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ABSTRACT

The uses of metal channels, angles, sections are used in wide range. Rolling mill used for
manufacturing of these parts has required very efficient cooling system. If proper cooling system
is not used roller get failure. The cost of roller is very high. We have introduced a efficient cooling
system in rolling mill which no used any forced draft cooling system. The cost of forced draft
cooling is high so, our project will meet efficient cooling of rolling mill as possible as lowest cost.
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INSTALLMENT OF EFFICIENT COOLING SYSTEM IN ROLLING MILL

CHAPTER: 1
INTRODUCTION
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INSTALLMENT OF EFFICIENT COOLING SYSTEM IN ROLLING MILL

1.1 INTRODUCTION
e DEFINATION OF ROLLING: The process of plastically deforming metal by passing it

between rolls.
e Rolling is the most widely used forming process, which provides high production and close
control of final product

e The metal is subjected to high compressive stresses as result of the friction between the

rolls and the metal surface.
e Rolling process mainly divided into 1) hot rolling 2) cold rolling.[5]

FIGURE: 1.1ROLLING PROCES
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INSTALLMENT OF EFFICIENT COOLING SYSTEM IN ROLLING MILL

1.2: PROJECT BACKGROUND

There is temperature of outlet water is 60 C. This hot water is recirculate in rolling mill for
cooling purpose so water get evaporated fast and more fresh water is required.

Due to presence of metal particle in water impeller of pump get blocked and rotor life is also
reduced.

g

Fig 1.2 COOLING SYSTEM
Recirculation of hot water:

Water used for cooling of roller is continuously recirculate without cooling of
water.

Blockage of pump impeller:

Due to mixing of metal particles and other foreign particles the impeller of pump is

wearied out after sometime.
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INSTALLMENT OF EFFICIENT COOLING SYSTEM IN ROLLING MILL

Problem detects in furnace:

The overall productivity of the furnace is less than actual capacity of It. Because the draught

used in furnace is not correct.

Problem in material handling method:

The conventional material handling method what the labors are using is not convenient .When

labor moves material from cutting place to furnace in take takes more time than its actual

required.

Die design and Material:

The design of die suspects about not reliable and convenient which is depreciates after few pass

of cycles.

impropermaterial is used.

1.3 PROJECT OBJECTIVE

>

>

>

To eliminates failure of roller.
To reduce the time consumption.

To increase production rate.

To reduce power consumption of water circulation system.

Increase the life of roller.
To eliminate blockage of pump.
To increase profit of company.

To reduce maintenance work.

Requirement of change in die after some cycle due to tear.Because the

[SRPEC (ME)]
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INSTALLMENT OF EFFICIENT COOLING SYSTEM IN ROLLING MILL

1.4 Scope of project

» There are no of companies which are use automation in rolling mill. But automated
project has very high cost compare to semi automatic rolling mill.

» Automated rolling mills has no any cooling problem because of they used forced draft
cooling system

> But in small scale rolling mill they does not use any proper cooling system so life of die
is reduced.

» Probability of implementation of our project in all types of small scale roolin mill.

FIG:-1.3 COOLING PROCESS
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CHAPTER 2
LITERATURE REVIEW
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INSTALLMENT OF EFFICIENT COOLING SYSTEM IN ROLLING MILL

2.1 HISTORY OF ROLLING MILL

The invention of the rolling mill is attributed to Leonardo da Vinci. Earliest rolling mills were
slitting mills, which were introduced from what is now Belgium to England in 1590. These
passed flat bars between rolls to form a plate of iron, which was then passed between grooved
rolls (slitters) to produce rods of iron. The first experiments at rolling iron for tinplate took place
about 1670. In 1697, Major John Hanbury erected a mill at Pontypool to roll 'Pontypool plates'—
black plate.[citation needed] Later this began to be rerolled and tinned to make tinplate.[citation
needed] The earlier production of plate iron in Europe had been in forges, not rolling mills.

The slitting mill was adapted to producing hoops (for barrels) and iron with a half-round or other
sections by means that were the subject of two patents of c. 1679.

Some of the earliest literature on rolling mills can be traced back to Christopher Polhem in 1761
in PatriotistaTestamente, where he mentions rolling mills for both plate and bar iron. He also
explains how rolling mills can save on time and labor because a rolling mill can produce 10 to 20
or more bars at the same time.

A patent was granted to Thomas Blockley of England in 1759 for the polishing and rolling of
metals. Another patent was granted in 1766 to Richard Ford of England for the first tandem mill.
A tandem mill is one in which the metal is rolled in successive stands; Ford's tandem mill was
for hot rolling of wire rods.

