
















 

                   Journal of critical reviews                                                                                                                                           1128 

 

Journal of Critical Reviews 

ISSN- 2394-5125            Vol 7, Issue 12, 2020 

DESIGN OF CHANNEL FEED-BACK CODEBOOK AND ADDRESSING POWER LEAKAGE 
PROBLEM IN MM- WAVE MASSIVE MIMO SYSTEM WITH LENS ANTENNA ARRAYS 

 

1Nazeerunnisa , 2 Dr. Madhavi Tatineni  , 3M. Shahid Ali Khan , 4Shagufta Hafeez 
 

1MuffakhamJah College of engineering and technology, Hyderabad, India, 500034. 
2Gitam (Deemed to be university), Vizag, Andhra Pradesh. 

3MuffakhamJah College of engineering and technology, Hyderabad, India. 
4MuffakhamJah College of engineering and technology, Hyderabad, India. 

 
Received: 21.03.2020    Revised: 22.04.2020            Accepted: 23.05.2020 

Abstract 
Objective 
The modernistic theory of beamspace MIMO, which involves millimeter wave (mm-Wave) and massive MIMO system depending on lens 
antenna array (LAA) can efficiently decrease the count of power consuming radio frequency (RF) chains. Hence, it is perceived as an 
optimistic approach for the 5G technology and its successors. Research in beamspace (BmSp) MIMO has yet to be taken into debate the 
issues of power leakage in channels, therefore resulting in remarkable deterioration in SNR and the sum-rate (SR). A precoding 
technique for beam aligning and to tackle power leakage issue has been proposed. Initially a network using phase shifters has been 
designed, which helps RF chains choose beams and collect leaked power in beamspace MIMO. An algorithm based on rotation for 
precoding, for the available phase shift networks is proposed to align the gains of the channels in the same direction to maximize SNR 
received by the users. In systems that employ frequency division duplexing (FDD), it is necessary that the channel is fed back to the base 
station (BS) via feedback based on codebook. There is no devoted codebook for the LAA dependent mm-Wave systems. The codebook 
design is proposed to address the gap for these systems. In this codebook, initially a large dimension vectors based on recent idea 
involving angle coherence time are generated. Then relying on obtained vectors in channel subspace, codebook is created by considering 
lens and beam selection. After that the channel is quantized and given as feedback to the BS.  
Results 
Simulation results conveys that the overhead in feedback is proportional to dominant paths for each user which are few and the 
proposed approach with uniform linear array (ULA) attains the near optimal performance in SR comparing to ideal case of zero power 
leakage and also obtains superior Energy efficiency (EE) than existing single beam precoding and Multiple beam via multiple RF 
(MBMRF) structure precoding methods. 
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INTRODUCTION 
The coalition of mm-Wave communication and massive MIMO is 
reasoned to be prevailing technique for the forthcoming 5G-NR 
[1], due to their significant bandwidth potential [2]. The 
enormous attainable bandwidth not only enhances the 
throughput of wireless communications, but also increases the 
fine array gains given by massive MIMO to counterbalance the 
path loss in signals of mm-Wave frequencies [3, 4]. Precoding is 
one of the dominant techniques that achieves system throughput 
gain in mm-Wave massive MIMO technology [5, 6]. The 
conventional method to implement mm-Wave massive MIMO is 
to use fully digital precoding, which involves one RF chain 
dedicated to each transmitting and receiving antenna. This 
results in large utilization of power as RF chains used at mm-
Wave frequency are power hungry and exorbitant [7]. Systems 
with combination of mm-Wave and massive MIMO have accepted 
the newly proposed BmSp MIMO theory with the objective to 
lessen the usage of RF chains [8]. By making a productive use of 
the capability of LAA to focus energy, the signals approaching 
from various angles can be directed on distinct points on the 
antenna array, so as to transform the conventional spatial 
channel to a BmSp channel. As there is high attenuation in mm-
Wave spectrum, the number of dominant paths are restricted in 
mm-Wave communication systems [9]. Hence, the BmSp channel 
formed by the lens is sparse due to the less amount of scattering 
in mm-Wave systems [10]. Path division multiplexing paradigm 
for single users was proposed [11] to transmit distinct data 
streams on distinct paths and it was further generalized for the 
multiple user conditions. In the interest of increasing the spectral 
efficiency diverse beam selection methods were studied on the 

