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Abstract— In the global market for cotton fibers and cotton-

based textile products has undergone a few changes over the 

past decades. Competition surrounding cotton has placed the 

industry under pressure and intense competition among the 

largest producers such as China, India, and Bangladesh. Due 

to the increased competition of the cotton production and 

international trade of cotton in the global market alongside 

the decreased production of textile products, the India cotton 

industry had to look beyond its own borders to meet the 

demands of the global textile market. The purpose of this 

project is to examine and study with descriptive analysis of 

textile production flow, consisting mechanical devices 

application on processing overall production with respect to 

steam only. In addition here our suggestion to the company is 

related loss of heat. That we suggested the concept of ‘critical 

radius of insulation’. This will help to reduce heat transfer 

from heat pipe to the surrounding. We are also work for exact 

temperature of jigger machine to get perfect dying, and the 

last suggestion related to waste water treatment. Observed the 

important issues raised in the cotton textile industry and to 

look for the future of this industry. The case can be used as a 

tool to stimulate a critical evaluation of the industry and to 

facilitate discussion about the potential strategies to make the 

industry viable. 

Key words: Cotton Textile Industry, Production, Jigger, 

Boiler, Consumption, Calendar 

I. INTRODUCTION 

Cotton industries have played an important role in the Indian 

economy and its position in the international market. 

However, the global market for cotton fabrics and cotton-

based textile products has undergone a few changes over the 

past decades. Competition surrounding cotton has placed the 

industry under pressure and intense competition among the 

largest producers such as China, India, and Bangladesh [5]. 

Due to the increased competition of the cotton production and 

international trade of cotton in the global market alongside 

the decreased production of textile products, the India cotton 

industry had to look beyond its own borders to meet the 

demands of the global textile market [3]. 

The purpose of this project is to examine and study 

with descriptive analysis of implementation a new technology 

in textile production flow, consisting mechanical devices 

application on processing overall production. Results get 

while replacing the traditional way into new technology. to 

get advantages has found related to production rate, quality, 

time consume, etc. this technology works with the help of 

boiler, jigger machine, calendar machine, fabric washing 

machine and other industrial sewing machine. Observed the 

important issues raised in the cotton textile industry and to 

look for the future of this industry [4]. The case can be used 

as a tool to stimulate a critical evaluation of the industry and 

to facilitate discussion about the potential strategies to make 

the industry viable. 

II. INTRODUCTION OF INDUSTRY 

Situated at MIDC wardha. It is the textile industry produces 

cotton fabrics marketing with various brand like finix, 

sewagram khadi, ecoz. 

 
Fig. 1: Industry layout 

A. Boiler 

This is vertical fire-tube boiler or vertical multi tubular 

boiler is a vertical boiler where the heating surface is 

composed of multiple small fire-tubes, arranged vertically. 

These boilers were not common, owing to drawbacks with 

excessive wear in service. The more common form of vertical 

boiler, which was very similar in external appearance, instead 

used a single flue and water-filled cross-tubes. Another form 

used horizontal fire-tubes, even where this added complexity, 

such as the Cochran boiler. Where a sustained high 

evaporative capacity (i.e. power) was required, vertical tubes 

were used, but rarely. These cases were mostly for 

locomotives, textile industry. 

B. Jigger 

Jigg or jigger dyeing machine is one of the oldest dyeing 

machine used for cloth dyeing operations. Jigger machine is 

suitable for dyeing of woven fabrics, up to boiling 

temperature without any creasing. Jigs exert considerable 

lengthwise tension on the fabric and are more suitable for the 

dyeing of woven than knitted fabrics. Since the fabric is 

handled in open-width, a jig is very suitable for fabrics which 

crease when dyed in rope form. 

C. Whirlpool 

Green dry cleaning refers to any alternative dry cleaning 

method that does not involve using perc. One is wet cleaning - 

a gentler version of home laundering - and the other three 

follow the traditional solvent method but use carbon dioxide, 

hydrocarbon or silicon-based cleaners instead of perc. 

However, of the four types of alternative cleaning offered in 

the United States, only two are considered truly safe for the 

environment and consumers - wet cleaning and liquid carbon 

dioxide cleaning. 

