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LAB MANUAL
Course Title: Apparel Manufacturing III (Lab) 
Course Code: TE- 418 
LEVEL-TERM: L4-T1


List of Experiments

	SL. No.
	Name of Experiment
	Week No. of Lab Performance

	1. 
	Study on different types of denim fabric
	Week 1

	2. 
	Study on lay out plan of a garments washing plant
	Week 2

	3. 
	Study on different machines, instruments, tools, chemicals, dye stuffs used in garments washing plant
	Week 3

	4. 
	Study on a garments washing machine and its functions
	Week 4

	5. 
	Study on a hydro-extractor and its functions
	Week 5,6


	6. 
	Study on a dryer (Drying Machine) and its functions 
	

	7. 
	Study on a boiler and its functions
	Week 7.8


	8. 
	Study on a compressor and its functions
	

	9. 
	Study on whiskering and hand scrapping with their pattern making
	Week 9

	10. 
	Study on tagging/tacking and destroy operation with their tools
	Week 10

	11. 
	Study on grinding and PP spray operation with their tools
	Week 11

	Final Examination
	Week 12



Date of Performance: Week 1
Experiment No.: 01
Name of the Experiment: Study on different types of denim fabric.

Aim: To introduce the students with different types of commercial denim fabric. 

Apparatus/Sample/Instruments/Requirements: Pencil, scale, eraser, and sharpener.
Theory: 

Denim is a rugged twill textile, in which the weft passes under the two or more warp yarns, producing the familiar diagonal ribbing identifiable on the revere of the fabric. 
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Procedure:

· Select different fabric swatch card
· Observe the fabric and make a list based on the following classification-

1.As per weight /unit area. 

· Light weight : 4.5 to 7 oz/sq.yd 

· Medium weight : 7 to 10 oz/sq.yd 

· Heavy weight: 11 and above.

2. As per hue and color . 

· Indigo vat. 

· Sulphur black. 

· Pigment.

3.As per slub yarns : 

· Warp yarns are slub only. 

· Weft yarn are slub only. 

· Cross Hatch : both way slub i.e. both warp and weft yarn are slub 
· Ring Denim

· Stretch Denim
4.As per fabric structure /design: 

· Plain. 

· Twill (S-twill, Z-twill, herringbone or zigzag twill ) 
· Knit Denim

5. As per dyed yarn

· Blue black

· Black Blue

· Indigo

· Black

· Grey

· Printed

6. As per composition

· 100% cotton

· Cotton + Polyester

· Cotton+ Polyester+ Spandex

· Cotton + Spandex

· Polyester +Spandex

7. As per Shrinkage %

· Below (+/-) 3%

· Above (+/-) 3%
Result: Achieved a list of different denim fabric based on different parameters.
Date of Performance: Week 2
Experiment No.: 02
Name of the Experiment: Study on lay out plan of a garments washing plant.
Aim: To introduce the students with the arrangement of a garments washing and dyeing plant in terms of the positioning of their machine, tools, used area and open area to facilitate effective production sequence. 
Apparatus/Sample/Instruments/Requirements: Drawing paper, pencil, scale, eraser, and sharpener.
Theory: 

· Layout or marking out, the transfer of a design onto a work piece in manufacturing. 

· Plant layout study is an engineering study to analyze physical configurations for a manufacturing plant. 

· Process layout, a floor plan of a plant that arranges equipment according to its function 

· Product layout, a floor plan of a plant in which work stations and equipment are ordered by assembly sequence.
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Figure 1: A view of washing plant lay out (only wet process section)

Procedure:

· Collect some lay out plan of different factories.

· Analyze the requirements to make a lay out plan of washing plant.

· Make a report on capacity of machines including the dimensions (based on lab).
· Make another report on the dimension of different particulars of a washing plant.
· Prepare a process diagram of production.

· Propose an area of washing plant.

· Draw a lay out plan of proposed plant with capacity.

Result: Achieved an efficient lay out of a garments washing and dyeing plant including both wet and dry process.

Date of Performance: Week 3
Experiment No.: 03
Name of the Experiment: Study on different machines, instruments, tools, chemicals, dye stuffs used in garments washing plant.
Aim: To familiar the students with the machineries, instruments, tools, chemicals, dye stuffs used in garments washing and dyeing i.e. for dry and wet processes.