basis of various standards in MIMO systems using the BmSp 
approach [12]. Similar angle of departures (AoDs) were 
coincidentally shared between various multiple users which lead 
to the proposal of a new beam selection technique which 
factored for the possible inter-user interference [13]. There were 
many algorithms proposed for hybrid precoding in order to 
achieve spatial multiplexing gains. In systems that adopt FDD, the 
feedback has to be given to signal the channel towards BS using 
feedback path based on codebook [14]. However the traditional 
codebook design using random vector quantization is not useful 
for systems depending on LAA. The major issue in BmSp 
channels is of power leakage which is not much addressed in 
current studies. Since there are finite elements in LAA, it is not 
possible to impeccably sample the randomly distributed AoD’s of 
path all the time, hence the power of few paths will dissipate on 
the extent of antennas and power leakage occurs. (Refer Fig. 1) 
[18]. 

 

Fig 1. Lens-Path power directing functionality and problem 
of power leakage in beamspace channels  
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A Modified Cylinder Block-IC Engine 
Experimentation 

Mohd Abdul Samad, Syed Nawazish Mehdi, Syed Khader basha 

Abstract: In Internal combustion Engines, the adequate cooling 
plays vital role for proper functioning and enhanced efficiencies. In 
the present scenario, the demand for Air cooled Engines with 
higher powers is increasing and hence necessity for Augmented 
heat transfer through fins. The present work confined to fins 
mounted on the cylinder block.In the present work, Internal 
Combustion Engine test rig is used, which consist of 4S, single 
cylinder, vertical, air cooled, SI Engine with Instrumentation panel, 
Throttle control mechanism and Electrical Loading system. The 
performance test on IC engine is carried out for three various 
configurations of cylinder blocks i.e., 1. Actual cylinder block 
2.Cylinder block with triangular profile fins 3. Cylinder block with 
perforated triangular profile fins. Performance parameters are 
evaluated, plotted and compared & eventually conclusions are 
made. 

Keywords: Cylinder Block with Perforated Triangular Profile 
Fins. 

I. INTRODUCTION 

Engines are broadly classified into internal combustion 
engines and external combustion engines. In internal 
combustion engines, combustion takes place inside the 
cylinder. During combustion hot gases are produced at 
temperature of about 2500oC. Consequently heat is absorbed 
by cylinder walls, piston, cylinder head and valves and further, 
temperature of these parts increases. Subsequently leads to 
malfunctioning of the engine. Hence this necessitates the 
proper cooling system. Cooling system can be either water 
cooled or air cooled. Due to light weight and other advantages, 
air cooled engines are mostly used for automobile 
applications. 

II. ENGINE SPECIFICATION 

TABLE 1: IC ENGINE SPECIFICATION 
Number of Cylinders One (1) 
Bore Dia 57.30mm 
Stroke Dia 57.80mm 
Displacement of Piston 149.2 Sq. cm 
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C.R (Compression Ratio) 9.1:1.0 
Fuel  Petrol 
Position of the Engine Vertical 

III. EXPERIMENTAL APPARATUS AND 
METHODS 

Experimentation is being carried out with internal combustion 
Engine test rig which consists of following components 
1. I.C Engine 
2. Instrumentation panel, which consist of burette, 

manometer, rpm indicator and energy meter. 
3. Throttle control mechanism 
4. Anemometer 
5. A.C Generator with electrical load bank. 

once the test rig is being prepared, internal combustion 
engine is started with self stator with the help of battery.  

