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The figure 9 indicates that the PAT scheme
would have a positive impact on the sector and
would help in reducing the energy consumption

additionally by 0.33 million TOE over the BAU in
2030 and collective energy benefits for all years

(2015-2030) would be 4.28 million TOE.

Figure 10: A view of Textile plant

Year GDP Business as usual With PAT
Toe/million USD Toe/million USD
Baseline 1,389 0.86 0.86
2015 2,102 0.68 0.59
2020 3,018 053 0.45
2025 4,233 0.42 0.35
2030 5,937 0.33 0.28

Table 6: Energy intensity with PAT and BAU for textile sector
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Assumptions considered for BAU Vs PAT calculation till 2030
Specific Energy Consumption

« The SEC of the sector has been calculated by considering the total production of the sector and
the total energy consumption in the sector, and hence may not represent the actual SEC of any
particular sub-sector/ product/ process.

Business as usual scenario:

« The plant would have undertaken activities on energy efficiency on its own, even without the
intervention of PAT scheme.

« The reduction in specific energy consumption in the baseline year, from 2007 - 08, 2008 - 09 and
2009 - 10, has been calculated and the same reduction is projected till the year 2030 to get the
BAU scenario.

With PAT scenario:

« The actual energy saving achieved in the PAT cycle-I is taken for the assessment year 2014 - 15.
+ It has been assumed that the plants meet the target allotted to them till the years 2030.

« The target for the subsequent PAT cycles is based on the average reduction in % target of PAT
Cycle | and Il

+ It has been considered that the target will go on decreasing in the subsequent cycles owing to
the diminishing potential in the plant as they implement projects on energy efficiency.

« It has also been considered that some breakthrough technological advancement might provide
further reduction potential in the sector.

« The projection for production has been made based on the existing DCs under PAT cycle-1.
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5.3 Textile sector specific data analysis of PAT cycle-|

The following section contains the details on the total number of DCs in Textile sector for PAT Cycle
various aspects of energy efficiency in Textile - | is 90. The capacity utilization of various sub
sector based on the data submitted by the sectors in Textile are mentioned in Table 7.

designated consumers under the PAT Scheme. The

Sub Sector ‘ Baseline ‘ Assessment

Yarn spinning 103.87 101.20
Open end yarn 85.61 90.50
Dyed Fiber 80.50 70.9
Weaving@60 PPI 80.11 85.4
Cotton based Fabric 76.49 80.4

Table 7: Capacity utilization in Textile sub sectors (in Percentage)

The specific energy consumption of different sectors had higher specific energy consumption
sections in textile sector is mentioned in Table 8. due to lower capacity utilization, different final
The values are varying based on different blend products or increase in quality of products.

of material used in the system. Some of the sub

Parameter Unit Baseline Year Assessment year
Lowest Average Lowest Average

Electrical UKG upto

winding (Yarn-406 sount)  KWh/kg 3460 | 55650 3.385 5.375

Eleotrical UKG (Open- KWh/kg 0.426 | 1.255 0.392 1.349

end Yarn)

Sl U ey kWh/kg 0230 0437 0.122 0.461

Dyeing)

Electrical UKG

(Weaving)@ 60 PP kWh/kg 1177 | 3.658 1313 3.429

gge;’;‘fl S50 GeaT@E) | e 221320 1648.741 89.936 1231.110

Electrical UKG (Knitting) kWh/kg 0.367 4.162 0.204 2.126

eyl (L8 (Eoia kWh/kg 0.437 | 1.455 0637 1499

based fabric)

Thermal SEC (Cotton keal/kg 1736.312 | 7550.825 1818.000 7170.670

based fabric)

Electrical UKG (Polyester

ooy | kWh/kg 0643 1385 0616 1714

Thermal SEC (Polyester keal/kg 1718.954 | 9284.364 1908.280 8564.530

cotton based fabric)
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Ee kWh/kg 1371 1543 1144 1211
Fabric)

Thermal SEC (Lycra keal/kg 1736.379 | 5697.438 1619.780 4517.770
Fabric)

Electrical UKG (Wool

vaoed fabric) KWh/kg 1.150 | 1.150 1.007 1.007
Thermal SEC (Wool keal/kg 4300914 | 4300914 3630.360 3630.360
based fabric)

Table 8: Specific Energy Consumption of various sections in Textile sector
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6.0 List of major energy saving
opportunities In the sector

A list of major energy saving opportunities in the - benefits obtained by installing the system and
sector have been identified and listed below. The based on expected payback range by implementing
projects are listed based on readiness level, co the project.

