     
12. Mr.T.Surendran, General Manager (Technical) GTN Textiles Ltd., Alwaye. representing Mr. B.K. Patodia, 

Vice Chairman-cum-Managing Director, GTN Textiles Ltd., Alwaye.
13. Shri. Sethuramalingam, Chief General Manager, Eveready Spinning Mills, Dindigul. 
14. The Chairman & Managing Director, National Textile Corporation Ltd., New Delhi. 
15. Mr.P.Nataraj, Chairman, The Southern India Mills Association, Coimbatore. 
16. The Commissioner of Handlooms and Textiles, Govt. of Tamil Nadu, Chennai.
17. The Director, Central Leather Research Institute, Chennai.
18. The Joint Secretary (R&D), Ministry of Textiles, Government of India, New Delhi.

Invitees 
1. Dr.Anbu Kulandainathan, CSIR-Central Electrochemical Research Institute, Karaikudi.
2. Dr.J.Angayarkanni, Head, Dept, of Microbiology,Bharathiar University, Coimbatore
3. Shri.Ashok kumar, Technical Director, Saranya Spinning Mills Pvt Ltd., Namakkal. 
4. Shri.K.Avinash, Executive Director, Chemista Dys and Intemediates, Tirupur
5. Shri.P.P.Balakrishnan, GM, Mercury Process, Tirupur
6. Shri K.Balasanthanam, MD, Kongoor Textile Process, Tirupur. 
7. Shri.Balumurugan, Marketing Manager, Ponpuri Chemicls, Tirupur
8. Shri.C.B.Bhaskaran, Director, Eastern CETP, Angeripalayam
9. Shri.Deivasigamani, Managing Director, Maniam Dyers, Tirupur
10. Dr.V.R.Giridev, Asst. Professor( Sr. Grade), Dept. of Textile Technology, AC College of Technology,

Anna University, Chennai. 
11. Dr.S.Gnanapoongothai, Vice-Principal, PSG Institute of Medical Sciences & Research.Coimbatore
12. Shri.W.R.Kesavan, Director, Hydra Consulting Service Private Ltd., Coimbatore.
13. Shri.G.Kumar, Ex.Madura Coats.
14. Dr.K.Kumaran, Head, Tamil Nadu Agricultural University, Mettupalayam.
15. Shri.P.Kungumaraju, GM (Technical), NTC, Coimbatore.
16. Dr. Peer Mohammed, Professor and Head, AC Tech, Anna University, Chennai.
17. Shri.Prashanth Chandran, Joint Managing Director, Precot Meridian Ltd, Coimbatore.  
18. Shri S.Rajasekar, Joint Managing Director, Theni Gurukrishna Textile Mills Pvt Ltd., Theni.
19. Dr.R.Rajendran, Associate Professor, Dept. of Microbiology, PSG College of Arts & Science, Coimbatore.  
20. Dr.R.Rajkumar, Chief Medical Officer, Kovai Diagnostic Centre, Coimbatore 
21. Dr.A.Ramamoorthy, Coimbatore. 
22. Dr.T.Ramachandran, Principal, Karpagam Institute of Technology, Coimbatore.
23. Dr.V.Sarveswaran, Sri Ramakrishna Hospital, Coimbatore,
24. Dr.M.Senthil Kumar, Associate Professor, PSG College of Technology, Coimbatore
25. Shri.C.B.Senthil Kumar, Faculty, NIFT-TEA, Tirupur
26. Shri.Sri Hari Prasad, MD, Kadri Wovens, Unit of Kadri Mills, Perundurai. 
27. Dr.J.Srinivasan, Professor, Dept of Fashion Technology, Kumaraguru College of Technology, Coimbatore. 
28. Dr.V.Subramaniam, Director, Dept. of Textile Technology, Jaya Engineering College, Chennai. 
29. Shri.T.R.Subramaniam, Director, Eastern CETP, Tirupur
30. Shri.K.Sudhakaran, Director, Eastern CETP, Veerapandi
31. Shri.Suresh Manoharan, Executive Director, Best Colour Solutions India Pvt. Ltd., Tirupur.
32. Shri.S.Thirumurugan, Marketing Manager, Ponpuri Chemicls, Tirupur
33. Dr.Umamaheswari. K, Associate Dean, Dept. of Medical Nanotechnology, School of Chemical & 

Biotechnology, SASTRA.
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Chairman, Hosiery Sectional Committee, TX 10, Bureau of Indian Standards, New Delhi.