The below mentioned parameters are noted after observation 
for different wind speeds at constant speeds of the I.C engine 
1. Fuel consumed in the burette 
2. Water level difference in manometer 
3. Speed of the engine 
4. Energy meter reading  
5. Wind speed 

 

Fig.1: IC ENGINE TEST RIG 
With the aide of above parameters, performance factors 
like,       , B.S.F.C etc., are evaluated. The above experiment 
is repeatedly carried out for three various configurations of 
cylinder blocks i.e., 1. Actual cylinder block 2.Cylinder block 
with fins of triangular profile. 3. Engine block with perforated 
fins of triangular profile.    
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ABSTRACT 

This paper presents the design, analysis and development of 30 kVAr DSTATCOM for compensation of reactive 

power in an 800 kW radial distribution system, feeding power to crucial loads of an educational institution. In this paper 

the study of radial distribution system is analyzed in terms of electrical power system of institute, power consumption 

pattern and tariff related issues. We made some conclusions to improve the system performance in terms of power factor 

and reduction in tariff. The DSTATCOM performance depends on the calculation of the reference source currents that 

generates the gating pulses of the voltage source converter (VSC) based DSTATCOM. For this purpose the control 

strategy adopted is IRP (Instantaneous Reactive Power) and SRF (Synchronous Reference Frame) theory and ADALINE is 

implemented in this system using MATLAB/ SIMULINK software. Generation of the PWM pulses triggers the IGBT of 

the VSC based DSTATCOM. This is achieved using DSP TMS 320 F 2812, a 32 bit processor that is programmed with 

CCS V8.0. The performance of the selected distribution system is analyzed experimentally in a hardware prototype to 

evaluate the effect of DSTATCOM. It is observe that the selected radial distribution system with DSTATCOM provides 

voltage sag mitigation, reactive power compensation and power factor improvement. 

 
Keywords: DSTATCOM; power quality; reactive power; power factor; point of common coupling (PCC). 

 

1. INTRODUCTION 

Reactive power supervision in a power 

distribution system of a power utility or industry plays a 

key role in i) reducing distribution loss, ii) maintaining 

constant distribution voltage and iii) improving power 

factor. The perfection of power factor enables the 

reduction of current demand from the Utility resulting in 

efficient utilization of distribution transformer and reduced 

electricity bills. The performance of conventional switched 

capacitors used for reactive power compensation would 

only give step control and results in over compensation or 

under compensation for varying loads and changeable 

reactive power demand. To overcome these problems, in 

this project, it is proposed to develop a prototype 30 kVAr 

DSTATCOM for reactive power compensation which 

would provide instantaneous correction of power factor 

and always maintains the set power factor. The prototype 

consists of a power panel with IGBT based voltage source 

inverter, DC filter capacitor and a DSP based controller 

along with necessary power supply units, protection cards 

and firing pulse generating units. By suitable control 

strategy, the STATCOM would generate leading or 

lagging reactive volt-amp (VAR) at the PCC (Point of 

Common Coupling) and avoid problems connected with 

lag and lead power factor. The power factor can be 

maintained at the desired level irrespective of system 

voltage. 

 

A. Objective 
The objective of this paper is  

a) To Design, simulate and fabricate a +/-30 kVAr 

prototype DSTATCOM 

b) To develop  control hardware and software for 

reactive power compensation 

c) To evolve novel testing strategies  

B. Project Significance 

DSTATCOM is an acronym for Distribution 

STATic synchronous COMpensator, and forms a member 

of the family, widely known as FACTS (Flexible AC 

Transmission System) or Custom Power devices.  