Modern rolling practice can be attributed to the pioneering efforts of Henry Cort of Funtley Iron
Mills, near Fare ham, England. In 1783 a patent was issued to Henry Cort for his use of grooved
rolls for rolling iron bars. With this new design mills were able to produce 15 times more output
per day than with a hammer. Although Cort was not the first to use grooved rolls, he was first to
combine the use of many of the best features of various iron making and shaping processes
known at the time. Thus modern writers have called him "father of modern rolling.

[SRPEC (ME)] Page 7



INSTALLMENT OF EFFICIENT COOLING SYSTEM IN ROLLING MILL

2.2 INTRODUCTION OF HOT AND COLD ROLLING PROCESS

2.2.1 HOT ROLLING PROCESS

The distinctive mark of hot rolling is not a crystallized structure, but the simultaneous
occurrence of dislocation propagation and softening processes, with or without
recrystallization during rolling. The dominant mechanism depends on temperature and
grain size. In general, the recrystallized structure becomes finer with lower deformation
temperature and faster cooling rates and material of superior properties are obtained by
controlling the finishing temperature.

Fig: 2.1-HOT ROLLING PROCESS

[SRPEC (ME)] Page 8



INSTALLMENT OF EFFICIENT COOLING SYSTEM IN ROLLING MILL

The initial breakdown of ingots into blooms and billets is generally done by hot-rolling. This is
followed by further hot- rolling into plate, sheet, rod, bar, pipe, rail.

FIGURE 2.2: REDUCED THE GRAIN SIZE DURING ROLLING PROCESS

2.2.2 ADVANTAGES OF HOT ROLLING PROCESS

1) Flow stresses are low, hence forces and power requirements are relatively low, and even very
large work pieces can be deformed with equipment of reasonable size.

2) Ductility is high; hence large deformations can be taken (in excess of 99% reduction).

3) Complex part shapes can be generated.

4) The upper limit for hot rolling is determined by the temperature at which either melting or
excessive oxidation occurs. Generally, the maximum working temperature is limited to 50°C
below the melting temperature. This is to allow the possibility of segregated regions of lower

melting material

[SRPEC (ME)] Page 9
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2.3 COLD ROLLING PROCESS

The cold-rolling of metals has played a major role in industry by providing sheet, strip, foil
with good surface finishes and increased mechanical strength with close control of product

dimensions.

2.3.1 Advantages of cold rolling:

> In the absence of cooling and oxidation, tighter tolerances and better surface finish

can be obtained.

» Thinner walls are possible.

» The final properties of the work piece can be closely controlled and, if desired, the high
strength obtained during cold rolling can be retained or, if high ductility is needed, grain
size can be controlled before annealing.

> Lubrication is, in general, easier.

2.4 BASIC VIEW ABOUT ROLLING MILL PROCESS

Bloom is the product of first breakdown of ingot(cross

sectional area > 230 cm).
Billet is the product obtained from a further reduction by hot

Semi- finished rolling products (cross sectional area > 40x40mm).

Slab is the hot rolled ingot (cross sectional area > 100 cm and

with a width 2 x thickness).

[SRPEC (ME)] Page 10
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FURTHER ROLLING STEPS:

Plate is the product with a thickness > 6 mm.

Sheet is the product with a thickness < 6 mm and width > 600

_ mm
Mill products

Strip is the product with a thickness < 6 mm and width < 600

mm.

2.5 RESEARCH PAPER

TAN Ming-hao and et. Al (2010)In a hot strip mill, steel slabs are heated and rolled to reduce the
thickness to the target value (1 — 20 mm) before they become strips[l]. After rolling, the hot strip
undergoes a laminar cooling process where it is accelerated on the run out table and cooled with
laminar flow water between the finisher and the coiler. This cooling process can not only
increase productivity, but also lead to significant grain refinement and improved mechanical
properties’, Due to the complex nature of the laminar coolingprocess , itis very difficult to
describe with accurate mathematicalmodels. The authors have developed an intelligent modelfor
the laminar cooling process that incorporatescase-based reasoning into the first principles
dynamicalmodel-"".The proposed model iseasily adaptable to changing operating conditions.In
this paper, the software package for the proposedmodel[2] was introduced. The software
packagecan be used to perform virtual experiments onthe plant without disrupting the production
of thereal laminar cooling process or endangering thesafety of the plant. It can not only be used
to explorethe dynamics of laminar cooling processes.but also to test the performance of various
controlmethods.

WANG BIN and et al.(2013) recorded thatThe improvement of hole-expansion properties for
medium carbon steels by ultra fast cooling (UFC) afterhot strip rolling was investigated. It was
found that finely dispersed spherical cementite could be formed after ultrafast cooling, coiling
and annealing treatment. Tensile strength of the steel after annealing was measured to be
about440 MPa. During hole-expansion test, cracks were observed in the edge region around the
punched hole becausenecking or cracking took place when tangential elongation exceeded the
forming limit. Cracks were mainly formed bythe coalescence of micrevoids. Fine and
homogeneous microstructure comprised of ferrite and spheroid zed cementitecould increase
elongation values of the tested sheets by suppressing the combination of the adjacent micro-
voids, resultingin the improved hole-expansion property.

