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Chapter 54
Comparative Study of Plain and Twisted
Ducts in Heat Transfer

M. Udaya Kumar and Gadi Karthik

Abstract The experimental and simulation investigations are meted out to review
heat transfer, friction characteristics of twisted and plain ducts. In the present work,
Reynolds number varied from 7000 to 40,000 the flowing fluid is considered as air.
Twisted duct is a new invention to reduce pressure drop and also increases heat
transfer. The practical work has meted out and also experimental setup depends on
plan of investigations to induce the best possible warmth transmit and less sig-
nificant in pressure fall. Then, numerous parameters are such as: hotness, flow
rapidity, mass flux, inserts. Twisted ratio of the duct is considered as 6.12. All
values and analysis are considered in terms of Nusselt number and Reynolds
number and friction factor. The outcome of the experiment shows that twisted duct
Nusselt number shows 1.90 times more than the plain duct and also thermal per-
formance of the twisted duct is obtained as 1.43. In this current work, numerical
simulations are performed by using ANSYS 18.2FLUENT. In the present work
hotness transmit, statistical flow patterns like heat transmit, frictional resistance
graphs of twisted and smooth ducts are studied.

54.1 Introduction

Heat exchangers are mechanical appliance to pass on warmth power from one
section to a different one by the use of exterior region. Al Mudhafa et al. [1]
numerically investigated about new modified webbed heat exchanger, and these
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Prediction of Anemia Disease Using
Classification Methods

Sagar Yeruva, B. Pavan Gowtham, Yendluri Hari Chandana,
M. Sharada Varalakshmi, and Suman Jain

1 Introduction

A Normal Blood flows through a small circular shape which carries oxygen to organs
of human body parts which is circular in shape and the life span of each cell is
approximately 120 days and a new blood cell is generated for every 120 days [1].
SCA is a kind of abnormal blood disease which affects hemoglobin within the RBCs.
The shape of the sickle cell is disc shape which is sticky and rigid, which causes
stoppage of blood flow in the human body. It is also observed that the life span of
sickle cell is 10–20 days [2]. Due to the presence of sickle cell in hemoglobin, it may
cause severe episodes of pain, death of tissue, and serious complications, in some
cases it may lead to death [3].

In above Fig. 1, we can clearly see that the normal blood flow passing oxygen to all
parts without stoppage of blood, where sickle cell shape is sticky and due to that blood
flow will stop at any stage. Due to the stoppage blood flow may cause severe body
pains and heart strokes, etc. Sickle cell was observed in the black population, later it
has been observed in other ethnic group, which includes Middle East, Mediterranean
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 ABSTRACT: The elastic properties like young’s modulus and poison’s ratio are critical issues in the 

  design of concrete structures. This technical paper focuses on the influence of the mineral admixtures 
  like flyash and condensed silica fume along with percentage of steel fibers on the compressive strength 
  and elastic properties of self-compacting concrete (SCC). The flow ability, passing ability along with the 
  segregation resistance tests were conducted. Designed the M40 grade of SCC as per American concrete 
  institute (ACI) provisions. The cement is mingle with flyash(FA) at 20% and condensed silica  
  fume(CSF) at 10% as partial replacement by weight. The steel fiber of diameter 1mm and aspect ratio of 
  40 mixed at 0.2, 0.4, 0.6, and 0.8 percentages by volume of the concrete. The Young’s modulus and 

  Poisson's ratio are resolved as per American standard for testing materials (ASTM) specifications. Based 
  on the experimental investigation, conclusions drawn on the contribution of mineral admixtures and steel 
  fiber on the compressive strength and elastic properties of SCC.A mathematical model developed and 
  checked the validity of the equation with the experimental results. 

 
 
Keywords: Aspect ratio, Condensed Silica Fume, Chemical admixtures, Poisson’s ratio, steel fibers, 
Young’s modulus. 
 
1. Introduction 
 

The structural strength of the concrete is mainly dependent upon the mix design, physical, and 
chemical properties of the ingredients. Compaction and curing  also influence the hardened properties. 
Self-Compacting Concrete (SCC) defined as concrete material which doesn't require any  external 
compaction for formation of dense mix. This type of special concrete is mainly used for placing in dense 
reinforcement where compaction is difficult. The SCC is also used in casting of thin concrete structural 
elements like plates and shells. SCC  developed in Japan in late 90’s. Initially Okamura, Ouchi, and 

Ozawa  investigated this special type of concrete. Later many researchers carried out the 
experimentation on the  rheological behaviour, structural properties etc. The researchers also studied the 
influence of admixtures on the structural properties along with the addition of fibers in it. Basically 
concrete is strong in direct compression, by adding  fibers in the concrete matrix the  tensile and flexural 
strengths were improved. But the percentage of these fibers in SCC depends upon their physical 
properties. For steel fibers it is limited to a particular percentage of volume of the concrete, so as to 
avoid  the  obstruction of  flow ability. By adding admixtures to the concrete,  the properties in fresh 
stage are not only improved, but the strength properties in the hardened stage also enhanced. The 
chemical admixtures like superplasticizer (SP)  improves the flow ability of the concrete. The viscosity 
modifying agent (VMA) modifies the segregation resistance. The percentage of these admixtures  
depend upon the properties of the ingredients used in the mix. 
 
