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I _Internal Assessment Exam - 11 Date | - | Marks ] 50
[ Coursecode | ME 8694 | CourseTile | Hydraulics and Pneumatics T ]
| Regulation | 2021 | Duration | 90 minutes [ Academic Year | 202021 ]
| Year ‘m | Semester Vi . | Department | Mechauical Engg |
| COURSE OUTCOMES i DS D 1 ___
CO1: | Explain the Fl imd power and operation of different t types of pumps B e
: CO2: Smnmanze the features and functions of Hydraulic motors, actuators and Flow control valves. 1
| CO3: Exylam the different types of Hydraulic circuits and systems. - - ]
| CO4: | Explain the woﬂanﬁ of different pneumatic circuits and system — — __j
i CO5: ; Summarize the various trouble shooting methods and applications of hydraulic and nneumatnc systems, N
{ CO6: ! Explain the applications of Hyvdraulic and Poeumatic systems. S Y
QNe. | Question | co | B1S |
PART A ’
’ {Answer all the Questions 10 x 2 = 20 Marks) J
1 What is the function of pump in hydraulic system? |CO313.2 | KI
| 2 Whatis the purpose of baffle plate in a fluid reservoir? |CO313.2 | Kl
i 3 {State the reason why positive displacement pumps found suitable for fluid power iC0313-2 KT
__ Bpplication. , I
4 Distinguish between positive and variable displacement pumps. CO313.2 © K2
' 5 Name two designs of vane pumps? e B 1C0O313.2 T Ki i
6 How can you vary the displacement in an axial piston } pump? S CO3132 | KI |
7 Define the volumetric efficiency of the pump ~ (C0313.2 | K1 |
{;73“ Define the mechanical cfficiency of a L pump? L |CO313.2 | KI
o J[What are the types of hydraulic actuators? B _Jeo313.2 | Kl
0" What are the advantages of double acting cylinder over single acting cylinder? jC0313-2 | KI
PART B
: _ {(Answer all the Questions 2x10=20Marks) — = = ’
Ha Explain how positive displacement pumps build pressure compared to rotor |CO3132 | K2 E
| | dynamic pumps. What are the advantages of positive displacement pump? | | i
OR

“1lb A gear pump has 75 mm outside diameter, 50mm inside diameter and 25mm F:‘ééié"z‘l K2
width. If the volumetric efficiency is 95 % at rated pressure what is the actual flow
~ |rate? N=1200 rpm. | 1 __j
122 Epumerate the working principles of balanced vane pump  with neat sketch. Also | C0O313.2 | K2
— \write the advantages and disadvantages? PO | o !
126 |Explain the working of a radial piston pump with a neat sketch. Also write an (CO313.2 | K2 |
expression for the theoretical displacement per revolution of the crank? [ ; |
PART C |
(Answer all the Questions 1 x 10 =10 Marks) e IS
132 A rotary vane air motor has a displacement volume of 80 cm®/rev and operates at fOO31 32| K2
1750rpm using 700 kPa gauge pressure air. Calculate the standard ml/min rate of |
consumption and kW power output of the motor. Assume the temperature remains ! f |

. constant? o ) I |
OR ) . |

i 13b ilf_ a hydraulic circuit has pump inlet and exit ports interchanged, unloading valve cosz2 | K2
given internal pxlot -What happens? E: = |
A—\

B e,

— e

L P~ '
§ x_:‘“// (j
culty Dr. G. Balakrishnan, M.E,, Ph.D, %

{(Name /S;gn / Date) Principal (Name /Sign / Date)
Indra Ganesan College of Engineering
IG Vailzy, Mzdurai Main Road
Marikandam, Trichy-620 012.
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Finite Element Analysis
Computer Integrated Manufacturing Systems
Design and Fabrication Project

Project Work

Manufacturing Technalogy — I
Computer Aided Design and Manufacturing
‘Principles of Management

Manufacturing Teclinology Laboratory ~ I

Strength of Materials

Engineering Practices Laboratory

Basic Civil and Mechanical Engineering
Thennal Engineering- I
Hest and Mass Transfer