Development of DSTATCOM and knowledge of 

Practical aspects of advanced power electronics enables 

the research centre in Electrical Engineering Department 

(EED) to be a unique one with in-house capability to 

design and develop a FACTS device. The idea of 

combining capabilities of IGBT-based voltage source 

converter, DSP based controller and allied power 

electronics as proposed in the Project ushers in an original 

generation of FACTS controllers. The present 

development would open up a path for further studies in 

the region of other FACTS / Custom Power devices. The 

know-how gained in the present development will result in 

tools and techniques for design of other FACTS devices 

such as, high power STATCOM, Static Synchronous 

Series Compensator (SSSC), Interline Power Flow 

Controller (IPFC) and Unified Power Flow Controller 

(UPFC), Dynamic Voltage Restorer (DVR), active power 

harmonic filter, active power line conditioner etc. The 

basic building control block diagram of DSTATCOM is 

shown in Figure-1. The complete Electrical Substation 

Layout of sultan Ul-Uloom education society as shown in 

Figure-2. The incoming supply is 11 kV/440V is divided 
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ABSTRACT 

This paper explains the detailed design analysis and simulation of Distribution Static Synchronous Compensator 

(DSTATCOM) in terms of compensated to be in command of Voltage Source Converter (VSC) input voltage, recompose 

of reactive power and enhancement of power factor for radial distribution system of 11kV/415V, 800 kW rating. The 

model has been simulated and tested in Matlab/Simulink using simscape tool block set version of Matlab R2019a. The 

same is achieved using DSP TMS 320 F 2812, a 32-bit processor that is programmed with CCS V 6.1 software. The 

methods are Back Propagation Control Algorithm (BPCA), and Synchronous Reference Frame Theory (SRFT). BPCA is 

based on the elementary extracted biased value of Reactive Power (Q) and Active Power (P) components of load currents. 

These current values are necessary for the reference source current evaluation. The reference source currents are evaluated 

from the available source currents to generate firing pulses for the SRFT and BPCA.  SRFT is based on the transformation 

of synchronously rotating load currents in direct axes and quadrature axes frame. BPCA and SRFT based DSTATCOMS 

are simulated for linear and nonlinear load circumstances. 

 
 Keywords: FACTs Device, DSTATCOM, VSC, PCC, BPCA, SRFT. 

1. INTRODUCTION  

 

Reactive power control is very important present 

days due to more nonlinear load are connected to Electrical 

Distribution System (EDS), so that the system gets polluted 

due to the nonlinear load on the load side [1]- [4]. The 

control of reactive power enables the system to get better 

power factor (PF) this leads to reduction in line current 

follow-on in proper consumption of distribution 

transformer and reduced power bills. The excessive reactive 

power demand and harmonics in the system due to non 

liner and variable loads reduces the real power flow of the 

distribution system. To overcome these problems, in this 

paper fast acting voltage source converter (VSC) input 

voltage control  and reactive power control algorithms are 

studied and finally analyzed the best suitable control 

methodology is proposed to DSTATCOM for reactive 

power compensation. By these controllers the DSTATCOM 

would generate under voltage or over voltage at PCC this 

lead to lagging or leading power factor at the bus. To stay 

away from problems connected with lagging and leading 

power factor and minimized harmonics in the system. The 

power factor can be maintained at the desired level 

irrespective of system terminal voltage [5]. These loads can 

be grouped as resistive type, inductive type and some 

harmonic injecting variable type of non linear loads. This 

paper, deals with two major types of controls as mentioned 

in the above. 

The static synchronous compensator is connected 

parallel to a 3- phase load side, the connected source 

resistance and reactance which are shown in Fig. 1. The 

controller control performance depends upon the 

correctness of reactive power injection at the bus. The 

tuned values of coupling reactor (Lf) are connected at the 

ac output of the voltage source converter. The controller 

injects the required amount of currents to control the 

reactive power at the bus. The rating of injecting current at 

the bus decides the rating of the VSC. The choice of VSC 

input voltages, rating of coupling capacitor value, 

interfacing reactor value, are very important for controlling 

of VSC converter as a DSTATCOM control mode. 

 

2. DSTATCOM MODELLING 

 

The DSTATCOM control in this paper can be 

divided in to two types they are SRFT and BPCA, these 

controllers are computer modeled using Matlab software, 

and the results are presented with fast acting and normal PI 

control strategy. The Synchronous Reference Frame Theory 

(SRFT) control methodology can be adopted from [4] - [6]. 