Chairman, Medical Textiles Committee Tx 36, Bureau of Indian Standards, New Delhi.

Member, Advisory Committee for AIC NIFT TEA incubation centre for Textiles and Apparels.

Co-opted member of Governing Committee, NIFT - TEA.

Member, Sub-committee for manpower planning for the textile engineering industry constitued by India 

ITME Society, Mumbai.
Member, Project management Committee for Mini Mission III and Mini Mission IV of Jute Technology 

Mission.
Member, TX 0I  & TX 05 Committees, Bureau of Indian Standards, New Delhi.

Member, Panel of Experts for the Constitution of Selection/ Assessment Committees in Textile Technology, 

National Institute of Science Communication.

Expert member, Board of Studies (BoS) in Textile Technology, Bannari Amman Institute of Technology (Autonomous), 

Sathyamangalam.  

Member, Board of Studies in Textile Technology, PSG College of Technology, Coimbatore. 

Member, Council of National Jute Board, Kolkata.

Member, All India Powerloom Board, Ministry of Textiles, Government of India, New Delhi.

Member, Advisory Committee & member, Staff Selection Board,  Textile Technology Department, 

Kumaraguru College of Technology, Coimbatore.

Member, Council of Administration, SIMA Cotton Development & Research Association.

Member, Cotton Advisory Board, Ministry of Textiles, Govt. of India.

Member,  Cotton Development & Research Association, New Delhi.

Member, Board of Examiners of Indian Institute of Handloom Technology, Salem.

Member, CII, Southern Region, Textile  Sub-committee.

Supervisor, Ph.D & M.Phil. Programmes (Textile Technology), Anna University, Chennai.

Member, Board of Studies (BoS) in Textile Technology  (TT)  Karpagam University, Coimbatore.

Member, Confederation of Indian Industries (CII), Coimbatore zone.

Member, Sardar Vallabhbhai Patel International School of Textiles and Management, Coimbatore.

Member, Cotton Selection/Purchase Committee, KVIC, Chitradurga.

Member, Technical Sectoral Expert Committee of Textile Sector under PAT Scheme of Bureau of Energy 

Efficiency (BEE), New Delhi.

Member Board of Studies (Bos) in Psychology, PSG College of Arts & Science, Coimbatore.

Member Board of Studies (Bos) in Psychology, Govt. Arts College, Coimbatore.

Member, Board of Studies (BoS) in Psychology,  Bharathiar University, Coimbatore.

Member, Board of Studies (BoS) in Textile Technology and Textile Chemistry departments of Anna  University, 

Chennai.

Member, Textiles Speciality Chemicals and Dyestuffs Sectional Committee, TXD 07, Bureau of Indian Standards, 

New Delhi. 