Strengih of Materials and Fluid Mechauics and

Kinematics of Machinery

Hydraulics and Pneumatics

‘CAD/ CAM Laboratory

:Design of Transmission Systems

| o

Engineering Mechanics

Automobile Enginecring

Engincering Practices Laboratory

i mcst" ; ; i
gs"a {Credits re/ ! Total |
S N - { amamarks
vi 3 4 :
H H
vim 3 4 1
32
Vi oz 4 !
VIL 10 © 20
N3 4
VI 3 4
| 18
vl 3 4
v 2 4 i
v 3 4 |
8 |
i 2 4
i1 4 5 !
1\ 3 4
18
vi 4 5 !
v 2 4
b 3 P !
v 3 4
16
vi o 3 4
VI 2 4

I 4 5
v 3 4
Co17
VI 3 4 |
It 2 4 ;
C

Dr. G.Balakrishnan, M.E., Ph.D.,

Principal
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ME8694 HYDRAULICS AND PNEUMATICS L T P C
3 0o 0 3

OBJECTIVES:
To provide student with knowledge on the application of fluid power in process,

construction and manufacturing Industries.
To provide students with an understanding of the fluids and components utilized in modern

industrial fluid power system.
To develop a measurable degree of competence in the design, construction and operation of

fluid power circuits.

UNIT | FLUID POWER PRINICIPLES AND HYDRAULIC PUMPS 9
introduction to Fluid power — Advantages and Applications — Fluid power systems — Types of fluids

- Properties of fluids and selection — Basics of Hydraulics — Pascal's Law — Principles of flow -
Friction loss — Work, Power and Torque Problems, Sources of Hydraulic power : Pumping Theory

— Pump Classification - Construction, Working, Design, Advantages, Disadvantages,
Performance, Selection criteria of Linear and Rotary — Fixed and Variable displacement pumps —

Problems.

UNIT Il HYDRAULIC ACTUATORS AND CONTROL COMPONENTS 9
Hydraulic Actuators: Cylinders — Types and construction, Application, Hydraulic cushioning -
Hydraulic motors - Control Components : Direction Control, Flow control and pressure control
valves — Types, Construction and Operation — Servo and Proportional valves — Applications —
Accessories : Reservoirs, Pressure Switches — Applications — Fluid Power ANSI Symbols —

Problems.

UNIT HI HYDRAULIC CIRCUITS AND SYSTEMS ]
Accumulators, Intensifiers, Industrial hydraulic circuits — Regenerative, Pump Unloading, Double-
Pump, Pressure Intensifier, Air-over oil, Sequence, Reciprocation, Synchronization, Fail-Safe,
Speed Control, Hydrostatic transmission, Electro hydraulic circuits, Mechanical hydraulic servo

systems.

UNIT IV PNEUMATIC AND ELECTRO PNEUMATIC SYSTEMS 9
Properties of air — Perfect Gas Laws — Compressor — Filters, Regulator, Lubricator, Muffler, Air
control Valves, Quick Exhaust Valves, Pneumatic actuators, Design of Pneumatic circuit -
Cascade method — Electro Pneumatic System — Elements — Ladder diagram - Problems,

introduction to fluidics and pneumatic w circuits.
Q/ | //

Dr. G. Balakrishnan, M.E, Ph.D.,
Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



UNIT Vv TROUBLE SHOOTING AND APPLICATIONS 9
installation, Selection, Maintenance, Trouble Shooting and Remedies in Hydraulic and Pneumatic
systems, Design of hydraulic circuits for Driling, Planning, Shaping, Surface grinding, Press and
Forkiift applications. Design of Pneumatic circuits for Pick and Place applications and tool handling

in CNC Machine tools — Low cost Automation — Hydraulic and Pneumatic power packs.
TOTAL:45 PERIODS

OUTCOMES:
Upon the completion of this course the students will be able to

CO1  Explain the Fluid power and operation of different types of pumps.

CO2  Summarize the features and functions of Hydraulic motors, actuators and Flow control
valves

CO3  Explain the different types of Hydraulic circuits and systems

CO4  Explain the working of different pneumatic circuits and systems

CO5  Summarize the various trouble shooting methods of hydraulic and pneumatic systems

CO6  Explain the applications of Hydraulic and Pheumatic systems.