In this SRFT the line currents are transposed to d, q 

quantities and using LP filter and gains the equivalent direct 

axis real and reactive currents can be calculated, from this 

the reactive current requirement can be estimated. 

Simultaneously the DC side voltage control also can be  
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Abstract: The information of quality of ground water in terms of its physio-chemical and 
biological properties is essential to use the ground water for various purposes including the 
drinking purpose. The ground water of Hyderabad city is contaminated due to many reasons, 
of which urbanization and industrialization is the main. The lack of proper sewerage system 
and treatment plant capacities, the domestic sewerage and industrial effluents are carried 
into the nalas and streams, which is causing severe ground water contamination. Various 
physical and chemical parameters of ground water quality are analyzed and water quality 
index (WQI) is determined. The evaluation of groundwater quality index WQI could be useful 
for groundwater users and policy makers to take remedial measures.  Further in this study, 
Artificial Neural Network (ANN) is applied in estimating the water quality index (WQI) for 
Hyderabad city. The ANN is trained and tested using the data of 20 sample points. It is seen 
that ANN is capable of estimating WQI with acceptable accuracy.

Key Words: Water quality index , Multiple Linear Regression, Artificial Neural Networks . 

1. Introduction 

Though water forms the basic requirement for life and growth of all the living beings, it is a
fact that it also becomes a source to cause diseases, when it is contaminated. Good quality 
drinking water plays an important role in the wellbeing of mankind, which in turn effects the 
infant mortality rate. The World Health Organization (WHO) assessed that, almost 80% of the 
human diseases are caused by water and in India 21 % of all communicable diseases (11.5 % 
of all diseases) are water related. For a good management of ground water, its quality 
assessment is very important. Conventional ways to assess the quality of water is based upon 
the experimental determination of various parameter values as per the guidelines laid by 
WHO and in most cases, the use of this methods led to enough identification of contamination 
sources and its vulnerability. But it does not give easily the overall view of the water quality 
spatial and temporal trends in an area. One major problem faced by the water resource 
persons is to convert the interpretation of complex environmental information into 
understandable and useful technical way to policy makers and the common man. Much effort 
has been made to arrive at a methodology to integrate the data sets and convert it to easy and 
handy information. 

After Horton proposed the first water quality index (WQI) in 1965, much effort is applied in 
developing a tool in simplifying the reporting of the water quality data. The WQI method 
works by comparing the water quality parameters with the standards laid by a regulatory 
body. These methods of water quality assessment do not take into consideration, the 
uncertainties involved both  in measurement of water quality parameters and in the limits 
provided by the regulatory bodies. 
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ABSTRACT 

The knowledge of the quantity of the suspended sediment in the flowing stream is very important for the effective 

water reservoir and the basin management. The present study aims at the estimation of the suspended sediment in 

the river Godavari at Yelli gauge point using sediment rating curve method. This analysis is carried out for the daily, 

annual, monthly and seasonal variations over a period of 31 years. Nash Sutcliffe model is used to check the 

efficiency of the predicted sediment by the sediment rating curve method. It is seen that the sediment predictions 

using sediment rating curve method is best for the monthly data sets followed by the seasonal data sets when 

compared to the annual data sets for this stream. Suspended sediment rating curve parameters were also analyzed to 

investigate the relationship of suspended load and discharge. The parameters of the rating curve are deduced from 

the power function of the sediment load and river discharge.     

Key Words: Suspended Sediment Load, Efficiency, Sediment Rating Curve, Regression. 