D. Calendaring 

Calendaring is a finishing process used on cloth, paper, 

or plastic film. A calendar is employed, usually to smooth, 
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coat, or thin a material. With textiles, fabric is passed under 

rollers at high temperatures and pressures. Calendaring is 

used on fabrics such as more to produce its watered effect and 

also on cambric and some types of sateen. 

In preparation for Calendaring, the fabric is folded 

lengthwise with the front side, or face, inside, and stitched 

together along the edges. The fabric can be folded together at 

full width, however this is not done as often as it is more 

difficult. The fabric is then run through rollers that polish the 

surface and make the fabric smoother and more 

lustrous. High temperatures and pressure are used as 

well. Fabrics that go through the Calendaring process feel 

thin, glossy and papery. The wash durability of a calendared 

finish on thermoplastic fibres like polyester is higher than on 

cellulosic fibres such as cotton. On blended fabrics such as 

Polyester/Cotton the durability depends largely on the 

proportion of synthetic fibre component present as well as the 

amount and type of finishing additives used and the 

machinery and process conditions employed. 

E. Chemical Dying 

Dyeing is the process of adding color to textile products 

like fibers, yarns, and fabrics. Dyeing is normally done in a 

special solution containing dyes and particular chemical 

material. After dyeing, dye molecules have uncut chemical 

bond with fabric molecules. The temperature and time 

controlling are two key factors in dyeing. There are mainly 

two classes of dye, natural and man-made. 

The primary source of dye, historically, has 

generally been nature, with the dyes being extracted 

from animals or plants. Since the mid-19th century, however, 

humans have produced artificial dyes to achieve a broader 

range of colours and to render the dyes more stable to resist 

washing and general use. Different classes of dyes are used 

for different types of fabric and at different stages of the 

textile production process, from loose fibres 

through yarn and cloth to complete garments. Acrylic 

fibres are dyed with basic dyes, while nylon and protein 

fibres such as wool and silk are dyed with acid dyes, 

and polyester yarn is dyed with disperse dyes. Cotton is dyed 

with a range of dye types, including vat dyes, and modern 

synthetic reactive and direct dyes. 

F. Sweing & Garments Fabrication 

Sewing is the craft of fastening or attaching objects 

using stitches made with a needle and thread. Sewing is one 

of the oldest of the textile arts, arising in the Paleolithic era. 

Before the invention of spinning yarn 

or weaving fabric, archaeologists believe Stone Age people 

across Europe and Asia 

sewed fur and skin clothing using bone, antler or ivory needl

es and "thread" made of various animal body parts 

including sinew, catgut, and veins. For thousands of years, all 

sewing was done by hand. The invention of the sewing 

machine in the 19th century and the rise 

of computerization in the 20th century led to mass 

production and export of sewn objects, but hand sewing is 

still practiced around the world. Fine hand sewing is a 

characteristic of high-quality tailoring, haute couture fashion, 

and custom dressmaking, and is pursued by both textile 

artists and hobbyists as a means of creative expression. 

Clothing industry or garment industry summarizes the types 

of trade and industry along the production and life chain 

of clothing and garments, starting with the textile 

industry(producers of cotton, wool, fur, and synthetic fiber) 

via fashion industry to fashion retailers up to trade 

with second-hand clothes and textile recycling. The 

producing sectors build upon a wealth of clothing 

technology some of which, like the loom, the cotton gin, and 

the sewing machine heralded industrialization not only of the 

previous textile manufacturing practices. 

III. PROBLEM FIND OUT IN A TEXTILE INDUSTRY WITH ITS 

SOLUTIONS 

A. Heat Losses in Steam Pipe 

Actually textile industry required a larger amount of steam 

and water is required for chemical dying to make the cloths 

quality. For finishing of cloth it has been found that in an air 

to water heat recovery system fresh water (at 60 degree and a 

flow rate of 12 m/h) may heated over 70 degree  using exhaust 

air (at 140 degree and floe rate of 10000 m/h) steam contain 

an two types of energy latent heat and sensible heat. When 

steam is supplied to a process application the steam vapor 

realizes in an industry we found that there are heat losses 

occurred in a steam pipe during a supply to the jigger 

machine. 

1) Theory 

According to second law of thermodynamics, heat flow high 

temperature to the lower. Similarly steam pipe has very high 

temperature than surrounding thus heat loss occur. 