“TEXT BOOKS:

1. Anthony Esposito, “Fluid Power with Applications”, Pearson Education 2005.
2. Majumdar S.R., “Oll Hydraulics Systems- Principles and Maintenance”, Tata McGraw-

Hill, 2001,

REFERENCES:
Anthony Lal, “Oil hydraulics in the service of industry”, Allied publishers, 1982.

Dudelyt, A. Pease and John T. Pippenger, “Basic Fluid Power”, Prentice Hall, 1987.

Majumdar S.R., “Pneumatic systems — Principles and maintenance”’, Tata McGraw Hill, 1995
Michael J, Prinches and Ashby J. G, “Power Hydraulics”, Prentice Hall, 1989.
Shanmugasundaram.K, “Hydraulic and Pneumatic controls”, Chand & Co, 2006.

ST

-

DALN



INDRA GANESAN COLLEGE OF ENGINEERING

IG Valley, Manikandam, Tiruchirappalli, Tamil Nadu - 620 012, India
(Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai-25)

DEPARTMENT OF MECHANICAL ENGINEERING

T T S S —————
Lecture Schedule

Degree/Program: B.E / MECHANICAL  Course code &Name: ME8694-Hydraulics and Pneurnatics
Duration: Dec 2020 - Apr 2021 Semester: IV Faculty: Mr. R. Ganesh

AIM:

To expose the students to basics Fluid power systems, Pumps and its Classification, Hydraulic motors,
Speed Control system, Pneumatic actuators and CNC Machine tools,

OBJECTIVES:

To impart knowledge on
(i} To provide student with knowledge on the application of fluid power in process,
construction and manufacturing Industries.
(ii) To provide students with an understanding of the fluids and components utilized in modemn
industrial fluid power system.
(i) To develop a measurable degree of competence in the design, construction and operation

of fluid power circuits,

PREREQUISITES: Hydraulics and Pneumatics

COURSE OUTCOMES:

After the coursc, the student should be able to: _ o
. co | =n _Course Outcomes ] POs | PSOs |
| CO313.1 | Explain the Fluid power and operation of different types of pumps., | 1,2.4,8 1 1,23
| CO313.2 | Summarize the featurcs and functions of Hydraulic motors, achuators | 1,2,8 11,23
P | and Flow control valves _[ | ‘i
[ CO313.3 | Explain the different types of Hydraulic oiretiits and systems L 1,2,8 1 1,23
| CO313.4 | Explain the working of different pneumatic circuits and systems 11,248 o 11,23 |
| C0313.5 | Summarize the various trouble shooting methods and applications of | 1,2,4.8 | 1,2,3
I hydraulic and pneumatic systems. o | |r
{ CO313.6 | Identify and application of Low cost Automation N 1,2,4,8 11,23
l S.No ! Date ; Period § Topies to be Covered ;| PBGZkA‘% g
| UNIT -I - FLUID POWER PRINICIPLES AND HYDRAULIC PUMPS Target periods :09 |

I_[190221 | 3 | Inwoduction to Fluid power T

}» 2 220221 | 4 | Advantages and Applications | TT |
5 3 | 230221 | 5 | Fluid power systems, Types of fluids T ]
|4 | 240221 | 7 | Properties of fluids and selection, Basics of Hydraulics | T1 3
| 5 | 260221 { 3 |Pascal’s Law, Principles of flow LT
' 6 | 270221 | 3 |Friction loss - Work, Power and Torque Problems | R2
|7 1010321 [ 4 | Sources of Hydraulic power : Pumping Theory | R2 ]
8 1020321 | 5 | Pump Classification TR

-

Dr. G Balakrishnan, M.E,, Pi.D,
Principal
Indra Ganesan College of Engineearing
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



9 | 03.03.21 ] ’?M EConstructmn, Working, Des1g1_,_g}dvanta"es, Disadvantages | R2