[SRPEC (ME)] Page 11
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Li Hia-jun and et al(2013) investigated thatUIltra-fast cooling (UFC) is an advanced technology
in hot rolling field. Through this technology, greatchanges on the run-out table are produced in
the strip cooling process. In order to adapt to these changes, a new generationof hot strip cooling
control system after rolling was developed based on the UFC basic principle. The systemcan not
only accomplish temperature of UFC delivery side, coiling temperature, cooling rate, etc, and
multi-objectiveaccuracy control, but also offer more flexibility and new attractive possibilities in
terms of cooling pattern on the run outtable, which could be of prime importance for the
production of some difficult steels. In addition, through thetime-velocity-distance (TVD) profile
prediction combined with speed feed-forward control and coiling temperaturefeedback control,
the coiling temperature control precision can be effectively improved during accelerative rolling
inthe system. At present, the system has been successfully used in the conventional strip
production line and CSPshort process production line, and its application effect is perfect.

US PATENT-4507949An apparatus and method for cooling product in a continuous hot-rolling
mill. The apparatus comprises acooling unit including a frame defining a plurality ofspaced,
cartridge receiving slots in which a plurality ofguide and spray cartridges are removable
mounted. Theguide and spray cartridges are similarly configured sothat either cartridge can be
mounted in a given frameslot so that the number and ratio of spray to guide cartridges can be
varied to modify the cooling characteristics of the cooling unit. Valves are provided to adjust the
coolant flowrate to a cartridge and a quick release coupling is utilized to enable the cartridges to
be easily removed forservice and/or replacement. One embodiment of aspray cartridge includes a
housing that defines a centralthrough passage in which radially directed nozzles aremounted,
which are operative to spray coolant receivedfrom a coolant chamber defined by the cartridge
housing, onto the‘ product as it passes through the opening.In another embodiment, a spray tube
dining a throughpassage is mounted in the cartridge housing and includes two sets of ports that
communicate with thecartridge coolant chamber. One set of ports is angledwith respect to the
spray tube centerline whereas theother set of ports are directed radially. In the preferredcooling
method, cooling units are placed before andafter the last finishing roll stand so that pre- and
postroll cooling is provided.

US PATENT-4706480A metal rolling mill coolant spraying System for minimizing formation
of tight edges of rolled strip- The system comprises supplemental assemblies for sprayingField
of Search the work rolls adjacent to the strip edges, mounted forlateral adjustment controlled in
response to signals from a computer for initial setup or continuous operation ReferencesClted
based on shape meter roll edge rotor signal feedback.

US PATENT-39941511In a rolling mill for reducing metal, having upper andlower work rolls
between which the metal is passedand at least one back-up roll for the upper work rollthe
combination of means for applying coolant to thesurface of the upper work roll only on the
outgoingside of the mill, casing structure enclosing the localityof coolant application and so
arranged that a narrow gap is defined between the upper work roll and aTransverse wall of the

[SRPEC (ME)] Page 12
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casing below the coolantapplying means, and means for creating a rapid flowof air along the
upper work roll surface adjacent thegap in a direction to prevent exit of coolant throughthe gap
from the casing structure while withdrawingair from the casing structure. The air-flow
creatingmeans may include means for maintaining the interiorof the casing structure at sub
atmospheric pressure. A

method of cooling the upper work roll in such a millcomprises applying coolant to the surface
thereof onlyat a locality on the outgoing side of the mill whilemaintaining an enclosure in
surrounding relation tothe coolant-applying locality with a narrow gap defined between the
enclosure and the upper work rollsurface at a level below that locality, and directing arapid flow
of air along the latter roll surface adjacent the gap to prevent exit of coolant through the gap.The
back-up roll, which is in contact with the upperwork roll, cooperates with the foregoing
structuresand steps to prevent carryover of excessive coolantonto the upper work roll surface on
the ingoing side ofthe mill.

US PATENT-401600 In order to decrease the austenitic grain size, it hasbeen suggested to

subject steel rod, during rolling, tointermediate cooling down to a temperature lower thanA3,
before the rod enters the finishing stands of therolling mill. On emerging from the finishing
stands, therod undergoes rapid cooling in a suitable cooling install lation to a temperature of
700° C to 800° C, and thenslower cooling.It has been also suggested to cool a steel rod, after
ithas emerged from the final stand of the rolling mill, by means of a fluid so as to cause
martensitic and/or bainitic quenching of the surface of the rod. According tothis procedure, upon
emerging from the fluid coolinginstallation, the unquenched part of the rod is at atemperature
sufficient to allow tempering of the surface layer of martensite and/or bainite to take
place(during air-cooling) due to the heat of the core of therod, whereby the rod progressively
assumes a ferritic orferritic-pearlitic structure, or possibly even a pearlitichainitic structure. In
this way, a product of compositestructure is obtained.