Apparatus/Sample/Instruments/Requirements: Different machines of garments washing of dry and wet process, chemicals and dye stuff used in washing. 

Description: There are different types of machine, chemicals which are used in garments washing plant, are mentioned in the below:
1. Sample washing machine,

2. Side loading washing machine,

3. Front loading washing machine,

4. Hydro extractor machine,

5. Steam dryer,

6. Gas dryer,

7. Chemical mixing machine,

8. Industrial woven (Gas),

9. Industrial woven (Electric),

10. Boiler,

11. Submersible pump,

12. Grinding machine,

13. Tagging machine,

14. Steam chamber for crinkle,

15. Effluent treatment plant (E.T.P),

16. Generator,

17. Sand blasting gun,

18. Sand blasting chamber,

19. Spray gun,

20. Spray dummy,

21. Screw compressor,

22. Laser draw.

1. Enzyme

2. Detergent

3. Acetic Acid

4. Anti-staining agent
5. Bleaching powder

6. Sodium hyposulfite

7. Caustic Soda

8. Soda Ash

9. Sodium Bicarbonate

10. Potassium permanganate

11. Cationic / nonionic Flax softener

12. Micro Emulsion Silicon

13. Salt (sodium chloride)

14. Buffer

15. Hydrogen peroxide

16. Stabilizer

17. Fixing agent

18. Optical Brightener

19. Resin

20. Sodium Metabisulphite

21. Desizing agent

Procedure:

· At first make a list of machineries, tools, equipments which are available in washing lab.

· Observe how the machines, tools, equipments work.

· Make a list of chemicals which are used in washing lab.

· Observe how the chemicals are look like and what are their forms.

Result: Got details idea about machines, tools, chemicals, dye stuffs used in washing plant.

Date of Performance: Week 4
Experiment No.: 04
Name of the Experiment: Study on a garments washing machine and its functions.
Aim: To provide in-depth knowledge on garments washing machine especially on different machine parts with their functions followed by functions of whole machine. 
Apparatus/Sample/Instruments/Requirements: A washing machine.
Theory: 

Washing machine is the machine used to wash the various types of clothes without applying any physical efforts. With washing machine you don't have to rub the clothes with hand or squeeze them to remove the water from them. The washing machine is also called as clothes washer or simply the washer.
The technology which is used to modify the appearance, outlook comfort ability and fashion of the garments is called garment washing. 
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	Figure 3.1: Schematic diagram of an industrial washing machine
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	Figure 3.2: Sectional view of an industrial garments washing machine.


Working Principle:

This type of machine is widely used in Bangladesh. It is made of stainless steel. In the machine, there are two stainless steel cylinders one inside the other. 

The outer cylinder is solid and has two sliding doors like microbus at the upper middle half position of the cylinder. The cylinder is fixed on the machine frame and the machine frame is tightly fixed on the floor with heavy foundation to avoid jerking during operation of the machine. There are also two chemical dosing doors on the sliding doors to facilitate chemical addition during machine running. 

The inner stainless steel cylinder is perforated having two stainless steel side shafts. The side shafts are fixed with the machine frame through ball bearing. Two machine pulleys are fixed on the two side of the side shafts. With the help of two big high power motor & motor pulley, the machine pulley is rotated. As a result the inner perforated cylinder can rotate freely inside the outer cylinder. The perforated inner cylinder has two has also two spring loaded doors. The doors of the inner cylinder and outer cylinder are aligned to the same position by the use of a inching motion switch, to load and unload garments to be dyed. The inner cylinder can be rotated at 5 to 35 rpm through control panel of the machine. The rotation of the inner cylinder is automatically controlled for clock-wise and anti-clockwise direction by reversal driving unit which is simple electronic circuit. The dual direction movement of the inner cylinder is used to avoid roping affect of the garments during dyeing.

The inner cylinder is about different sizes. The exact size of the inner cylinder depends on machine capacity. There are three to four inches gap between the inner and outer cylinder. A solid steam pipe is situated between the gap. Steam is supplied from the boiler through the steam pipe of the gap. Hence, liquor is indirectly heated by the steam pipe to use desired dyeing temperature of the dye liquor. Dyeing temperature is controlled by a dial & indicator situated in the panel board of the machine. Garments movement during garments dyeing is performed by the three triangular shape bars inside the inner cylinder.