.10 | 05.03.21 | 3 | Performance, Selection criteria of Linear and Rotary TT
|11 | 060321 4 _f Fixed and Variable displacement pumps ) T
12 [ 08.03.21 | 4 |Problems - [Tl
UNIT 11 -HYDRAULIC ACTUATORS AND CONTROL ( COM?ONEN' TS __ Target periods :09 |
13 7090321 [ 5 | Hydraulic Actuators: Cylinders T m
; 14 1100321, 7 Types and constructlon, Application, Hydraulic cus}nonmg | T1
15 120321 3 | Hydraulic motors - B
_| 16 | 13.03.21 5 | Control COmpunent_s Direction Control. __ o T
17 | 15.03.21 | 4 | Flow control and pressure control valves ;_w RI |
18 [ 160321 5 | Types, Construction and Operation - | Rl
19 | 17.03.21 | 7  Servo and Proportional valves R |
20 | 19.03.2 21 3 " Applications Rt
21 20 03. 20 1 | Accessories : Rebervmrs, Pressure ! Switches, Applications _ CTi |
22 | 22.03.21 1— 4 | Fluid Power ANSI Symbols - T ]
23 [23.03.21 5 | Problems. - T
UNIT i - HYDRAULIC 'CIRCUITS AND SYSTEMS o Target Periods 09
24 1240321 | 7 Accumulators, Intensifiers, Industrial hydraulic circuits - Tl ,
25 1260321 1 3 T«I'}qﬂc_nezatlve, Pump Unloading - : Tl !
26 1 29.03.21 | 4 Double Pump, ~ o Y
27 [30.0321 5  Pressure Intensifier - i1
L 28 i 310321 7 |Airoveroil IR S v S
29 1 02.0421 | 3 ! Sequence, Reciprocation I L w5 n e LT
[ | 03. 0421 | 3 | Synchromization, Fail-Safe I
;_”3_1* 050421 | 4 | Speed Control B T TR
' 32 1060421 5 . Hydrostatic transmission o . R3
33 | 070421 | 7  Electro hydraulic circuits ‘ N  R3
P 34 09 04.21 | 3 Mechamcal hydraulic servo systers, o - | R2
[735 1100421, 4 Problems. B B . R3
"UNIT IV - PNEUMATIC AND ELECTRO PNEUMATIC SYSTEMS ________ Target Periods :09
| 36 1120421 | 3 | Properties of air — Perfect Gas Laws _ - I [ v _ﬂ—*
.37 | 13.0421 4 | Comprcssor—thers T2 _
. 38 | 140421 5 Regulator, Lubricator, Muffler - | T2 |
39 160421 | 7 Air control Valves, Quick Exhaust Valves, I R VI
| 40  17.0421 | 4 Pneumatic actuators. Desizn of Pneumatic circuit T2
41 1190421 | 3 Cascademethod o T2 |
" 42 200421 | 4 | Flectro Preumatic System _ - _ T2
43 21 04. 21 5 _I_E_l_egents Ladder dlagram B ) R4 |
. 44 | 23.0421 | 7 Problems S R4 ]
| 45 | 240421 5 |Introduction to fluidics and pneumatic logic circuits | R4 |
UNIT V - TROUBLE E SHOOTING AND APPLICATIONS Target Periods:09 |
46 1260421 3 ; Installation, Selection, Maintenance, Trouble Shooting I 12
|, j}j | 27.0421 © 4 | Remedies in H draulic and Pocumatic systems, i T2 ,ﬁ'
| 48 | 28 04.21 5 Design of hydraulic circuits for Drilling, Planning, Shaping, Surface { T
g | _grinding, Press and Forklift applications S ____[
| 49 FEZ) 04. 21 ' Design of Pneumatic circuits for Pick and Place applications and tool | T2
| handlm-* in CNC Machine tools S o
__50 030521 | 3 | Low cost Automation - . | 1 |

Dr. G. Balakrishnan, M.E, Ph.D.,
Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Rozd
Manikandam, Trichy-620 012.



-F'_ 51| 040521 | 4 | Hydraulic and Preumatic power packs TR
!