[SRPEC (ME)] Page 13
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CHAPTER-3
METHODOLOGY
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3.1 work flow of project:

Methodology is the systematic, theoretical analysis of the methods applied to a field of
study. Methodology describes the complete project planning procedure for the project

implementation.

Start

Company survey

Defination of problem

Litarature survey

Parameter measurement

Model in software

Analysis

Fabrication

Coclusion

Report
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CHAPTER-4
DESIGN
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4.1 Experimental analysis

» Hot water temperature 65°C.

[SRPEC (ME)] Page 17
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4.2 GRAPHICAL RESULT(CHART)
CHART: -1 WITHOUT FAN
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FIG:- 4.1 WITHOUTFAN

Height TEMP °C.
0 65
3 60
5 55
6 54
8 52
10 49
12 42
15 39

[SRPEC (ME)] Page 19



Chart:-2 with fan
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CHAPTER-5
MODELING
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5.1FLUID MODEL OF ACTUAL SYSTEM

FIG 5.1: DESIGN OF FLUID MODEL
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5.2 MODIFICATION IN COOLING TOWER PARAMETER

Cooling tower works on the Principle of water evaporation. Based on rate ofevaporation, the hot
water could be cooled more effectively. The rate of evaporation of hot water by

» Increasing time of contact of air with hot water.

» Increasing area of contact of air and hot water.

» Increasing air velocity.

Objectives

Methodologies

Increasing contact time of air with hot
water

Changing the air inlet angle

Increasing air velocity

Implementing convergent type
nozzle

Increasing area of contact of air and hot
water

Nozzle implementation enhances
swirl of air

Air inlet pipe angles
» 0° degree
» 30° about horizontal axis
» 30° about vertical axis

> 30° about both horizontal and vertical axis

In this project the performance of this cooling tower has been analyzed by changing the air
inlet parameters, by varying air inlet angles as 0 °, 30 ° horizontally, 30 ° vertically, 30 ° both
horizontally and vertically. These varied air inlet angle models have been designed without
changing any other parameters of reference model. Then these 4 models have been again
modeled by assembling convergent nozzle at the air inlet. Totally 8 cooling tower models

have been modeled and analyzed.

[SRPEC (ME)]
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719

D400

B 705

FIG:- 5.2 MODELING IN SOLID WORKS

Fig:-5.3 AIR INLET PIPE AT 0°DEGREE
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no

FIG:-5.4 AIR INLET PIPE AT 30 ° TO THE HORIZONTAL AXIS

[V

FIG:-5.5 AIR INLET PIPE AT 30 ° TO THE VERTICAL AXIS
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FIG:-5.6AIR INLET PIPE AT 30 * TO THE HORIZONTAL AND VERTICAL AXIS
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CHAPTER-6
ANALYSIS
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6.1 ANALISYS IN ANSYS

6.1.1 GEOMETRY:-

@ A: Fluid Flow (CFX) - DesignModeler

| File Creaste Concept Tools Units View Help
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FIG:-6.1 GEOMETRIC
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6.1.2MESHING

{2 A: Fluid Fiow (CFX) - Meshing [AN CFD]
| File Edit View Units Tools Help H =i | o} GenersteMesh T b @ = (7 Worksheet ix

FTR- -RRRR &S TARaEAcENg B8 w0
' Show Vertices  #@RWireframe | 72 <how e & Bl Random Colors 0 Annotation Preferences

Wl Edge Coloring v A~ A~ A~ A~ A~ A |+ |+IThicken Annotations

Mesh -} Update | taMesh v @ Mesh Control v | [ 1etric Granh

Outline 7
| Filter: Name -
{H] Project

B [§8 Model (A3)

B Geometry

v+ Coordinate Systems
/1 Connections

Mesh
i) Named Selections

Details of "Mesh" 2
= Defaults -
Physics Preference 5]
Salver Preference X
Relevance 0 3
= Sizing
Use Advanced Size Function | On: Proximity and Curva..
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|18 No Messages 1 Face Selected: Surface Area(approx.