From the overhead water tank a water pipe is connected to the bottom side of the outer cylinder with gate valve for loading and drained-out water from the machine. The machine automatically stops rotation with alum sound to attract the attention of the operator for the next operation. The capacity of the dyeing machine is 60 kg to 500 kg. 

Result: Achieved in-depth knowledge on washing machine, its different parts and including the functioning.

Date of Performance: Week 5
Experiment No.: 05
Name of the Experiment: Study on a hydro-extractor and its functions.

Aim: To provide in-depth knowledge on garments hydro-extractor machine especially on different machine parts with their functions followed by functions of whole machine. 

Apparatus/Sample/Instruments/Requirements: A hydro-extractor machine.
Theory: 

Hydro-extractors are machines which are used in textile processing industry. These are mainly centrifuges. The wet material is placed in the extractor, which has a wall of perforated metal, generally stainless steel. The internal drum rotates at high speed thus throwing out the water contained in it. The use of hydro-extractor significantly reduces the energy required to dry any material. Hydro Extractors usually work on centrifugal force creating a high Gravitational force enhancing water extraction. Hence the water is separated and the product is obtained in a dry form. Hydro extractor machine is used for removing excess water from fabric by centrifugal extraction. About 65% water is removed by this process. It plays an important role after passing dyeing section. 

[image: image8.jpg]©~  Llectrically-Uriven flydro-Lxtractor

SPECIAL FEATURES.

All parts of the machine are above the ground level, consequently no

Suspended, Direct

Electncally-Dnven Hydro-Extractor

oxawstn
St oo

p o

i o
i

it 87

Toarcr o ,sm woton

P
s« st
-ty Tl i A
7008 Ut = e
I

CONCRETE_FOUNDATION £

|
|
)

e position of the Outlet can be arranged to sult individusl requicements,

This type of Machine can be supplied with AUTOMATIC CONTROL,
REVERSE CURRENT BRAKE, SPRING BALANCED SAFETY COVER, Etc.




Figure 4: Schematic view of a hydro-extractor

Working Principle:

Hydro extractor can be carried out in the following ways: 

· Squeezing: The water dispersed on the surface and in the spaces of the fabric is removed by means of the pressure applied by two cylinders. 

· Centrifugation: This process eliminates the greatest quantity of water dispersed on the surface of the textile by centrifugal force.

· Steam pressure: A high-speed steam jet blown on the whole width of the stretched fabric passes through the cloth and eliminates the water in excess. Extracted water and steam are condensed and reused. 

· Vacuum: This method applies vacuum technology and is used to dry very wet fabrics or delicate fabrics that do not stand up to the pressure of the cylinders of a squeezing unit, which could negatively affect the surface structure. The stretched fabric slides open-width above the opening of a cylinder-shaped structure connected to a suction system. The air drawn from outside removes the exceeding water when passing through the textile cloth. 

So working principle of hydro-extractor is described as-.Centrifuges are used for water extraction (dewatering, pre-drying) of textile materials. Values of approx. Centrifuges with perforated drums or baskets (Ø up to approx. 2000 mm) which oscillate vertically in ball-and-socket joints suspended on three points are produced in various designs as pendulating, suspension, cage and vertical centrifuges, also with so called gliding support bearings as gliding support centrifuges or in horizontal resp. vertical arrangements as open-width, horizontal and warp-beam centrifuges, etc. Most centrifuges have electric drives for speeds of approx. 750–1200 rpm and are generally provided with automatic control over various ranges. For safety reasons, an interlocking lid is essential on a centrifuge so that the motor cannot be started until the lid is locked, nor the lid raised until the basket is stationary again after the machine has been stopped. 

	

	


 

Result: Achieved in-depth knowledge on hydro-extractor, its different parts and including the functioning.


Date of Performance: Week 6
Experiment No.: 06
Name of the Experiment: Study on a dryer (Drying Machine) and its functions. 
Aim: To provide in-depth knowledge on garments drying machine especially on different machine parts with their functions followed by functions of whole machine. 