 
2. Literature review 
 
 In late 90’s Okamura.H, along with his team of scientists developed the ideology of SCC. This type of 

the concrete developed at that time for better strength and durability by using supplementary 
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Abstract

The increasing rate of global surface temperature is going to have a significant impact

on local hydrological regimes and thus on water resources; this leads to the assessment

of water resources potential resulting from the climate change impacts. The main

parameters that are closely related to climate change are temperature, precipitation

and runoff. Therefore, there is a growing need for an integrated analysis that can

quantify the impacts of climate change on various aspects of water resources.

Quantifying the impacts of land-use change and land cover practices on the

hydrological response of a watershed have been an area of interest for hydrologists in

recent years as this information could serve as a basis for developing sound watershed

management interventions. The degree and type of land cover influence the rate of

infiltration, runoff, and consequently the volumes of surface runoff and total sediment

loads transported from a watershed. It often results in significant degradation of land

resources such as loss of soil by erosion, nutrient leaching and organic matter depletion.

However, very few studies in India have used the physically-based hydrological models

along with the land use/land cover change conditions. Hence in this current work SWAT

model has been used to assess the impact of LU/LC changes on daily and monthly

streamflow of Mahanadi River Basin of Sambalpur region. The results of the study

indicated that the though land-use patterns have changed, resulting in an increase in

agricultural, barren and buildup land and decrease in forest cover leading to an increase

in the runoff, but changes have not occurred as significantly as the changes in annual

streamflow. However, the number of days of high-intensity rainfall has increased over a

decade, which, along with the land-use changes, explains the increase in streamflow.

Read

first

chapter
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ABSTRACT

River Modelling is equipped with, to find out the unknown parameters like depth of the river, 
water quality analysis, velocity of the flow, etc.; river modelling is done mostly in flood prone 
areas where the rate of flow is very high. Hydrological factors like size and shape of the river, 
discharge, steady and unsteady flow of river waves, rainfall on the river basin, temperature, 
and type of soil, land use and topographical data play an important role in hydraulic modelling 
for a river flow. This work deals with the The application and focus of river modeling as part 
of flood relief systems from River Madhira to Keesara. After a brief overview the equations 
used for steady and unsteady simulations, collection of hydrological and topographical data 
is discussed. A one dimensional hydraulic model from river Madhira to Keesara flow was 
developed. The model was calibrated for river flow measurements for an observed 1 year 
timeframe. HEC-RAS 4.2 was used to model river flow which is based on the geometry and 
steady flow.

Keywords: River Modelling, HEC-RAS, Topography, Hydrology.

Introduction

A model reflects an idealization of the actual situation. Every model is ideal, but 
the main aim of modeling is to ensure that the representation is appropriate for the 
use. Models in river basin were used to help develop equitable and fair long-term 
agreements and/or short-term plans for water sharing in transboundary basins. A 
model of river basin describes mathematical processes in a river basin, which can 
predict the behavior of a basin under various conditions or management perspective. 
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ABSTRACT 

 
Variations in capacitive fed suspended RMSA systems are proposed in this research. Initially, the 
reference antenna consists of a rectangle patch measuring 35.5 X 45.6 mm2 and a small rectangular 
feed patch measuring (1.4 X 4) mm2 both of which are suspended above the ground plane on the 
same substrate. Probe feed or coaxial feed is popular and widely used in MSA as it can feed the 
patch at any arbitrary position without much difficulty. The small patch is fed with a coaxial probe, 
which electromagnetically excites the radiator patch, resulting in a large impedance bandwidth (BW) 
of 39 percent, strong gain and a broadside radiation pattern. The prototype antenna was created by 
meandering the ground plane of the reference antenna with three rectangular slots, and 
measurements were taken to validate the outcome for compact broadband response. The prototype 
antenna was then created by loading a pair of rectangular slots in the radiating patch of the reference 
antenna in addition to the rectangular slots in the ground plane, and measurements were taken to 
validate the result for compact dual band response. 
 
Keywords: Coupled capacitive feed; dual band; electromagnetically; meandering slots; Rectangular 

Microstrip Antenna (RMSA); Reference Antenna (RA); slot loaded. 
 
1. INTRODUCTION 
 
Microstrip Antennas (MSAs) are popular because they are employed in most wireless communication 
systems and provide number of benefits. However, the limitation of its narrow bandwidth (BW), it is 
not suitable for use in many wideband communication systems. Though there are other methods [1] 
for increasing bandwidth, one is to increase the thickness between the patch and the ground 
plane. 
 
Probe feed, also known as coaxial feed, is a popular and commonly used method in MSA because 
it allows the patch to be fed at any arbitrary point with no trouble. However, when the height of the 
substrate rises, the inductance associated with the probe length may cause an impedance 
mismatch that cannot be avoided. This impedance mismatch can be addressed by incorporating 
slots into the microstrip patch, altering the form of the probe, or employing a novel feed approach 
such as capacitive or proximity fed patch [2-3]. A capacitive fed MSA proposed in [2] provides a 
wide bandwidth of 50% for C band at 5.9 GHz with RT Duroid substrate (RO3003) having Ɛr = 3.0 and 
thickness of 1.56 mm. Also, antenna can be made to resonate at any frequency in L, S, C or X- 
band by optimizing the design parameters. 
 
Increase in the bandwidth of MSA due to increase in the height of the substrate or decrease in Ɛr of 
the substrate both result in the reduction of the resonant frequency of MSA which in turn reduces the 
antenna size. As reported in [4-5], the meandering technique (embedding slots) in the antenna’s 
ground plane proved to be an efficient method of reducing the size and enhancing the bandwidth of 
MSA. Variations in slots in radiating patch and ground plane were analyzed for compact and 














