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‘Effect of Nonuniform Heating ]
on Natural Convection in a Vertical %
Porous Annulus '

M. Sankar, S. Kiran and Younghae Do

Nomenclature
Ar Aspect ratio
A Amplitude at inner wall (m)
A, Amplitude at outer wall (m)
D Width of the annulus (m)
Da Darcy number
8 Acceleration due to gravity (m/s”)
H Height of the annulus (m):
K Permeability of the porous medium (m?)
Sk Thermal conductivity (W/m K)
Nu  Average Nusselt number
Nu, Nusselt number at inner wall
Nu, Nusselt number at outer wall
p Fluid pressure (Pa) 3
Pr Prandtl number
Ra Rayleigh number \

Rap Darcy-Rayleigh number
T,, T» Dimensionless temperatures at the inner and outer walls
r* Dimensional time (s)

t Dimensionless time

(r, rs) Radius of inner and outer cylinders (m)
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(r,2)
(R, Z)
(u, w)

, w)

Greek Letters

\bma.\

M. S:q@kar et al,

Dimensional radial and axial coordinptes (m)
Dimensionless radial and axial coordinates
Dimensional velocity components in|(r, z) direction (m/s)

Dimensionless velocity components jn

Coefficient of thermal expansion (/K
Amplitude ratio
Dimensionless vorticity

(R, Z) direction

Dimensional temperatures al inner an | outer walls (K)

Thermal diffusivity (m?/s)
Radius ratio i
Viscosity ratio

Effective kinematic viscosity of the pbrous medium (m*/s)

Fluid kinematic viscosity (m?/s)
Fluid density (kg/m™)
Heat capacity ratio
Porosity

Phase deviation
Dimensionless stream function

Maximum value of the dimensionless stream function

1 Introduction

Natural convection in finite enclo

essential' transport mechanism encountered in
scientific applications. These applications include igeothermal engineering, thermal
insulation systems, packed bed chemical reactors, porous heat'exchangers. oil
separation from sand by steam, underground disposal of nuclear waste materials,
food storage, and electronic device cooling. Due to these applications, several
investigations have been made on convective hedt transfer in porous media and a
detailed literature on this topic can be found in thi books of Vafai (2005), Ingham
and Pop (2005) and Nield and Bejan (2000).

Investigations on natural convection heat transfer in porous enclosures of dif-
ferent shapes are abundant in the literature. Based on the requirement of an
application, the enclosure of appropriate shape w 1l be chosen to estimate the flow

field, temperature distribution, and heat tra

nsier,

sures filled with fluid-saturated porous media is an

a wide range of engineering and

and in turn these data can be used

in design process. Among, the different enclosures, natural convection in a vertical
porous annulus has been widely studied and whell-documented in the literature,
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etc.
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module. IREEL SIS SRS :
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1. E. Balaguruswamy, Programmmg in ANSI C, 7* Edition, Tata McGraw-
2. Brian W, Kernighan 'and ' Dennis M. Ritchie, The C Programmin
Prentice Hall of India. .

Reference Books:
1. Sumltabha Das, Computer Fundamentals & C Programming, Mc Graw Hi
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NI

e ot
Biinctpal Enging

«rx OF b=

1 B
-aonallS s

. colled
- capthaghi! ¢




CONTENTS

i Module - 1: Introduction to Computer-Hardware and Software 1-69
17 1.1 Introduction to Hardware ‘ . 1
F 1.1.1 Computer Generations 2
|i 1.1.2 Computer TYpes , 5
| 1.1.3 Bits, Bytes and Words 8

!' 1.1.4 Block Diagram of Computer 9
! 1.1.4.1  Primary Memory i !
1.1.4.2 Seconda;j./.fl‘\/lemory 11
1.1.4.3  Ports and Connections 14