Apparatus/Sample/Instruments/Requirements: A drying machine.
Theory: 
A dryer is used to remove moisture from a load of clothing and other textiles, usually shortly after they are washed in a washing machine. Clothes drying machines (also called tumble dryers) combine these things to dry clothes quickly and efficiently inside a large, rotating metal drum. Unfortunately, dryers like this cost a lot of money to run and they can shrink, damage, or slowly degrade your clothes (check washing labels on your clothes very carefully before putting them in a dryer like this).
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Figure 5: Schematic view of a dryer.

Working Principle:
The basic idea is to blow hot dry air into one side of the drum as it tumbles the clothes around and extract moist wet steam from another part of the drum at the same time. Step-by-step, here's how it works. (In this picture, we're looking from the side and the front of the machine is on the left.)
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Figure 5.2: Principle of dryer.

1. The heart of the machine is a large metal drum with paddles around its inside rim (shown here as horizontal gray lines). In large machines, such as those in launderettes, the drum always rotates in the same direction. In smaller home machines, the drum rotates one way for maybe 30 seconds or so, then stops, then rotates the other way to stop your clothes bunching up.

2. Cold air is drawn into the machine through an air intake. Often it's at the front of the machine to stop it getting dirty and dusty (as it would around the back).

3. A fan sucks the air in and pulls it toward a heating element.

4. The fan is powered by an electric motor (read more about how motors work).

5. As cool air passes over the heating element, it's warmed and turned to hot dry air. A thermostat (not shown) turns the heating element on and off periodically to stop the machine overheating or cooking your clothes. When you select either the low or high temperature setting on your dryer, you're effectively altering the thermostat setting.

6. Warm air from the heating element enters the drum, typically through large holes at the back. In launderette machines, the entire drum is full of small holes and hot air rises up from below. (The photo at the very top of this page shows a large laundry dryer like this.)

7. The drum is rotated slowly by a belt connected to the electric motor, made from something like rubber. Often, as shown here, one electric motor drives both the drum and the fan.

8. As the drum rotates, the paddles lift and tumble your wet clothes until they reach the top of the drum. Then gravity makes them fall back down through the hot, dry air. Dryers work most efficiently when the washing tumbles through the hot air this way. If you overload them, the washing just bunches up and rolls around in a big ball instead of tumbling and it takes much longer to dry.

9. The air that leaves the dryer passes through a lint filter that catches dust and bits of fluff. Some dryers have a second (exhaust) fan to help extract the moist air. To avoid fires, it's essential to clean the lint filter in a dryer regularly (ideally, every time you used it).

10. Exhausted air passes up through a vent hose either mounted permanently in the ceiling (as here) or temporarily poked through an open window. In some dryers, and most combined washer-dryer machines, the humid exhaust air is passed through a heat exchanger and condenser so the water is cooled and drained away and the heat it contains is captured and reused, making the whole process more efficient.

Result: Achieved in-depth knowledge on dryer, its different parts and including the functioning.


Date of Performance: Week 7
Experiment No.: 07
Name of the Experiment: Study on a boiler and its functions.
Aim: To provide in-depth knowledge on garments boiler especially on different machine parts with their functions followed by functions of whole machine. 

Apparatus/Sample/Instruments/Requirements: A boiler.
Theory: 

A boiler is a closed vessel, which is made by metal, in which water is converted into steam by using the heat energy of fuel. It can generate steam at desire temperature, pressure and the heat generation rate. According to the A.S.M.E. the boiler is define as " A combination of apparatus for producing, finishing and recovering heat together with the apparatus for the transferring the heat so made available for the fluid being heated and vaporized."
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Figure 6.1: Schematic view of a boiler.

In a boiler, the heat energy of the flue gases transfer to the water through convection. The fuel is burnt in the furnace which produces flue gases. These flue gases pass over the water containing in shell or tube according to the type of boiler. The heat of the flue gases transfer to the water and convert it into steam. This is the basic principle of boiler.
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Figure 6.2: Schematic view of a boiler.

Working Principle:

Boiler is simply a heat exchange in which, water is work as cold fluid and the flue gases works as hot fluid. The heat is transfer from hot fluid to cold fluid through convection which increases the energy of water and converts it into steam. 

To understand working of a boiler, considered a container half filled with water. The fuel is burn and the flue gases flow over the container as shown in figure. These gases heat the water and convert it into steam. This steam taken out from a tube situated upper side of the container. As the steam taken out from container, the equal amount of water is feed into the container by the feed valve which maintain the boiler pressure unchanged. 