ANNEXURE X

 COMMITTEES IN WHICH SITRA STAFF REPRESENTED
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ANNEXURE XI

 SITRA MEMBER MILLS

Note: Figures in brackets  indicate number of units

Full Members
1 Acsen Tex  P. Ltd.
2 Adwaith Textiles Limited
3 Amaravathi Spinning Mills
4 Amarjothi Spg. Mills Ltd.
5 Anna Co-op. Spg. Mills Ltd.
6 Annamalaiar Mills Private Ltd.
7 B K S Textiles Private Limited
8 B R T Spinnerrs Limited
9 Best Cotton Mills (P) Ltd
10 Cardwell Spinning Mills Limited
11 Chenniappa Yarn Spinners (P) Ltd
12 Chida Spg. Mills (P) Ltd.
13 Coimbatore Polytex Private Ltd.
14 D B V Cotton Mills (P) Ltd.
15 Eastman Spinning Mills (P) Ltd.
16 Emperor Textiles (P) Ltd
17 Ennar Spinning Mills (P) Ltd
18 G T N Industries Ltd
19 G T N Textiles Ltd.
20 G V D Textiles (P) Ltd
21 Gopalakrishna Textile Mills Pvt. Ltd
22 Harshini Textiles Ltd
23 Hindustan Cotton Spinning Mills  
24 Jai Sakthi Mills
25 Jay Textiles -Unit II (Super Sales India Ltd.)
26 Jayalakshmi Textiles
27 Jayavarma Textiles (P) Ltd - Unit 2
28 JVS Spinners (India) Limted
29 K K P Spinning Mills Ltd
30 Kallam Spinning Mills Ltd
31 Kandagiri Spg. Mills Ltd - Unit I
32 Kaveri Yarns and Fabrics Ltd.
33 Kayaar Exports Private Limited
34 Kesharinandan knit fabrics P Ltd
35 L S Mills Ltd.
36 Lakshmi Machine Works Ltd.
37 Madura Coats Private Limited (4)
38 MAG Solvics (P) Ltd
39 Mallur Siddeswara Spg. Mills Pvt. Ltd.
40 Maris Spinners Ltd.
41 Marudhamalai Sri Dhandapani Spinning 

Mills
42 Modern Cotton Yarn Spinners Limited
43 Nandhi Vardhana Textile Mills Limited  
44 Narasu’s Spg. Mills
45 National Textile Corporation (TN&P) Ltd.              

(16)
46 Prabath Spinner India
47 Prachidhi Spinners Pvt. Ltd,
48 Precot Meridian Ltd. (5)
49 Premier Mills Private Ltd.
50 Premier Spg. & Wvg. Mills Ltd.

51 Prithivraj Textiles
52 Rithanyaa Textiles
53 S C M Textile Spinners
54 S P Spinning Mills Ltd.
55 S.A. Aanandan Spinning Mills (P) Ltd
56 S.P Apparels - Spinning Unit
57 Sahana Textiles
58 Salona Cotspin Limited
59 Sangeeth Textiles Ltd.
60 Saravana Polythreads (P) Ltd
61 Sarmangal Synthetics Limited
62 Saudagar Enterprise
63 Selvaraja Mills Pvt. Ltd.
64 Senthilkumar Textile Mills Private

Limiited, Erode
65 Seyadu Spinning mills
66 Shanmugappriya Textiles Ltd.
67 Shiva Texyarn Limited
68 Shri Cheran Synthetics India Ltd
69 Shri Govindaraja Mills Ltd,- B Unit
70 Shri Ramalinga Mills Ltd.
71 Shri Santhosh Meenakshi Textiles 

Private Limited
72 Soundararaja Mills Ltd.
73 Southern Spinners and Processors 

Limited
74 Sowmiya Textiles Private Ltd
75 SP Superfine Cotton Mills (P) Ltd
76 Sree Ayyanar Spg. & Wvg. Mills Ltd - 

Unit (2)
77 Sree Narasimha Textiles (P) Ltd.
78 Sree Satyanarayana Spg. Mills Ltd.
79 SRG Apparels
80 Sri Gomathy Mills Private Limited
81 Sri Kannapiran Mills Ltd.
82 Sri Kannattal Mills P. Ltd.
83 Sri Karthikeya Spg. & Wvg. Mills Ltd.
84 Sri Kumaraguru Mills Ltd
85 Sri Kumaran Mills Limited.
86 Sri Lakshmi Saraswathi Textiles (Arni) 

Ltd.
87 Sri Mahasakthi Mills Ltd
88 Sri Muni Pachaiyappan Textiles (P) 

Ltd.
89 Sri Nachammai Cotton Mills Ltd.
90 Sri Ramakrishna Mills (CBE) Ltd.
91 Sri Ramnarayan Mills Ltd.
92 Sri Ranga Textiles (P) Ltd.
93 Sri Shanmugavel Mills Pvt. Ltd.
94 Sri Sharadhambika Spintex P.Ltd
95 Sri Varadaraja Textiles  Ltd.
96 Sri Vasudeva Textiles Limited Unit III
97 Sri Venkatalakshmi Spinners (P) Ltd.