Technology Readiness Level (TRL): Co-Benefits: PQCDSME Payback Horizon (PB)

TRL 1 - Research (Basic or Advanced) Productivity (P) PB 1 - less than 1 year

TRL 2- Proof of concept Quality (Q) PB 3 - 1 year to 3 years

TRL 3- Demonstration(Pilot) Cost(C) PB 5 - 3 to under 5 years

TRL 4- First of a Kind Delivery (D) PB 8 - 5 to under 8 years

TRL 5- Fully Commercial Safety (S) PB 12 - 8 to under 12 years
Moral (M) PB »12 - over 12 years
Ethics, Environment (E)

SO0 Readiness
Technology e.g.: (P,Q,C, Level (TRL) Payback

1 Centrifugal compressors installation C E TRL-5 PB 5
2 Energy monitoring and management system C,D E TRL-3 PB 8
3 Variable frequency drive C E TRL-5 PB 3
4 Install waste heat recovery for stenters C, E TRL-5 PB 5
5 Replacm.g Electric heating with thermic fluid heating in CE TRL-5 PB 3

Polymeriser
6 Installation of photo cells for speed frames C, E TRL-5 PB 5
7 Installation of TIC controller for Processing machines C E TRL-5 PB 3
8 Optimisation of Balloon settings in TFO machine C E TRL-5 PB 5
9 Installation of Synthetic Flat belts for spinning ring frames CE TRL-5 PB 3
10 | Install automatic valves in continuous washing machine CE TRL-5 PB 5
11 | Condensate recovery in wet processing plant CE TRL-5 PB 5
12 | Install trans-vector nozzle for cleaning CE TRL-5 PB 5
13 | Installation of mechanical pre-drying CE TRL-5 PB 3
14 Energy efficiency in electrical equipment (EE motors & CE TRL-5 PB 3

LEDs)

Cooling tower up-gradation (Retrofitting of CT & B
15 installation of VFDs) GE TRL=5 PBS

Table 9: List of Energy saving technologies
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7.0 Success stories - Case
studies In textile sector

7.1 Case study 1 : Elimination of 2 bath by combining bio-polish

and Dyeing

Introduction

Trident Group, a USD 1 billion Indian business
conglomerate and a global player, is a leading
diversified group of businesses headquartered in
Ludhiana, Punjab. Trident Limited, incorporated in
the year 1990, is the flagship company of the
Trident Group.

Trident has been at the forefront in incorporating
some of the finest and latest energy management
practices in its operations.

With  consistent investment in technology,
constant research and an innovative approach,
Trident has acquired wide and varied global
scale capabilities in terry towel and bed sheet
production. From a variety of fibers and yarns to
a range of colors, both in piece dyed and yarn
dyed, plains & jacquards, to a complete collection
of performance finishes and surface decorations,
the product range keeps expanding to meet the
unique needs of the market.

Description of the project

The project has been implemented in the towel
manufacturing section of the plant. With an
objective to further reduce the energy consumption

and save water in the dyeing section of towel
manufacturing steps to optimize the system were
taken.

Detailed assessment of the dyeing section by the
plant team revealed an opportunity for elimination
of two bath process by combining Bio wash with
Dyeing Process in Combi process. Trident team
decided to take trial of the proposed scheme.

Trident Ltd.,, top management and the plant team
took this target as an excellent opportunity to
further enhance their overall process performance.