2 oo | T T i emtent Beond thesylabss
| 59 ,|,_05. 05.21 ! 5 _IT %lhe latest innovations and technology in hydraulics and its scopein | Material
M NSRS _.__tur_e_ e S | —_— ]
Book Reference - Text Books
Ez. | Title of the Book IAuthor JPublisher JYear 7
1. i?;iggzg with Anthony Esposito Pearson Education ( 2008, }
Oil Hydraulics
Systems- Principles Majumdar S.R. Tata McGraw-Hill, 2001
and Maintenance

Book Reference — References

Si Title of the Book I Author ’ Publisher I Year ]
Oil hydraulics in the . .
service of industry Anthony Lal Allied publishers f 1982. J
Basic Fluid Power Dudelyr, A. Pease and Prentice Hall 1987.
John T. Pippenger
Prneumatic systems —
Principles and Majumdar S.R. Tata McGraw Hill 1995
maintenance
[ Power Hydraulics ] aMnff'ff}:g;, i [ Prentice Hall [ 1989,
Hydraulic and
Preumatic controls ShanmugasundaramK, Chand & Co I 2006. ]
Website Refereice:
htnv_sriarﬂi\f_a‘:.nme_Lac_.mfppurs@&l 12/106/112106300/
https://www.sciencedirect.convbook19780080966748/hydraulics-and—pneumatics
Signa Faculty in-charge HoD 'rvf.(ch a
B -
N
Dr.g bakla}a‘fshnan ME, Php,
Indra & Principal
ra Ga .
- Var;iesan College of Eng.fnee-'r?ng

€Y Maduraj pain Roagd
anikandam, Ty .

chy-620 13



INDRA GANESAN COLLEGE OF ENGINEERING

IG Valley, Manikandam, Tiruchirappalli,
(Approved by AICTE, New Delhi, Affiliated to Anna University,

Tamil Nadu ~ 620 012, India

Chennai-25)

DEPARTMENT OF MECHANICAL ENGINEERING

6 N N[\
Name and e of the Faculty Incharge

Ass1gnment Ouestion Pag
[ Assigoment - 01 [ Dateoflssue: | 03. 03022020 | Marks | 10 |
rCourse code | MES694 | “Course Title ) Hydrmxhus and P Pneumaucs ' |
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TOPIC:
THE LATEST INNOVATIONS AND TECHNOLOGY IN HYDRAULICS AND ITS SCOPE IN

FUTURE

INTRODUCTION: .
The development of smart sensing technologies will have an impact on pneumatics in the future. All sorts

of fluid power equipment, from connectors, tubing, and hoses to pneumatic cylinders, actuators, and filters,
are increasingly included cost-effective sensing and information processing devices.

Hydraulics is a matured industry, but still, it requires improvements to become a part of the digital
world. The fact is, current hydraulic industry have several drawbacks. The hydraulic experts are
working on these issues for improving energy efficiency, reliability, energy storage, and
redeployment capabilities. So, the latest technology in hydraulics will focus on improvements in
these areas by reducing the size and environmental hazards.Today, most of the hydraulic systems
are used to lift, pick or grasp things. Such systems have a wide range of application in various
industries like construction, manufacturing, automobile, medical, etc. But soon the new hydraulic
technology will bring advancements to these existing technologies and applications.The latest
hydraulics innovations are focusing on renewable energy applications, smart user interfaces, load
sensing valve technology, and hybrid actuation systems. Some of the applications of these are

mentioned below.

¢ Hybrid actuation systems
Hybrid Actuation System (HAS) is ideal for harsh power generation environments such as

those used with solar panels, wind turbines, and hydroclectric dams. HAS can be
combined with an integrated Intellinder sensor, that eliminates the complexity of gun
drilling and unprotected external sensors. This system improves efficiency without any
complex maintenance.