 

1. INTRODUCTION 
 

In the recent years it has been observed that there is an increased interest in the study of the transport of 

suspended sediment by streams and in the magnitude of sediment yields from both individual basins and 

larger areas. The main reason for this increased interest is from the considerations of sediment-water 

quality interactions, reservoir sedimentation, channel and harbor silting, soil erosion and soil loss, 

ecological and recreational problems, the impact of man and from the viewpoint of the geomorphologist, 

rates of erosion and the operation of fluvial processes. The suspended sediment yield has gradually 

declined in the past 50 years due to changes of river structure and flow regime, which have resulted from 

human activities such as engineering structures and conservation practices on agricultural land use 

(Meade 1995; Meade and Moody 2010; Horowitz 2010; Heimann et al. 2011). Accurate information of 

suspended sediment loads is therefore required for many purposes. 

 

Researchers are interested in collecting more data for studies of suspended sediment transport. However, 

monitoring suspended sediment concentration is prohibitively expensive. Another method is to use the 

observed data of sediment concentration and discharge and develop the sediment rating curve (Colby 

1956; Asselman 1999; Asselman 2000 Horowitz 2003). The rating curve is used to estimate sediment 

concentrations (mass per volume of water) at known discharges, which can later be used to calculate the 

sediment load (mass per time) (Walling 1977; Horowitz et al. 2001). Similarly, the sediment rating curve 

can be generated with the data of suspended sediment load (Leopold and Maddock 1953; Syvitski et al. 

1987; Syvitski et al. 2000). In this study, the sediment rating curve are derived from estimates of 

suspended load and stream discharge. In the absence of financial and labour resources, which makes it 

insufficient to maintain an intensive sampling programme, or where the rapidly fluctuating response of a 

basin would make such a programme impractical, effort is often made to use of sediment rating curves. 
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Abstract—The bond stress system of the force transmission between the steel bar and the surrounding 
concrete is the basis for the existence of reinforced concrete. Without proper stress transfer between concrete 
and steel bars, it is not possible to use reinforced concrete structures without end anchoring. In order to 
construct a more durable reinforced concrete structure, corrosion of the steel bars should be prevented under 
the most severe environmental conditions. One possible approach is to replace traditional steel bars with 
basalt fiber reinforced polymer (BFRP). Despite extensive research in this area, the use of FRP as a built-in 
reinforcement in new structures is relatively slow. The use of concrete in the construction industry has wide 
range of application. Many materials can be reused in concrete in different forms. Steel slag aggregates have 
nearly similar properties compared to conventional aggregates and can be obtained in large quantities. This 
paper presents the effect on the bond strength of Basalt Fibre Reinforced Polymers (BFRP) bars and steel 
slag aggregates. Test parameters are Basalt FRP bars, HYSD bars and bar diameters. Total forty eight 
cylinders of diameter 100mm and height 250mm were casted. Concrete specimen of M30 grade in which 
steel slag aggregates were replaced by 40% in the twenty four specimens. All Basalt FRP bars and HYSD 
bars specimens of 6mmφ, 8mmφ, 10mmφ & 12mmφ failed in pullout test 

Index Terms- Basalt Fibre Reinforced Polymers (FRP) bars, Steel Slag Aggregates, Pull out test etc. 

I. INTRODUCTION 

Concrete is a heterogeneous material that has a wide range of uses in structural design. Concrete is a 
widely used building material with various advantages such as low cost, availability, and fire resistance. 
Concrete is the most important essential material in building materials in various civil engineering projects. 
Due to the changes in concrete as a building material, a great deal of research and research has been created 
to develop its superiority, strength and durability. Similar time efforts have been made to save concrete 
structures compared to alternative materials. Concrete is generally considered to be the most commonly used 
in the construction sector. Current construction follows the strength equivalent meaning to give durability to 
concrete. Researchers are constantly striving to improve the performance of concrete which led to the 
development of Fiber Reinforced Concrete, Ferro cement etc. 