FIG:- 6.2 MESHING
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6.1.3 SOLUTION

©s6:FudFowc Pt I T T

File Edit Session Insert Tools Help
GELEES 9 e Boeo- SEESFTFP o E 0 *» @EE NS OM £ S £ E e b
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FIG:-6.3 SOLUTION

6.2 INLET PARAMETER
BOUNDARY CONDITION
> Air inlet pipe dia. Da- 0.18 m
Water inlet dia. Dw- 1.66 m
Mass flow Rate of water, mw-0.055 kg/s
Mass flow rate of air, ma- 0.0404 kg/s

Water inlet temperature, T1-330 K

YV V. V YV V¥V

air inlet wet bulb temperature, Twb-300 K
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6.2.1Air inlet pipe at 0° without Nozzle

3.07e+02

3.06e+02

3.04e+02

3.03e+02 1
3.01e+02 £

3.00e+02

FIG:-6.4Air inlet pipe at 0° without Nozzle

Air inlet temperature 300 K
Water inlet Temperature 330K
Water outlet Temperature 304 K
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6.2.2 Air Inlet Pipe at 30 ° Inclined Horizontally without Nozzle

3.04e+02
3.03e+02
3.01e+02
3.00e+02

'd
2

-

FIG:-6.5Air Inlet Pipe at 30 ° Inclined Horizontally without Nozzle

Air inlet temperature 300 K
Water inlet Temperature 330K
Water outlet Temperature 312 K
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6.2.3 Air Inlet Pipe 30 ° Inclined Vertically without Nozzle

FIG:-6.6 Air Inlet Pipe 30 ° Inclined Vertically without Nozzle

Air inlet temperature 300 K
Water inlet Temperature 330K
Water outlet Temperature 307 K
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6.2.4Air Inlet Pipe 30 ° Inclined Vertically & Horizontallywithout Nozzle

3.06e+02
3.04e+02

3.03e+02 ¥
3.01e+02 =

3.00e+02

3.01e+02
3.00e+02 . I

FIG:-6.7 Air Inlet Pipe 30 ° Inclined Vertically & Horizontally without Nozzle

Air inlet temperature 300 K
Water inlet Temperature 330K
Water outlet Temperature 309 K
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CHAPTER-7
CALCULATION
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7.1 Cooling performance analysis calculation

1. Range (K)

=T1-T2
= 330-303
=27 K (air inlet pipe at 30° to the horizontal& vertical axis)
2. Approach (K)
=T2-Twb
= 303-300
=3K
3. Effectiveness (%) :
=[Range/(Range+Approach)]*100
= [27/(27+3)]*100
=90 %
4. Evaporation loss (m? /hr):
=0.00085*1.8*Qw*(T1-T2)
=0.00085*1.8*0.198*(330-303)
=0.0081 m® /hr
5. Percentage evaporation loss(%b6)
=(E.L./Qw)*100
=(0.0081/0.198)*100

=4.09 %
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CHAPTER-8
SCOPE OF PROJECT
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8.1 SCOPE:

» Now a day’s all companies which have automation used forced draft cooling system
which is efficient but cost of cooling is high.

» As per viewing in research paper all company has been with only one type of standard
element.

» Small companies produce verity of relative products as per requirement of customer.

» This type of all company reuses water without cooling. So evaporation of water is high.
And require more quantity of water compare to automation plant.
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CHAPTER-9
CONCLUSION
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After actual parameter measurement and analysis in ASNSYS we have found that inlet
temperature will drop up to 25 to 30 degree centigrade and metal particles and other slurry from
water will reduce therefore pump will work efficiently without blocking and wear of impeller.
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CHAPTER — 10REFFERANCES
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10.1 BOOKS

ok wnE

HEAT AND MASS TRANSFER (R.K.RAJPUT)

FLUID MECHANICS AND HYDRULIC MACHINES (R.K.RAJPUT)
THERMAL ENGINEERING (R.K.RAJPUT)

THERMODYNAMICS (J.P.HADIYA , H.G.KAPADIYA)
THERMODYNAMICS (P.K.NAG)

REFRIGERATION AND AIR CONDITIONRING

10.2 WEBSITES:-

ok wnE

http:/patents.google.com

http://patft.uspto.gov/
http://mww.WIPO.int./directory/en/urls.jsp
http://www.SCIENCEDIRECT.COM
http://www.CFD-online.com
http://www.coneluniversity/ ANSIStutorial.com

10.3 RESEARCH PAPER:-

1.

© No ok

LI Hai-jun, LI Zhen-lei, YUAN Guo, WANG Zhao-dong, WANG Guo-dong

(State Key Laboratory of Rolling and Automation, Northeastern University, Shenyang
110819, Liaoning, China)

Sven-Erik Lundberg*, Therfse Gustafsson

(Received January 17, 1993; accepted August 2, 1993)

C. SCHUSTER

Fachgebiet Thermische Verfahrenstechnik und Heizungstechnik, Technische Hochschule
Darmstadt Petersenstrale 30, 6100 Darrnstadt (F.R.G.)