98 Sri Vignesh Yarns (P) Limited
99 Subadra Textiles Pvt. Ltd.
100 Super Spg. Mills Ltd. (5)
101 T T Limited-(Unit Tirupathi Spinning Mills)
102 The Banhatti Co-op. Spg. Mills Ltd.
103 The Bharathi Co-op. Spg. Mills Ltd.
104 The Kadri Mills (CBE) Ltd.  (13)
105 The Lakshmi Mills Co.Ltd. (4)
106 The Palani Andavar Mills Ltd.
107 The Pondicherry Co-op. Spg. Mills Ltd.
108 The Pudukkottai District Co-op Spg Mills Ltd
109 The Rajaratna Mills Ltd.  (2)
110 The Ramanathapuram District Co-operative 

Spg Mills
111 The Southern Textile Ltd
112 The Tamilnadu Handloom Weavers’ 

Co-op.Society Ltd
113 The Tamilnadu Textile Corporation Ltd
114 Thenpandian Spinning Mills India Private 

Limited
115 Tirupur Textiles Private Ltd.  (3)
116 Umayal Spinners (P) Ltd
117 V.R.Textiles
118 Veejay Lakshmi Textiles Limited (2)
119 Veejay Syntex Pvt. Ltd.
120 Vijay Velavan Spinning Mills (P) Ltd
121 Vishnu Lakshmi Mills (P) Ltd
122 Viswabharathi Textiles Ltd.

Associate Members
1 Br.Sheshrao Wankhede Shetkari Sahakari 

Soot Girni Ltd
2 Eurotex Industries & Exports Ltd.
3 Gimatex Industries Pvt.Ltd
4 Ginni Filaments Ltd
5 Gloster Jute Mills Ltd
6 Gujarat Heavy Chemicals Ltd. Unit : Sree 

Meenakshi Mills
7 Kangwal Textile Company Limited,
8 Loyal Textile Mills Ltd.
9 Mahalakshmi Fibres & Industries Ltd.
10 Maharaja Shree Umaid Mlls Ltd
11 Nagammal Mills Ltd.
12 Nagreeka Exports Ltd.
13 P B M Polytex Ltd. (2)
14 Pee Vee Textiles Limited
15 Pratibha Syntex Limited
16 PT. Indo Liberty Textiles
17 Rajapalayam Mills Ltd.
18 Reliance Industries Ltd.
19 Rieter India (P) Ltd
20 RSB Cottex
21 RSWM Limited    (4)
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ANNEXURE XI (Condt..)

 SITRA MEMBER MILLS

22 Sambandam Spg Mills Ltd.
23 Shetkari Sahakari Soot Girni Ltd.
24 Siddhi Industries Limited
25 Sree Valliappa Textiles Ltd.
26 Sri Jayajothi & Co Ltd
27 The Gobald Textiles Pvt. Ltd.
28 The Suguna Mills Pvt. Ltd.
29 Thiagarajar Mills Ltd. (2)
30 Vardhaman Yarns & Threads Limited
31 Vippy Spinpro Ltd
32 Voltas Ltd.

Technical Support Scheme Members
1 Jayanthi Textile Products
2 Anishkumar Spinning Mill

3 Dhanalakshme Textiles
4 S.N.N. Textiles Private Limited
5 Prathishta Weaving & Knitting Co. Ltd.
6 Kanakalakshmi Mills (P) Ltd.
7 Muthu Spinning Mills Private Ltd.
8 Lakshmi Spinners
9 Golden Fashions(INDIA) (P) Ltd.
10 Jacquard Fabrics (INDIA) Pvt. Ltd.
11 Niligiri Textiles(P) Ltd.
12 Sri Choleeswarar Spg. Mills
13 Sri Jagannatha Spinners Pvt. Ltd.
14 Selvalakshmi Spintex INDIA (P) Ltd. 
15 Sri Krishna Textiles
16 Anithaa Weaving Mill (P) Ltd.
17 Sre Venkatachalapathy Textiles