Trials were undertaken to combine the bio-wash
and dyeing process to eliminate the bio-polishing
stage in after treatment. For this a need for a new
enzyme was felt which would perform the dual
function of peroxide killing and bio-polishing. The
challenge was discussed with the enzyme vendor,
who subsequently engineered an enzyme to solve
the dual purpose.

After series of discussions, permission for trails
was obtained and trials were conducted for
modification in the process with the ultimate
objective of maintaining the product quality. The
process, before and after the implementation of
the scheme, is depicted in the following diagram.
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Pretreatment

Before

1. Scouring/Bleaching

2. Hot washing

3. Acid & Peroxide killing by using green acid
and an enzyme

After

1. Scouring/Bleaching

2. Hot washing

3. Acid killing by using green acid

‘¢

Before

1. Dye spreading
2. Alkali dosing
3. Cold Washing

Dyeing

After

1. Cellunase combi dosing & dye spreading
2. Alkali dosing

3. Cold Washing

After treatment

“

Before

1. Soaping

2. Hot wash

3. Bio-polishing (enzyme based)
4.Cold wash

After

1. Soaping

2. Hot wash
3. Cold wash

Figure 11: Pre-treatment, Dyeing & After-treatment before and after elimination of bio polishing in after treatment stage

As depicted in Figure 11 the enzyme dosing in
pre-treatment step for peroxide killing has been
eliminated followed by cellulase combi enzyme
dosing in dyeing stage before the dye spreading.
This results in elimination of bio-polishing in the
after-treatment stage.

The enzyme performs dual action of peroxide
killing and bio polishing in dyeing stage itself.
The enzyme has been engineered specifically for
serving this dual purpose by the vendor. Also,

the introduction of this enzyme has led to the
elimination of peroxide killing enzyme which was
used earlier in the pre-treatment stage.

The plant team continuously checked the quality
of the product during the trials and found that
there was no impact of this modification on the
product quality. This modification has additionally
led to tangible savings in terms of steam saving
by elimination of bio-polishing and water saving
as well.

Benefits
Parameter Units Values

Energy savings million Rs 443

TOE equivalent savings TOE 142.4

Investment Rs million NIL

Payback(months) Months Immediate

GHG reduction Tonne CO.equivalent per year 3680
. . o L

Sttt Foteriel % of plants in the sector can opt 60% of the plants in this
for this technology sector

TOE savings in the entire sector | TOE 300 TOE"

Table 10: Plant Details

17. Considering DCs in PAT cycle 1 that produce cotton based fabric



THT-1 plant

As a result of the elimination of 2 bath process
by combining bio-polishing with dyeing process,
annual cost saving of INR 1.64 million including
INR 0.15 million from water savings (basis: 2.41
TPD steam saving for 15% of total production and
6m3/h water consumption reduction for 15% of
total production).

THT-2 plant

As a result of the elimination of 2 bath process
by combining bio-polishing with dyeing process,
annual cost saving of INR 3.28 million including
INR 0.31 million from water savings (basis: 4.82
TPD steam saving for 15% of total production and
6m3/h water consumption reduction for 15% of
total production).

The implementation of this scheme did not

Textile 2 /|

involve any investment and hence the payback is
immediate.

Challenges faced and modifications done

The Trident team was able to complete the project
overcoming the challenge of maintaining the
quality of the product. There was no shut down
required for implementation of the measure.

Other Benefits
« Zero Down time
+  Water saving

+ Saving of 20 minutes in the complete cycle by
combining bio-washing with dyeing process

Replicability

At least 60 % of the plants in India have similar
saving opportunities and can adopt this approach
after proper trials.