Prof. Dr.-Zng. W. Kast on the occasion of his 65th birthday

(Received June 21, 1991; in final form September 6, 1991)

united states patent-2624178 patented by N. P. BADSON in jan-6-1953
United states patent-3345841 patented by J.E. Pholen in 10/10/1990
United states patent-Hostetter in 16/04/1995

United states patent-3994151 in 30/11/1996

United states patent-4016009 by Economopoulos in 09/04/1997
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APPENDIX -1 (canvas)
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1.1 Activity canvas

1.2 Environment canvas

[SRPEC (ME)] Page 44



INSTALLMENT OF EFFICIENT COOLING SYSTEM IN ROLLING MILL

1.3 Interaction canvas

1.40bject canvas
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1.5 User canvas

1.6 Product development canvas
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1.7 Ideation canvas

1.8 Empathy canvas
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APPENDIX -2
BUSSINESS MODEL CANVAS
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APPENDIX -3
PDE FORM
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3.1-PDE FORM 1

QIC Patent Drafting Exercice Team ID: 43408
GTU Innovation Council
Patent Drafting Exercise (PDE)
FORM 1 (FOR OFFICE USE ONLY)
THE PATENTS ACT 1870 Appilcation Noc
{32 OF 1870) Flling Date:
& Amocunt of Fee pakd:
THE PATENTS RULES, 2003 CEBR No:
APPLICATION FOR ORANT OF PATENT
1. Applicantic) :
1] Name Nationaltty Adarecc Mobile No. Emall
1 Thakor Jagamall nadlan Mechanical Engineernng , 9724758052 1S14med 13D
Cheary Smt. S. R. Patel Engineering jec.org
Coliege .
Guarat Technologyca!l Unfversey.
2 | Thakkar Tarunkumar ndian ma'?reeﬂno. L2TE25103 farunthakkarasgomail
Dazharatial Smt. S. R. Fatel Engineering com
College
Sujarat Technologycy Universly.
3 Patel Harcikkumar ndian Mechanical Engineerning | T3I23TTIS48  |hardpatel 1S53 gmal
Kantial Smt. S. R. Patel Engineering .com
Coliege |
Cujarat Technologycal Universy.
4 | Thakor lKransinh ncian Mecranicy nee . 93742330242  [Wranthakor SSEomail
ranj) Smt. 8. R.E’?atel né‘ggmeerlng com
Coliege |
Sujarat Technologycal Universiy.
2. inventoric):
0 Name Nationalty Addrecc Mobie No. Emall
1 | Thakor Jagamal) naan Mechanicyl Engineenng , 9724758052 AS14meD 1@
Cheaary Smt. S§. R. Patel! Engineering jec.org
Guarat Technologycs Universy.
2 | Thakkar Tarunku™ar ncgian Mechanica . SL2TE25102  flarunthakkaraS@omail.
Dazharatial g;n S. RL tei Engineering com
ege
Guarat Technologycal Universy.
Note : This Iz Just 3 mock Fatent Drafting Exsrcize (FPDE) for semester S, BE swdents of GTU.These documents Page 1
are not o be submitied with any patent offce.
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3 | Patel Harcikkumar indian Mechanica Engineering , 7353773648  |hardpatel1SE4G@omal
rantial Smt. S. R. Patel Engineering .com
Coliege .
Guarat Technologycyl Universly.
4 | Thakor Kransinh ndian Mecranica Engineernng , 9374330242  [wirantnakor SSEomai.
xan)) Smt. S. R. Patel Engineering com
Coliege ,
Gujarat Technologycal Universly.

Name:
Adarscs:
Moblle:
Emall ID:

3. Thtie of Invention/Project:
INSTALLMENT OF EFFICIENT COOLING SYSTEM IN ROLLING MILL

Thakor Jagamalj Chetang

4. Addrecc for comecpondence of applicant/authorized patent agent In Incla

Mecharical Engineerng , Smi. 5. R. Falsl Enginsering College . Gujara Technological University

724758022

Roma S 14mel 1 @spec.org

6. Priortty partioulars of the application(2) fleld in convention ocountry

Country

Applioation No.

Flling Date

Name of the Applloant Title of the inwvention

NA

NA

NA

NA

8. Partioulars for fling patent cc-operation treaty (pod) national phace Application

intsrmational appiication number

International NNiing cate ac aloted by the receiving office

NA

NA

7. Partioulars for Nling divicional applioation

OniginakFircst) Applloation Number

Date of filing of Original (firct) applioation

NA

8. Partioulars for filing patent of addition

Date of fling of Original (firct) appiloation

NA

Date :

8. DECLARATIONS:

() Deoclaration by the inventornic)
We, the above named inventon's) ifare rue & frst inventors) for s invention and deciare that the appicantis ).
nereln lz/are mgdour aszignee or lagal representative.