1.1.44 Input Devices 16

1.1.4.5 Output Devices 20

1.1.5 Computers in Networks ' 24

1.1.6 Network Hardware 26

1.1.7 Software Basics ‘ ; 29

1.1.8 Software Types ; 31

1.2 Overview of C ' 33

1.2.1 A Pseudo Code Solution to Problem ‘ 36

1.2.2 Flowchart 36

1.2.3 Overview of C Language 38

1.2.4  Procedure to Create a Program in C Programming Languag

1.2.5 Character Set of C

of Engineerj



Tracing a Program
Constants
1.2.7.1" ‘Integer Constants
1.2.7.2 Real/ FIoating-Point Constants
1.2.7.3  Octal Constants
1.2.7.4 | Hexadecimal Constants
1.2.7.5  Character Constants
1.2.7.6  String Constants
.C - Tokens
-Keywords
Identifiers
Data Types
Primitive Data Types
Variable Declaration
Derived Data Types
User Defined Data Types
Data Type Modifiers
Data Type Qualifiers
Type Conversion/Type Casting
1.2.18.1 Implicit Type Conversion
1.2.18.2 Explicit Type Conversion:
Operators

1.2.19.1 Arithmetic Operators

\.CZ = Principal

Santhagiri College of Enging

o

yoanrdra




1.2.19.2 Relational Operators 57

1.2.19.3 Logical Operators 59

1.2.19.4 Bitwise Operators 62

1.2.19.5 Increment and Decrement Operators 64

1.2.19.6 Assignment Operators 65

1.2.19.7 Conditional Operators 66

1.2.19.8 Special Operators 66

1.2.20 Expressions ' 67
1.2.21 Precedence and-Associativity (Order of eValuation) : 67
Module - 2: Managing Input and"ﬁutput, Branching and Looping 70-113
2.1 Introduction - C Input and Output Operations 70
2.1.1 Reading and Writing Single Character 71
2.1.2 Formatted Input and OQutput 71

2.2 Conditional Branching and Loops 75
2.2.1 Simple If Statement 2
2.2.2 If... Else Statement _ 78
2.2.3 Nested If Statement ' Bi
2.2.4 The Else.. If Ladder or Cascaded If Statement 83
2.2.5 The Switch Statement 85

2.3 Introduction to Loop Statements 92
2.3.1 The While Loop | 92

2.3.2 The Do ... While Loop 94

2.3.3 The For Loop 96




2.4 Multiple Initializations in the For:Loop
2.5 Introduction to Loop Control Statements
2.5.1 The Break Statement
2.5.2 The Continue Statement
2.5.3 The Goto Statement
2.6 Finding Root of Quadratic Equations’

2.6.1 To solve a Quadratic equation iis'ihg Factoring

2.6.2  Solving Quadratic equation using the Quadratic Formula

2.7 Computation of Binomial Coefficients

2.8 Plofting of Pascals Triangle
Module - 3: Arrays, String, Searching and Sorting
3.1 Introduction to Arrays
" 3.2 Definition of an Array
3.3 Types of Arrays
3.3.1 One or Single Dimensional Array
3.3.1.1 Declaration of One-Dimensional Array
3.3.1.2 Initialization of One Dimensional Array
33.13  Accessing the Element of Array w
Why Array
Two Dimensional Array
3.5.1 Initializing Two-Dimensional Arrays
3.5.2  Accessing Two—Dimensibnal Array Elemen

Multi-Dimensional Array




3:d
3.8

3.9

3.10
3.11
3.12
3.13
314
3.15

3.16

517

4.1

Introduction to Strings
Declaration and Initialization of String Variables

3.8.1 Reading and Writing Strings

String Manipulating Functions or String Built-In Function

Strlen()

Strepy( )

Stremp()

Strcat()

Strrev()

Strupr()

Searching Techniques

3.16.1 Linear Search (Sequential Search)
3.16.2 Binary Search Technique

Sorting Techniques

-+ 3.17.1 Bubble Sort

3.17.2 Selection Sort

Module - 4: User Defined Functions and Recursion

Introduction - Functions
4.1.1 Advantages of a Functions or Why Functions?

4.1.2 Function Declaration or Function Prototype

134
135
135
136
136
137
139
141
143
147
152
152
154
157
157
160
164-189
164
165
165

4.1.3 Defining a Function or Function Definition or Called Function 166

4.1.4  Calling the Function or Function Call or Calling Function -

4.1.5 Types of Function Arguments or Parameters

167
169




4.1.6

Accessing Function or Argument Passing or Parametet Pas

Techniques
41.6.1 Pass_By_Value or Call by Value (Direct)

4.1.6.2 = Pass_By_Reference (Indirect Using Pointers) .
or Call By Reference ‘

Types of User Defined Functions

4.2.1
4.2.2
4.2.3

4,247

Functions without Arguments without Return Values
Functions without Arguments with Return Values
Functions with Arguments without Return Values