Plant Contact details for the project

Plant Name

Trident Limited

Person to be contacted

Mr. Sasanka Sekhar Aich

Designation

VC Operations- Towel Punjab

Contact number

+91-9878999769

Email - ID

SasankaAich@tridentindia.com

Address for communication

Trident Ltd.,, Dhaula complex, Mansa road, Barnala,
Punjab 148 101

Table 11: Contact Details for Trident Ltd., Barnala

7.2 Case Study 2: Optimisation of stenter using waste heat

recovery and automation

Introduction

Arvind Limited is a textile company with
headquarters in Ahmedabad, Gujarat. Founded in
1931, globally it is now among top 5 organized
denim manufactures and is among the largest
textile companies in India. Arvind Limited has
also been taking many initiatives for environment
sustainability and has set benchmarks for pursuing
environment management and sustainability. The
company operates one of the largest zero liquid

discharge plant in Asia and has one of the largest
solar PV rooftop installation in the country. The
textile unit located in Gandhinagar is among the
most efficient textile units in the country and this
has been achieved by continuous efforts on energy
efficiency measures.

Project Background

Textile stenters have two main purposes -
convection drying so as to remove the moisture in
the fabric and secondly to provide for fabric width
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control. During the previous stages of processing
the fabric is subjected to length wise tension to
varying degrees resulting in shrinkage in width.
In the stenter, width control is achieved with the
aid of a series of clips or pins mounted on a
pair of endless chains. Apart from these functions
stenters are also used for the following:

« Dry-heating process like, heat setting of

synthetic fabrics and their blends

* Dry curing process namely, resin finishing with
built-in catalysts

+ Partial curing of pigments dyeing

Stenters being a major energy consumer in a textile
mill offers opportunities for energy conservation.

Chain Rail

Guide Roller

Burner

Drying is achieved by impinging high velocity
air jets uniformly across the full width of the
fabric on both sides. The air being used is heated
to a temperature of about 140-1500C. The hot
air is re-circulated and a certain amount of
air is continuously removed from the system
through exhaust fans so as to avoid build-up of
excessive humidity. To that extent, the system
is supplemented by fresh air. The fabric enters
the stenters after the pre-drying cylinders with
moisture of about 60 - 65 %. This moisture needs
to be dried and vented out in the stenters. The
stenters have normally two exhaust blowers
which are operating continuously venting hot air
& moisture.

The unit implemented two projects for optimisation
of energy consumption in the stenter unit resulting
in significant savings.

1. Automation in Stenter Machine

2. Waste Heat Recovery in Stenter Machine

Automation in stenter machine: Stenter machines
are operated to dry the moisture from fabric and
also to strengthen it further, if the parameters
are monitored properly it can lead to high amount
of waste of energy in heating. Thus, automation
in stenter machines can significantly help in
reducing the cost and also raise the productivity
of the process. Under this measure, the speed of
the fabric is controlled using three parameters -
exhaust humidity, fabric temperature and residual
moisture. Depending on these parameters the
speed of fabric as well as thermal energy input
is controlled. This would result in maintaining
the optimum conditions of speed, temperature
and humidity for drying the cloth and also impart
required properties to the fabric. Figure 12
indicates the installation of various sensors to
measure the required parameters.
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Figure 12: Diagram of overall setup

These measures would not only contribute in
saving electrical and thermal energy but would
also increase the productivity as there is very
minimum human intervention as the parameters

are controlled through auto feedback (PLC) and
inputs based on type of cloth. Following is
the benefit achieved by implementation of the
measure:

25%
20%
15%
10%
5%
0%
-5%
-10%
-15%
-20%
-25%

Productivity
+28%

Gas

consumption
-22%

Electricity
-11%

The investment is required for the sensors and the
new stenter machine come equipped with these
types of automation.