2) Some Requirement 

Some equipment wants exact temperature of steam for 

efficient work. So as to maintain temperature and minimize 

steam waste it is required to hold steam properly. 

Solution: using calculation with concept of critical radius of 

insulation.  Provide insulation will reduce heat transfer rate. 

3) Calculation 

 
Critical radius of insulation = Rc 

Formula 

Rc= Conductivity(K) / Heat transfer 

     Coefficient(h) 

Substituting above values we get, 

Rc   = 75 /3700      = 0.02028 meter. 

Adding insulation up to 20.28 mm thickness will reduce heat 

transfer rate. 

Where thickness of insulation is 1.28mm. 

B. Steam Temperature Jigger Machine 

The maximum of a steam and water is used chemical dying 

to the cloth. For a permanent coloring of cloth and the quality 

the mixture of steam and water are combined in a jigger 

machine during the steam collect from a boiler which is a less 

amount of heated are provided to the jigger which gives a low 

quality of the cloth. Jigger machine as per test on number of 

cloth and other company review temperature of water should 

https://en.wikipedia.org/wiki/Moire_(fabric)
https://en.wikipedia.org/wiki/Cambric
https://en.wikipedia.org/wiki/Sateen
https://en.wikipedia.org/wiki/Textile
https://en.wikipedia.org/wiki/Yarn
https://en.wikipedia.org/wiki/Fabric
https://en.wikipedia.org/wiki/Solution
https://en.wikipedia.org/wiki/Dye
https://en.wikipedia.org/wiki/Molecule
https://en.wikipedia.org/wiki/Chemical_bond
https://en.wikipedia.org/wiki/Chemical_bond
https://en.wikipedia.org/wiki/Temperature
https://en.wikipedia.org/wiki/Natural_dye
https://en.wikipedia.org/wiki/Dye
https://en.wikipedia.org/wiki/Nature
https://en.wikipedia.org/wiki/Animal
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Yarn
https://en.wikipedia.org/wiki/Acrylic_fiber
https://en.wikipedia.org/wiki/Acrylic_fiber
https://en.wikipedia.org/wiki/Nylon
https://en.wikipedia.org/wiki/Wool
https://en.wikipedia.org/wiki/Silk
https://en.wikipedia.org/wiki/Acid_dye
https://en.wikipedia.org/wiki/Polyester
https://en.wikipedia.org/wiki/Disperse_dye
https://en.wikipedia.org/wiki/Cotton
https://en.wikipedia.org/wiki/Vat_dye
https://en.wikipedia.org/wiki/Craft
https://en.wikipedia.org/wiki/Stitch_(textile_arts)
https://en.wikipedia.org/wiki/Sewing_needle
https://en.wikipedia.org/wiki/Yarn
https://en.wikipedia.org/wiki/Textile_arts
https://en.wikipedia.org/wiki/Paleolithic
https://en.wikipedia.org/wiki/Spinning_(textiles)
https://en.wikipedia.org/wiki/Weaving
https://en.wikipedia.org/wiki/Textiles
https://en.wikipedia.org/wiki/Archaeology
https://en.wikipedia.org/wiki/Europe
https://en.wikipedia.org/wiki/Fur
https://en.wikipedia.org/wiki/Leather
https://en.wikipedia.org/wiki/Clothing
https://en.wikipedia.org/wiki/Bone
https://en.wikipedia.org/wiki/Antler
https://en.wikipedia.org/wiki/Ivory
https://en.wikipedia.org/wiki/Tendon
https://en.wikipedia.org/wiki/Catgut
https://en.wikipedia.org/wiki/Vein
https://en.wikipedia.org/wiki/Sewing_machine
https://en.wikipedia.org/wiki/Sewing_machine
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Mass_production
https://en.wikipedia.org/wiki/Mass_production
https://en.wikipedia.org/wiki/Export
https://en.wikipedia.org/wiki/Tailor
https://en.wikipedia.org/wiki/Haute_couture
https://en.wikipedia.org/wiki/Fashion
https://en.wikipedia.org/wiki/Dressmaking
https://en.wikipedia.org/wiki/Textile_artist
https://en.wikipedia.org/wiki/Textile_artist
https://en.wikipedia.org/wiki/Hobby
https://en.wikipedia.org/wiki/Trade
https://en.wikipedia.org/wiki/Industry
https://en.wikipedia.org/wiki/Clothing
https://en.wikipedia.org/wiki/Textile_industry
https://en.wikipedia.org/wiki/Textile_industry
https://en.wikipedia.org/wiki/Cotton
https://en.wikipedia.org/wiki/Wool
https://en.wikipedia.org/wiki/Fur
https://en.wikipedia.org/wiki/Synthetic_fibre
https://en.wikipedia.org/wiki/Fashion_industry
https://en.wikipedia.org/wiki/Fashion#Fashion_industry
https://en.wikipedia.org/wiki/Second-hand_clothes
https://en.wikipedia.org/wiki/Textile_recycling
https://en.wikipedia.org/wiki/Clothing_technology
https://en.wikipedia.org/wiki/Clothing_technology
https://en.wikipedia.org/wiki/Loom
https://en.wikipedia.org/wiki/Cotton_gin
https://en.wikipedia.org/wiki/Sewing_machine
https://en.wikipedia.org/wiki/Industrialization
https://en.wikipedia.org/wiki/Manufacturing