18 Veejay Terry Products Ltd.
19 V. Thangavel & Sons Private Limited
20 Amman Spinning Mills
21 Aarthi -A1-Traders
22 Shree S.M.Spinning Mill
23 A.R. Appasamy
24 Techno Electronics & Instruments
25 Rimtex Engineering Pvt. Ltd.
26 East India Commercial Co. Ltd.
27 Bio -Craft
28 Kikani Exports Pvt. Ltd.
29 K G Denim Ltd.
30 Sri Viswam Dyes and Chemicals
31 Unique Multichem 
32 SRK Testing
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Independent Auditor's Report

To
The Members of The South India Textile Research Association

Report on the Financial Statements

1. We have audited the accompanying financial statements of The South India Textile Research Association(the 
“Association”), which comprise the Balance Sheet as at March 31,2019 and Income and Expenditure 
Account for the year then ended.

Management's Responsibility for the Financial Statements

2. The Association's Management is responsible for the preparation of these financial statements that give a 
true and fair view of the financial position and financial performance of the Association. This responsibility 
includes the design, implementation and maintenance of internal control relevant to the preparation and 
presentation of the financial statements that give a true and fair view and are free from material 
misstatement, whether due to fraud or error.

Auditor's Responsibility

3. Our responsibility is to express an opinion on these financial statements based on our audit. We conducted 
our audit in accordance with the Standards on Auditing issued by the Institute of Chartered Accountants of 
India. Those Standards require that we comply with ethical requirements and plan and perform the audit to 
obtain reasonable assurance about whether the financial statements are free from material misstatement.

4. An audit involves performing procedures to obtain audit evidence, about the amounts and disclosures in the 
financial statements. The procedures selected depend on the auditors' judgment, including the assessment 
of the risks of material misstatement of the financial statements, whether due to fraud or error. In making 
those risk assessments, the auditors consider internal control relevant to the Association's preparation and 
fair presentation of the financial statements in order to design audit procedures that are appropriate in the 
circumstances, but not for the purpose of expressing an opinion on the effectiveness of the entity's internal 
control. An audit also includes evaluating the appropriateness of accounting policies used and the 
reasonableness of the accounting estimates made by Management, as well as evaluating the overall 
presentation of the financial statements.

5. We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our 
audit opinion.
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Opinion

6. In our opinion, and to the best of our information and according to the explanations given to us, the 
accompanying financial statements give a true and fair view in conformity with the accounting principles 
generally accepted in India:

(a) in the case of the Balance Sheet, of the state of affairs of the Association as at March 31, 2019; and

(b) in the case of the Income and Expenditure Account, of the Excess of Expenditure over Income for 
the year ended on that date.

7. We report that:

(a) We have obtained all the information and explanations which, to the best of our knowledge and 
belief, were necessary for the purpose of our audit;

(b) The Balance Sheet and Income and Expenditure Account dealt with by this Report are in agreement 
with the books of account;

For P.N. Raghavendra Rao & Co.,
Chartered Accountants
Firm Registration Number: 003328S

Pon  Arul  Paraneedharan
Partner
Membership Number:212860
UDIN: 19212860AAAACO6953

Coimbatore
August 20, 2019

Annual Report 2018 - 19



78

BALANCE SHEET AS AT 31ST MARCH 2019

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
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INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31ST  MARCH 2019

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
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Schedules to Balance Sheet for the year ended 31.03.2019

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
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Schedules to Balance Sheet for the year ended 31.03.2019

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
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Schedules to Balance Sheet for the year ended 31.03.2019

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
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Schedules to Income and Expenditure Account for the year ended 31.03.2019

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
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Schedules to Income and Expenditure Account for the year ended 31.03.2019

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
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