* Smart user interfaces
The hydraulic industry is moving forward to create user interface applications. Already,

Parker has succeeded in developing a UX Toolkit software tool that simplifies all
applications of the machine. This application included core machine functions, smart
control systems, diagnostics or prediction applications that decrease downtime, or GPS
monitoring and navigation applications. Using Parker’s.pro display HMI module, the
desired features can be centralized into a single display and a uniform user interface.
» Load sensing valve technology
EQA (Electric Flow Amplifier) EcoFormance technology bring advancements in load
sensing valves by improving the machine control. This technology is used in mining,
forest and construction machines. Similarly, IQAN connect is another product by Parker
that monitor and control mobile machines,

¢ Expandable SKF Quick grip Bolt
Dr. G. Balakrishnan, M.E, Ph.D,
Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



These new generation bolts are used to connect two rotating flanges quickly, reliably and
easily. These SKF Quickgrip Bolts can be applied to all types of critical applications such
as propulsion systems. It eliminates potential slippage and it can transfer both heavy
radial and axial loads.

s Hydraulic Design Tools
Most of the current generation hydraulic design tools included one-dimensional

modeling. But, soon the industry will convert into two dimensional or 3D modeling. This
will improve the project quality and resiliency. This technology can locate and illustrate
patterns of flow discharge, water surface elevations, depth, velocity, and shear stress.
Thus, it provides accurate data for the planning and design team.
¢ Future of the Hydraulics Industry

A few years back, hydraulic was considered as a dying industry. Because nobody wanted
to become a hydraulic professional due to the danger in that field. But now the situation
has changed, this industry will be there in the next century also.

Hydraulics is there from the 17th century onwards. When you consider the applications
of hydraulics from the past to the present, the growth of this industry will become clearly
visible for you. The early inventions included piston pumps and water clocks and now it

has reached on robotics and heavy equipment.

Recently most of the hazardous industrial applications use hydraulic power transmission
method. Because electrical sparks will create accidents on potentially combustible
atmospheres. Also, the advancements in reactance-based technology will create more

vacancies in Hydraulic Job.

Website Referencece:
https://www.linkedin.com/pulse/latest-innovations-technology-hydraulics-its-scope-future-atchison/
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Degree & Program: B.E. /Mechanical ~ Semester: VI Academic Year: 2020 -2021 /EVEN

1.Mapping of Course Outcomes with POs & PSOs.( before CBS)

) Table.1 Mapping of COs, C, PSOs with POs - before CBS.
POl POZ TPOS PO4 | POS | P06 PO7 | POS | PO9 POIO PO11 | PO12  PSO1 PSOZ PSO3 |

" Course
F_CQ?’I&K__ 3 - 12 - - S I I I 2|
(Co313.21 3 ' 3 | . | - ol SN N (S S N ST N 3 2.2
;C03133' 3 1_3 i - ) S | 1 | "_I—— L | 3 2 i 2 E
CO3134 3 | 3 2 | - - J [ 1 ] - - - 3 | 2 2 |
(CO313.5 3 | 3 [ - | 2 R B N N N
COo3136 3 | 3 - 2 S I N - | - | -] 3T 2 2]
[cos3 [ 3 | 317 -T2 1 - [ .- [ -1 1 -] -1 -1-1313]3
1L, Identification of content beyond syllabus.
L __ Table.2 Identification of content bevond syllabus I
[ POs strengthened/ |
._9‘3}3315 of Content Beyond Syllabus(CBS) added ; vacantfilled | C()/Umt )
The mwsgtr:;ovanons and technology in hydraulics and its | PO4, POS POS(2) 1 CO3132 & C0313 3
scope in future 'Vacant filled. 'm& IO

IIl. Mapping of Course Outcomes with POs & PSOs. (After CBS)

] ‘Table.3 Mg}pg ¢ of COs, C, PSOs with POs- after CBS, .
[PO1 | PO2 | PO3 | PO4 | POS PO6 | PO7 PO8 | i PO9 PO10 POI11  PO12 | PSOI PSO2 |, PSO3

Course 1 | | | |
i i ol < I = = e

'003131;3.3 3 0 I A A T P P N
Cco3132[ 3 |3 - [m[* S T 20 A I S 2 A R
1€O3133| 3 [ 3 | - j«2[*] - [ -1 [*=] - | . - 221 2]
CO3134| 3 3 l-12 0 -1 -0 -71]- - -2 2 b2
| CO3135 | 3 hi -2 - -] T - -T2 2 2
| CO313.6 3 3 _2 -~ e -] - - - 2 | 2 | 2]
3 2 - L1 ! 2 2 12 [ 2 |

. €o313 | 3 | . =
e of the Faculty /_,,/--'” HOD%
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Assignment - 01 Date of Issue: 03.02.2020 [ Marks
Course code ME8694 Course Title Hydraulics and Poeumatics Vg
Year m Semester/Section | VI/A [ Date of Submission: | 07. M
Q.No Questions i COS
C313.1

1

Explain the working Principle of hydraulic press with neat sketch

2

Explain with a neat sketch the construction & working principle of Gerotor pump.