T -Aprll - 2018

Name

Signature & Date

Note : Thiz Iz Just 3 mock Patent Drafting Exercize (PDE) %or semester £, BE sucdents of GTU.These documents
are not %o be submitiad with any patent offce

Page
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1 ThakorJagamall Chetan)
2 Thakkar Tarunkumar Dasharania
3 Patel Hardkkumar Kantial

4 Thakor Kiransinh Kanjyl

(1) Deolaration by the appiicantic) In the convention coundry
Vive, the applicant (3) in the convention country deciare that the applicantis) herein Siare my/our assignee or legal
representative sppicant(s)

(1) Deolaration by the applicant(c)
¥We, the appicantis) hersby deciare(s) that-

| am’ive In pozsession of the above mentionad invenson.
The provisional'compiete specfication reiating 10 the nvention i fied with this aplicaton.

The invention as disciozed in the spciication uses material from india and e necess.
mmmmmwmmuw mm grant of patent to me
There iz no law®i ground of objecton o the grant of the patent 1o me/us.

| amiwe are the aszignee or the iegal representatve of true & first nventors.

The application or each of e appiication partculars of each are given In the para S was the “rst appicatin
In the convention country/countries In respect of mfour invention.

liwe claim the from the above mentioned :)1!eﬂumecurweoncm;'me'&
state that no for protection In respect been made n 3 CONvension County befors
that date by mafus or by any person
anmnstmmmwmmmﬂr
mentionad In para 5

The application is divided outt of Mo sppication(s) particulars of which are given in para 7 and pray hat
this appicaion may be reated as deemed o have beenfiedon __________undersection 16 of the At

HHHHHHHHHH

meummhammdmehmmpdeMngmmm

10. Following are the aftaohmentc with the applcation:
(3) Frovisionsl specifcstion/Compiete specrication

(b) Compiete specitication(n confrmation weh the intamatona / 35 amended betore
WUMMWNMHPEMSW 2 coplez) No.of pages... Nod

lc\W(hmmumm M3z ameanded before the ntemationy
Preiminary Examination Authory (IPEA ), a3 applicablel2 coples) No.of sheets,

() Priorty documents

() Transistions of priorty documents/specificaionintemational search reports

() Statement and underaking on Form 3

(g) Fower of Authority

HHHHHHH

Note : This 15 just 3 mock Fatent Drafting Exercise (PDE) %or semester 5, BE students of GTU.These documents Page 3
are not %0 be submitied with any patent offce.
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[/' (m) Declaration of iInventorship on Form S

(1) Sequance Izting In slectronic Sorm

[‘Z gs;. ...... e N TR . Fees Rz 2000 i Cazh /Checue/Sank Draft bearin No 20O Date- 300X on XO0C
ark.

Ve hereby declare that 0 the best of my our knowiedpe, Information and belef the fact and mtiers
stated herein are comect and We reguest Bhat 3 patent may be granted ©© melus for the said invention.

Oatea wvz 7 3y of Apell , 2016
Name Signature & Date

1 ThakorJagamall Chetanil

2 Thakkar Tarunkumar Dasharamial

3  Pael Hargikkumar Kantllal

I~

Thakor Kiransinh Kanjil

Note : This I Just 3 mock Fatent Crafting Ewercize (FDE) for semester 5, BE students of GTU.These documents Page &
ar= not ' be submitiad with any patert offce
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3.2 PDE FORM 2

QIC Patent Drafting Exercice Team ID: 43408

FORM 2
THE PATENTS ACT, 1870
(38 OF 1970)
3
THE PATENTS RULES, 2002
PROVISIONAL SPECIFICATION

1. Thie of the projectanvention :
INSTALLMENT OF EFFICIENT COOUNG SYSTEM IN ROLUING MILL

2. Applicant(c) :

Thakor Jagamajl Chetanjl | Inclan )
Acdrecs : Mechanical Engineering , Smt. 3. R Patel Engineering College , Gujarat Teohnologyoal Univercity.

Thakkar Tarunkumar Dacharathial { Indlan )
Acdrecs : Mechanioal Engineering , Smt. $. R Patel Engineering College , Gujarat Teohnologyoal Univercity.

Patel Hardikkumar Kantial ( Indian )
Acdrecs : Meohanical Engineering , Smt. 2. R. Patel Engineering College , Gujarat Teohnologyoal Univercity.

Thakor Kirancinh Kanjiji { Indlan )

Acddrecs : Mechanical Engineering , Smt. 3. R. Patel Engineering College . Gujarat Teohnologyoal Univercity.
3. Preambie to the decaription :

The following specificaton describes the invension.