Figure 6.2: Principle of boiler.

If the steam escaping rate is high compare to water feeding rate, the pressure of the boiler decreases. And if the water feeding rate is high compare to steam escaping rate the pressure of the boiler increases. Thus the boiler pressure is controlled by the fuel supply and water supply of the container. This is the basic working of a boiler.

Result: Achieved in-depth knowledge on boiler, its different parts and including the functioning.


Date of Performance: Week 8
Experiment No.: 08
Name of the Experiment: Study on a compressor and its functions
Aim: To provide in-depth knowledge on compressor especially on different machine parts with their functions followed by functions of whole machine. 

Apparatus/Sample/Instruments/Requirements: A compressor.
Theory: 

An air compressor is a device that converts power (using an electric motor, diesel or gasoline engine, etc.) into potential energy stored in pressurized air (i.e., compressed air). By one of several methods, an air compressor forces more and more air into a storage tank, increasing the pressure. When tank pressure reaches its upper limit the air compressor shuts off. The compressed air, then, is held in the tank until called into use. The energy contained in the compressed air can be used for a variety of applications, utilizing the kinetic energy of the air as it is released and the tank depressurizes. When tank pressure reaches its lower limit, the air compressor turns on again and re-pressurizes the tank.
So, a compressor is a device which takes atmospheric air or other gases, compresses it and delivers the high pressure air or gas to a storage vessel from which it may be conveyed by a pipeline to wherever the supply of compressed air required. These are classified mainly into two types. The first one is known as reciprocating compressor and other one as rotary compressor.
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Figure 7: Schematic view of a compressor.

Working Principle:

In an air compressor, there are two major parts - a compressing system and a power source. The compressing mechanism can be a piston, rotating impeller, or vane depending upon which type of compressor you are referring to. As for the power, it is supplied by an electric motor or other energy sources. The compressing mechanism, as the name suggests, helps in compressing atmospheric air by using energy from the power source.

The basic working principle of an air compressor is to compress atmospheric air, which is then used as per the requirements. In the process, atmospheric air is drawn in through an intake valve; more and more air is pulled inside a limited space mechanically by means of piston, impeller, or vane. Since the amount of pulled atmospheric air is increased in the receiver or storage tank, volume is reduced and pressure is raised automatically. In simpler terms, free or atmospheric air is compressed after reducing its volume and at the same time, increasing its pressure.

Result: Achieved in-depth knowledge on compressor, its different parts and including the functioning.


Date of Performance: Week 9
Experiment No.: 9
Name of the Experiment: Study on whiskering and hand scrapping with their pattern making.
Aim: To acquire knowledge on whiskering and hand scrapping with their pattern making as well as make capable to perform the process.
Apparatus/Sample/Instruments/Requirements: Rubber, board, sand paper, denim garments sample, flat surface table.
Description: 
Whisker: 

· To make whisker first, Buyer’s given design is plotted on a tracing paper. Then from the tracing paper the design is transferred to the ply-wood or gas kit.

· The next step is to place foam rubber according to the design on ply wood with the help of solution gum.

· Finally, the upper surface of the rubber is grinded to a slope or spherical shape and the whisker pattern is prepared.

· Now this pattern is entered through the front opening of the pant and rubbing is done by emery paper at 320 ppm to 500 ppm. Thus the effect produced on the pant is called whisker.

· It may require more or less than 3 efforts to make whisker pattern to make buyer’s design accurately.
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Image 10.1: Whiskering effects.
Hand Scrapping:

To create the impression or visibility of pocketing fabric or any inside materials visibility to the face of the jeans pants with the help of emery paper scrapping is called hand scraping. It is used as the alternatives of sand blasting in some cases. 
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Image 10.2: Hand scrapping effect
Result: Effective performance of whiskering and hand scrapping according to produced pattern. 

Date of Performance: Week 10
Experiment No.: 10
Name of the Experiment: Study on tagging/tacking and destroy operation with their tools.
Aim: To acquire knowledge on tagging/tacking and destroy and make capable to perform the operation including the clear idea about the tools used in the operation.
Apparatus/Sample/Instruments/Requirements: Tag guns, tag pin, destroy tools, denim garments sample.
Description: 
Tagging/Tacking:

Tagging/tacking is a process which is being done by swift tag machine with the help of plastic or nylon tag pins in rigid form of garment to get very heavy contrast ( rigid & washed ) on waistband, bottom hems, back pocket & front pocket corners etc. After completing wash cycle, it must be removed from garment before making softening. 