Mark Aliocation
Rubrics Marks Allocated Marks obtained
Content Quality 6 A
Presentation Quality 2 | I
 Timely submission 2 = o
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[Register Number: | [ [T [ [ [ [T []

T Y INDRA GANESAN COLLEGE OF ENGINEERING 3
_J IG Valley, Manikandam, Tiruchirappalli, Tamil Nadu — 620 012, India ,
[ (Approved by AICTE, New Delhi and affiliated to Anna University, Chennai) ]
[ Internal Assessment FExam —1I - Key Notes !' Date L |  Marks 56 B
| Coursecode | ME 8694 | Course Title _ | Hydraulies and Preumatics N |
| Regulation 2017 | Duration |90 minutes | Academic Year | 2020-21 |
| Year ![ i ,f Semester [ VI | Department _' Mechanical Engg
 COURSE OUTCOMES _ ' e
'_C_Ol: 0 gxp@ Fluid power and operation of different types of pumps . “h:‘..g
| coz: m[ Summarize the features and finctions of Hydraulic motors, actuators and Flow control valves. = ]
| Co3: | Explain the different (ypes of Hydraulic circuits and systems. _‘l
| CO4: _| Explain the working of different pneumatic circuits and system - e————
( CO5: | Summarize the various trouble shooting methods and applications of hvdrauiic and preumatic systems. |
| €O8: | Explain the applications of Hydraulic and Preumatic systems, —e |
ONo._ | Question [ co [ Brs|
PART A
L = - {Answer all the Questions 10 x 2 = 20 Marks) S —
I What is the function of pump in hydraulic system? } 0313.2 | KI _—1
B | §
a hydraulic system, a pump converts mechanical energy into hydraulic energy. i }
L Mechanical energy is given to the pump via a prime mover such as an clecticmotor. | | i
2 What is the purpose of baffle plate in a fluid reservoir? .CO313.2 | K1 !
Ans: }
* The baffle plate is provided between the pump's inlet and return lines for preventing .' ;
€ continuous recirculation of the same fluid into the system. ! |
F So the foreign particles from the returning fluid are allowed to settle down without any | |
_Misturbance and the trapped air is allowed to escape. - o
3 tate the reason why positive displacement pumps found suitable for fluid power [Co3132 | K1 |
application. f | !
tl:.ns: |
ositive displacement pump has minimal internal leakage (slippage) due to which it can {
kusrain the load put on it from the actuator. Hence it found suitable applications in Fluid |
- EQW“WE’HQ@E-_ — e e — e
4 istinguish between positive and variable displacement pumps. CO313.2 | K2
ns:
S1. No.  POSITIVE DISPLACEMENT VARIABLE DISPLACEMENT 'I
1. The positive displacement purmps In variable displacement pumps, the '
ischarge fixed quantity of fluid pump displacement can be varied by
nto the hydraulic system per an arrangement. ' |
‘evolution of pump shaft rotation. !
{ 2. Ex. Gear pumps, Vane pumps Fx. Unbalanced Vane pump L B S
lco313z2 | Ki

}‘7—_ ame two designs of vane pumps?
| Ans: | l
. p. Unbalanced Vane Pump b. Balanced Vane Pump _ I
6 [How can you vary the displacement in an axial piston pump? COo3132 | K1 |

{Ans:

{* The variable displacement in an axial piston pump can be achieved by altering the ||

langle of the swash plate. P g |

| Because in axial pumps, this swing angle determings the piston stroke and hence the