Functions with Arguments with Return Values

Variables

43.1
4.3.2
4.3.3
4.3.4

Where Variables are Declared
Local Variables
Global Variables

Static Variables

Calling Function with Array as Parameter

Recursion

451

4,5.2
45.3
4.5.4
4.5.5

Program to Find Factorial of a Number using For Loo
Method

Program to Find Factorial of a Number using Functions

Program to Find Factorial of a Number using Recursion




Module - 5: Structure and Pointers, Preprocessor Directives

4.5.6

Fibonacci Series

45.6.1  Fibonacci Series Program using For Loop
45.6.2 Fibonacci Series Program using Functions

45.6.3 Program to Print Fibonacci Series using Recursion

5.1 Structures

52

5.1.1 Introduction
5.1.2 Structure Declaration or Defining a Structure
5.1.3 Structure Variable Declaration
5.1.4 Initialization of Structufé Variables
5.1.5 Rules for Initializing Structures at Compile Time
5.1.6 Accessing Structure Members
5.1.7 Array of Structures
5.1.8 Array within Structure
5.1.9 Structure within Structure
5.1.;3.1 Embedded Structure Declaration
5.1.9.2 Two Structure Declaration
5.1.10 Structures and Functions
5.1.10.1- Structures as Function Arguments
5.1.10.2 Passing the Entire Structure to Functions
Pointers
5.2.1 Pointer Notation

5.2.2

Declaring Pointer Variable

186
187
187
188
190-234
190
190
190
191
191
192
192
193
195
197
19%
198
199
199
200
202
202




. Write functions to:implement string operations such as compare, co

length. Convince the parameter passing techniques.
. Develop a program to sort the given set of N numbers using Bubble so ;

. Develop. a program to find the square root of a given number N and

possible inputs with appropriate messages. Note: Don’t use library ful

. Implement structures to read, write, and compute average - marks

scoring above and below the average marks,for a class of N students

. Develop a program using pointers to compute the sum, mean‘and'stan

of all elements stored in an array of n real numbers.

. Implement recursive function for Binary to Decimal Conversion.
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Abstract

Real-time video surveillance, medical imaging, industrial automation and oceanography
applications use image enhancement as a preprocessing technique for the analysis of images.
Contrast enhancement is one of a method to enhance low contrast images obtained under poor
lighting and fog conditions. In this paper, various variants of histogram equalisation,
Homomorphic filtering and dark channel prior techniques used for image enhancement are
reviewed and presented. Real-time processing of images is implemented on Field
Programmable Gate Array (FPGA) to increase the computing speed. Further this paper focus
on the review of contrast enhancement techniques implemented on FPGA in terms of device
utilization and processing time.

Keywords

Histogram equalisation CLAHE Homomorphic filtering Dark channel prior
Fog images Poor lighting image
This is a preview of subscription content, log in to check access.
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Bee-Ad Hoc-C: An Energy-Efficient and Scalable
Multipath Routing Protocol for MANETS

Sasmita Mohapatra
Research Scholar, Dept. of Electronics and Communication Engineering,
Sri Siddhartha Academy of Higher Education, Tumkur, India.

E-mail: sasmitamohapatraO(@gmail.com

Dr.M.Siddappa
Professor and Head of the Department, Dept. of Computer Science and
Engineering, Sri Siddhartha Academy of Higher Education, Tumkur, India.
- E-mail: siddappa.p@gmail.com

Abstract

Mobile ad hoc network (MANET) is one of the most important and unique
network in wireless network which has brought maximum mobility and
scalability. High efficient routing is an important issue in the design of limited
energy resource MANETs. Many research work have been conducted by the
researchers in the field of routing protocols for MANETS for making it energy
efficient as the nodes are with limited resources in terms of battery supplied
energy, storage and processing capability. In this paper we have proposed a new
technique of routing protoéol which utilizes the concept of swarm intelligence in
which bee inspired routing is chosen as the ultimate routing protocol for energy
efficient MANETSs. To make the system more energy efficient we have chosen
the clustered based approach as Bee-Ad Hoc-C. Bee-Ad Hoc-C is an evolution

from Bee-Ad Hoc which is a bee inspired routing protocol for NETs. This
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