Case Study on Steam Mechanism in Textile Industry 

 (IJSRD/Vol. 6/Issue 02/2018/357) 

 

 All rights reserved by www.ijsrd.com 1311 

be 85 (degree Celsius) Where steam temperature 295 (degree 

Celsius) Perfect dyeing 

C. Waste Water Treatment 

As a result of various chemical processes, considerable 

amounts of polluted water are released. And it is very 

harmful. Waste water has in it heat which can be put to use in 

heating process water. As per conditions of Norman’s, waste 

water cannot be put somewhere at high temperature 1. So, it 

becomes important to get back the heat. It is common do now 

to get back heat from burning taste waste water (>60C) to 

preheat not salt cold water (25C) to have meeting with the 

request of up to 40% of burning taste not salt water for wet 

processing of textiles with a being made less in powering 

material, substance using up by 15-20%. power for a given 

time answers by mathematics of waste-water sent out from a 

wet processing cloth unit producing 10 x 1,000 Kilograms of 

textiles per day and using weighty powering material, 

substance oil, shows that every year power for a given time 

savings may be made through burning taste waste-water by 

oneself[2]. Shell-and-tube and plate heat exchangers have 

been used with mixed results in heat got over a disease in 

industry (Finbeiner, 1987; Raymand 1984; APV, 1996). The 

latter is generally to the former because its heat get moved 

from one position to another doing work well is higher by 

3to5 times. Plate heat exchangers have need of less by death 

an outer covering than shell-and-tube heat exchangers made 

of materials like high-grade without damage steel, most 

important to oppose slow. The first heat got over a disease 

(right of) selection between to give thought to be the use again 

of the burning taste waste-water. In this way, water, left-over 

chemicals as well as power for a given time are got over a 

disease. In cloth making another color and coming to an end, 

operations getting mixed in trouble acrylic threads or wool 

where colorants are put an end to, waste-water use again is 

possible. In the same way, waste-water from cleaning with 

water operations can make up new baths, for example, for 

scouring 1 (Phipps, 1974). making another color and making 

complete experts put forward as a fact that waste-water from 

light shade operations can be re-utilized up to 20 time 

destruction (by acid) because offline, in relation to cloth 

waste water. The first heat got over a disease (right of) 

selection between to give thought to be the use again of the 

burning taste waste-water. In this way, water, left-over 

chemicals as well as power for a given time are got over a 

disease. In cloth making another color and coming to an end, 

operations getting mixed in trouble acrylic threads or wool 

where colorants are put an end to, waste-water use again is 

possible. In the same way, waste-water from cleaning with 

water operations can make up new baths, for example, for 

scouring 1 (Phipps, 1974). Making another color and making 

complete experts put forward as a fact that waste-water from 

light shade operations can be re-utilized up to 20 times. 

IV. CONCLUSION 

Our project is based study and experience industrial 

athecates, how it’s functioning, how its management and 

employee work. Also we have learn the industrial technical 

knowledge. After that the most important thing of our project, 

we found that the problem in industry and proceeding for 

solution. 
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