[pump displacement. N>/ |
7 [Co3B32 | KT |

L.L Define the volumetric efficiency of the pump %
Dr. G. Balakrishnan, M.E, Ph.D,,
Principal '
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road

Manikandam, Trichy-62 *72.
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. s:
' Egndicates the amount of leakage within the pump. This involves considerations such as ;

sf anufacturing tolerances and flexing of the pump casing under the design pressure 5
; pperating conditions. } |
po= - cuel Fow e produed bypwrp 0, |
; !n Theoretica I flow rate the pump should produce o, _ { |
B Define the mechanical efficiency ofa pump? |cos132 / K
| Ans: . '

-' | It indicates the amount of energy losses that occur due to reasons other than I
' leakages. This includes friction in bearings and between other mating parts, It also {
| includes energy losses due to fluid turbulence, | I

i ym = 2E01E8C8 | Power requived 1o operate the purp . pp, |
| e poverdbveed odepme ek | ||
' a |CO3132 | KI

9 What are the types of hydraulic actuators?
ns;

Hydraulic Cylinders - Linear motion [ :'

* Hydraulic Motors - Continuous rotary motion

| © Semi rotary Actuators - Limited angle movement - 5 !
f 10 !'What are the advantages of double acting cylinder over single acting cylinder? l 03132 | Ki !
‘Ans: i
] In a single acting cylinder, the fluid is fed only on one side. Hence the cylinder can 5 f ]
} roduce work in one direction only. But the fluid moves the piston in two directions in ]
f Houble acting cylinder, so they perform work in both directions, |
* In a single acting cylinder, the stroke is lirnited by the compressed length of the spring. | | ;
But the stroke in unlimited in a double acting cylinder ' !
While the piston moves forward in a single acting cylinder, the fluid has to ' '
| overcome the pressure of the spring and hence some power is lost before the ' !
| | actual stroke of the piston starts, But this problem is not present in a double ) J
L f. acting cylinder, | i
e e T PARTE i . iy '
) s ___(Answer all the Questions 2 x 10 = 20 Marks) ey
{ la ]'Expiain how paositive displacement pumps build pressure compared to rotor CO313.2 I‘ K2 {
! dynamic pumps, What are the advantages of positive displacement pump? . !
j {Ans: Diagram — 5 marks |
’ Description & formulae — 5 marks | ' |
|
;‘ ——— B — - bee ) |
i_'ll_ /A gear pump has 75 mm outside diameter, 50mm inside diameter and 25mm co3132 | k2
i width. If the volumetric efficiency is 95 % at rated pressure what is the actual flow { |
rate? N=1200 rpm. i .l /
S:
/ ! Diagram — 5 marks / ' |
Description & formulae — 5 marks ! i
S T |
122 Enumerate the working principles of balanced vane pump with neat sketch, Also CO3132 | K2 |
\write the advantages and disadvantages? ! |
| s |
! Diagram — 5 marks |
J { Description & formulae — 5 marks ] |
- i e ——d - ]
L e OR I
| 126 Explain the working of a radial piston pump with-a neat sketch, Also write an !C0313-3 { K2 }
L ]gxpressiqn for the theoretical displacement per revdlulion of thecrank? .

Dr. G. Balakrishnan, ME, Ph.D,
Principal
Indra Ganesan College of Engineering
IG Valiey, Madurai Main Road
Mrelandam, Trichy-£20 %12,



]Ans:

13a

f Diagram — 5 marks _
, Description & formulae — 5 marks |
' " PARTC e B —
{Answer all the Questions 1x10 =10 Marks)
CO313.2 | K2

A rotary vane air motor has a displacement volume of 80 cm®/rev and operates at
1750rpm using 700 kPa gauge pressure air. Calculate the standard ml/min rate of
consumption and kW power output of the motor. Assume the temperature remains

constant?

H

s: |
‘Aﬂ Diagram — 5 marks i !
Description & formulae — 5 marks |

[

OR ]

If a hydraulic circuit has pump inlet and exit ports interchanged, unloading valve [CO313.2 | k2

|given internal pilot .What happens? Explain. ’

Ans:
Diagram ~ 5 marks |

Description & formulae — 5 marks

e QG
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Y
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£
o
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