· Tacking is doing on garment for fashion and value added fashion wear.

· Tacking is doing by tagging machines.

· Tacking is doing also by needle & thread & manually.

After wash upper portion of garment occur crease mark and inside of tagging occurs dark shade. 
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Figure 11.1: Tag gun and destroy tools
Destroy:

Destroy is newly fashion on garments. Destroy is doing by manually. Different types of machine used for destroy the garments. When destroy is done one garment, it seems to be long time used effect. Destroy is doing by manually or different types of tools. It seems to be long time use effect.
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Figure 11.2: Destroying

Result: Effective performance of tagging/tacking and destroy operations on denim garments.


Date of Performance: Week 11
Experiment No.: 11
Name of the Experiment: Study on grinding and PP spray operation with their tools
Aim: To acquire knowledge on grinding and PP spray and make capable to perform the operation including the clear idea about the tools used in the operation.
Apparatus/Sample/Instruments/Requirements: Grinding machine, PP spray gun, mask, gloves, apron, compressor, potassium per manganete solution, denim garments sample.
Description: 
Grinding: It is being done on pocket edges & bottom hems edges by running against abrasion surface or stone to achieve worn out effect. Many different make of machines & pen grinding tools are available in the market. 

· Grinding is doing on garment for mainly old / used look appearance & fashion.

· Grinding is doing on hem, packet, edge, west belt pocket opening and pocket fluff of garments.

· Grinding is done by grinding machine, sand paper by manually. 
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Figure 12.1: Schematic view of a grinding machine

PP spray:

Potassium permanganate spray is done on jeans to take a bright effect on sand blast area. One important thing about potassium permanganate spray is-this is usually a sporting process to increase the effect of sand blast. Potassium permanganate solution is sprayed on blasted area of jeans garment with the help of normal spray gun. This potassium permanganate spray appears pink on garment when fresh and turns to muddy brown on drying. The garment is hanged in open to dry after potassium permanganate spray and when the potassium permanganate turns its colors completely then it is considered to ready for next process. It is always followed by neutralization process. Sodium Meta bisulphate is most commonly used neutralizer. A number of products are available in market for neutralization process like sodium Meta bisulfate selected on the bases of effect required on blasted area. 
Potassium permanganate sprays concentrations ranges from .25 gm per liter to 15.00 grams per liter depending to required results and fabric types. Usually indigo died fabrics are treated with low concentrations whereas Black Sulfur Fabric requires high concentrations to treat with.
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Figure 12.2: Schematic view of PP spray gun.

Result: Effective performance of grinding and PP spray operations on denim garments.

[image: image23.png]



Department of Textile Engineering


Faculty of Engineering


Course Code: TE-418


Course Title: Apparel Manufacturing III (Lab)


















































Department of Textile Engineering


Faculty of Engineering


Course Code: TE-418


Course Title: Apparel Manufacturing III (Lab)














Department of Textile Engineering


Faculty of Engineering


Course Code: TE-418


Course Title: Apparel Manufacturing III (Lab)














Department of Textile Engineering


Faculty of Engineering


Course Code: TE-418


Course Title: Apparel Manufacturing III (Lab)




















Department of Textile Engineering


Faculty of Engineering


Course Code: TE-418


Course Title: Apparel Manufacturing III (Lab)














Department of Textile Engineering


Faculty of Engineering


Course Code: TE-418


Course Title: Apparel Manufacturing III (Lab)














Department of Textile Engineering


Faculty of Engineering


Course Code: TE-418


Course Title: Apparel Manufacturing III (Lab)














Department of Textile Engineering


Faculty of Engineering


Course Code: TE-418


Course Title: Apparel Manufacturing III (Lab)














Department of Textile Engineering


Faculty of Engineering


Course Code: TE-418


Course Title: Apparel Manufacturing III (Lab)





Department of Textile Engineering


Faculty of Engineering


Course Code: TE-418


Course Title: Apparel Manufacturing III (Lab)








PAGE  
- 1 -