4. Decoription -
2. Fieid of Applicalion / Project 7 Invention :
THESMAL
ALL TYPES OF SMALL ECALE INDUSTRES WHICH USED COOLED WATER FOR THE PRODUCTION
b. Prior Art / Background of the Invention / Referenocec :
Due to recercuiation of hot water Ife of the roling die i decreased

. Summary of the invention/Project -
cooled adier by spraying at cifferent height and fiowing of air and aiso chanes of di%erent nozzie angles

d. Objects of the InventionProject -
© Increaze the ¥ of the roling die, Increase production rate, 1D reduce e erosion of e pump Impeler

e Drawing(s) -
45408_1_DEC_DO18
45408_2_asm0002
45408_5_a=m0002

1. Decoription of the invention :

make modsl In creo softears and then taks 3 actual dimension om the company and take st and outiet tamp o e
#2%er In company. afier tat we saarch 3l cooling reiated FfOMaton and 320 ressarch paper and patism.
%er st we make simpie mods! and take cbservation by coolng mmwmwr:msamam:

e
gﬂ'\m we take without fan and aizo wih fan.
%er 3l that we take our resut from analysis In ofd In ansys  sotware

Note :  This is Just a mock Satent Draftng Exsrcize (FDE) for semester 5 BE suoents of GTU.These documents Page 1
ars not 20 be suDmMitiad Wi any patert offce
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9. Exampiec -
cooing tower

h. Unique Featurec of the Project :
ncrease M of roler de %or hot rofing mill

6. Date & Signature :
Date .7 - Apetl - 2016

Sign and Date Sign and Date
Thakor Jagamal Chetany! Thakkar Tarunkumar

Dasharatnis!

Sign and Dot Sign and Dote
Fate] Hargkkumar Kantiy Thakor Kranzinh Xan({!

8. Abctract of the project / Invention -

Cur objectve Is for study i3 jo efMicient working of roling and improvement in matertal handing.
While moving matera fom its cuttng piace to e for heating purpose its take more time. Die dmesions are 3is0
decreaze wih some Cycles of operations. overal Capacky of fumace i3 330 less than its acual capacdity

Drawing Attachments :
45408_1_DSC_0018

Note : This Is just 3 mock Patent Drafting Ewercize (FDE) %or semester 8, BE sudents of GTU.These documents Page 2
are not %0 be submitied with any patent oftce.
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45408 2 pemion2

45408 _5_pemion2

Hote :  This Is justa mock Falent Drafting Exsndse (POE) for semesher 5, BE sudents of GTU Thess documents Page 3
are niot bo be submitisd wish any pakent offox
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3.3PDE FORM 3

QIC Patent Drafting Exercice Team ID: 42408
FORM 2
THE PATENTS ACT, 1870
(38 OF 1070)
a
THE PATENTS RULES, 2083
STATEMENT AND UNDERTAXING UNDER ZECTION E
1. Declaration :

Ve, Thakor Jagamalji Chetan) |
Trakkar Tarunkumar Dasharsthial |,
Patel Hardkcumor Kantiyl |
Thakor Koransnh Kangy

2. Name, Addrecs and Nationallty of the joint Applioant :
Thakor Jagamajl Chetanji [ Inclan )
Acdrecs -Meohanical Engineering , Smt. 3. R Patel Engineering College . Gujarat Technologyoal Univercity.

Thakkar Tarunkumar Dacharathial { Indian )
Addrecs :Meohanical Engineering , Smt. 3. R Patel Engineering College . Gujarat Technologycal Univercity.

Patel Hardikkumar Kantial { Indian )
Addrecs “Meohanical Engineering , Smt. &. R Patel Engineering College . Gujarat Technologyoal Univercity.

Thakor Kirancinh Xanfil { Inclan )
Acdrect :Mechanical Engineering , Smt. 3. R Patel Engineering College . Gujarat Technologyoal Univercity.

Here by deciare :
(D hat 'We have not made any appication for the same/substantislly the zame invention outside india.
(1) that the right In the application(s) hashave been aszigned 1o,

Name of the Dam of Apglication Stus of the Dace of Daxe of Grant
Country Appicaton Number Appicaton Putiication
nNa NA nNA NA NA NA

Dated thiz 7 day of Apeil, 2018

3. Signature of Applicants -

(1) at 'Ae undertake that up o Te daie of grant o patent by the Controlier | e would k2ep Hm inform in
WWW(:]WWQNM India wihin 2 months from the date of fing of

Sign and Dats Sign and Date
Thakor Jagamal Chetary Thakkar Tarunkumar
Dashartnil

Note : This Iz just 3 mock Fatent Drafting Exercize ()
are not o be submitiad with any patent offce

) for semester £, BE students of GTU.These documents

Page 1
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Sign and Dats Sign ana Dat=
Fate! Hargkumar Kantiy Thakor Kiranzinh Xan(i!
To

The Controler of Patert
The FPatent Ofice, 3t Mumbal

Note : This Iz just 3 mock Fatent Draftng Exercize (FDE) for semester 8, BE studens of GTU.These documents Page 2
are not to be submitted with any patent offce.
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