Waste Heat Recovery: The other major energy
saving opportunity in the stenter machine is heat
recovery from the exhaust gas. The thermal energy
requirement in stenter is for heating the air to dry
the cloth. The exhaust gas from the stenter exits

at 190 oC, thus large amount of heat is available
which can be recovered. By installation of air pre-
heater, the heat available in the exhaust gas is
recovered and fresh air is heated through waste
heat. This has helped reduce the heat demand by
15-20% for finishing. Following is the schematic
of the waste heat recovery system in stenter
system.
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Figure 13: Waste Heat Recovery Stenter (Source: Indian Textile Journal)

Benefits automation system and waste heat recovery, the
. . . investment required was INR 6.5 million. Thus, the
As a result of the interventions, annual cost saving project payback is very attractive. Following table

of INR 13.5 million was achieved. As the project provide the cost benefit details for each project.
involved capital expenditure for installation of

Cost Savings (%)
/1000 m

Measure Savings (Rs. Lakhs) | Investment (Rs. Lakhs)

1 Installation of Automation 91 20 36%
System

2 Installation of Waste Heat 44 45 15%
Recovery

Table 12: Savings due to Automation and Waste heat recovery

Parameter ‘ Units ‘ Values
Energy savings Rs million 13.5
Investment Rs million 6.5
Payback(months) Months 6 months
. . o : . .
Srlicetan Foerial % of Plants in the sector can opt| 70% of plants in composite mill
for this technology sector

Table 13: Energy Saving due to implementation of project

Replicability installation of automation and heat recovery
systems. Approximately 70% of composite mills
The textile units that operate on the earlier can install this system.

generation stenters, have the opportunity for

Plant Contact details for the project

Plant Name Arvind Ltd.

Person to be contacted Mr. Kushal Trivedi

Contact number +91 97230 69994

Email - ID Kushal.trivedi@arvind.in

Address for communication Arvind Ltd, Gandhinagar, Gujarat

Table 14: Contact Details for Arvind Ltd.
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8.0 List of Technology suppliers

S No |Company Name Technology Website link
: Hone)(well Process Automation Solutions https://www.
Solutions honeywellprocess.com
2 Rieter India Pvt. Ltd. Fiber and Spinning preparation solutions https://www.rieter.com
3 Temac India Pvt. Ltd. |Spinning and Weaving machines https://www.temacindia.com
A Forbes Marshall Steam Distribution Systems :Ztrf;://www.forbesmarshall.
5 Outotec Automation, Optimisation System http://www.outotec.com
6 ABB Energy Efficient motors, Busbar collector el
systems,etc
7 Jhonson India Steam and condensate systems https://www.kadant.com
8 Batliboi India Textile air engineering, Textile machinery https://www.batliboi.com
9 LMW Integrated Spinning solutions :’;tn;:s://www.lakshmlmach.
10 Picanol India High-tech weaving machines https://www.picanol.be
" Atlas Copco Waste heat recovery from compressors https://www.atlascopco.
com/en-in
12 Ingersoll Rand Waste heat recovery from compressors :’;tip;s://www.lngersollrand.

Table 15: List of key technology suppliers in Textile sector
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Abbreviations

BAU

Business as usual, 15, 17

Business As Usual, 2, 3, 5, 15, 16
BEE

Bureau of Energy Efficiency, 13
CAGR

Compounded annual growth rate, 7
Co,

Carbon dioxide, 7, 8, 13, 14, 17

DC

Designated consumer, 7, 14

DCs

Designated consumers, 4, 7, 8, 14, 19, 25
ESCerts

Energy saving certificates, 4, 14
GDP

Gross domestic product, 7, 8, 13, 17
GHG

Green house gases, 4, 5, 7, 14, 15, 16, 25
IEA

International Energy Agency, 7

INR

Indian Ruppee, 7, 8, 14

kWh

kilo Watthour, 19, 20

million TOE

million metric tonne of oil equivalent, 15, 16,8

MTOE

Metric ton of oil equivalent, 7, 30

PAT

Perform, Achieve and Trade, 2, 3, 4, 5, 6, 7, 8, 13,
14, 15, 16,17,19,25

SEC

Specific energy consumption, 3, 4, 14, 15, 16, 19,
20

TOE

tonne of oil equivalent, 14, 25, 30

TRL

Technology Readiness Level, 21, 22

UKG

Units per kilogram, 19, 20

usDh

Unnited States Dollar, 7, 8, 23

VFDs

Variable Frequency Drives, 22
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