Bond is a force acting on the interface of the reinforcing bar & concrete which composed of chemical 
adhesion, frictional resistance and mechanical interaction between steel and concrete. So long the bond 



Solid State Technology 
Volume: 63 Issue: 4 

Publication Year: 2020 

 

Archives Available @ www.solidstatetechnology.us 

2635
 

Abstract—The resistances of the structure along with stability provided by columns under different load 
conditions have an impact in determining the overall performance of the structure. Thus any deficiency 
caused by the supporting columns may affect the operation of the supporting member and the structure  
itself. Therefore it is necessary that the column should provide adequate strength for which it is designed for 
throughout its life. But it is noticed that due to improper design, changing the purpose of use of structure, 
and damage caused due to earthquake or impact load in the structural member. Due to this the column can 
possibly subjected to load greater than the design loads. To overcome the deficiency discussed, the column 
needs strengthening in order to ensure that the structure can overcome all the odds. 

In this study, the behaviour of uniaxial column reinforced with basalt fibre reinforced polymer fabrics 
(BFRP) was carried out. The columns wrapped with different types of FRP materials shows increase in 
capacity having different configurations. In this study the effect of Basalt FRP was found. Hence, the 
specimens in the form of C shape were casted and their behaviour with Basalt FRP is observed 

Index Terms- uniaxial column, basalt fibre reinforced polymer 

Study on behaviour of uniaxial column 
bonded with basalt FRP wraps 
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I. INTRODUCTION 
 

A. Background 
Since the first structures were formed, whether by nature or human beings, they have been 

damaged by deterioration and destruction. Both deterioration and destruction are common in 
nature that effects even the most modern or recent structures. Modern structures like bridges and 
skyscrapers are costly to construct and therefore the construction time will sometimes be 
disturbing to nearby people and society. Therefore it is necessary to have structures durable 
having long life with low cost of maintenance. Maintenance is not only about cost but also to 
keep a structure at a service performance level. The performance includes its load capacity, 
durability, function of usage, and aesthetic view. If a structure that fulfill all demands of load 
carrying capacities might at the same time not satisfy serviceability demands or the society‟s 
demands for aesthetic appearance. Absence of maintenance or incorrect maintenance results in 
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A Modified Cylinder Block-IC Engine 
Experimentation 

Mohd Abdul Samad, Syed Nawazish Mehdi, Syed Khader basha 

Abstract: In Internal combustion Engines, the adequate cooling 
plays vital role for proper functioning and enhanced efficiencies. In 
the present scenario, the demand for Air cooled Engines with 
higher powers is increasing and hence necessity for Augmented 
heat transfer through fins. The present work confined to fins 
mounted on the cylinder block.In the present work, Internal 
Combustion Engine test rig is used, which consist of 4S, single 
cylinder, vertical, air cooled, SI Engine with Instrumentation panel, 
Throttle control mechanism and Electrical Loading system. The 
performance test on IC engine is carried out for three various 
configurations of cylinder blocks i.e., 1. Actual cylinder block 
2.Cylinder block with triangular profile fins 3. Cylinder block with 
perforated triangular profile fins. Performance parameters are 
evaluated, plotted and compared & eventually conclusions are 
made. 

Keywords: Cylinder Block with Perforated Triangular Profile 
Fins. 

I. INTRODUCTION 

Engines are broadly classified into internal combustion 
engines and external combustion engines. In internal 
combustion engines, combustion takes place inside the 
cylinder. During combustion hot gases are produced at 
temperature of about 2500oC. Consequently heat is absorbed 
by cylinder walls, piston, cylinder head and valves and further, 
temperature of these parts increases. Subsequently leads to 
malfunctioning of the engine. Hence this necessitates the 
proper cooling system. Cooling system can be either water 
cooled or air cooled. Due to light weight and other advantages, 
air cooled engines are mostly used for automobile 
applications. 

II. ENGINE SPECIFICATION 

TABLE 1: IC ENGINE SPECIFICATION 
Number of Cylinders One (1) 
Bore Dia 57.30mm 
Stroke Dia 57.80mm 
Displacement of Piston 149.2 Sq. cm 
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C.R (Compression Ratio) 9.1:1.0 
Fuel  Petrol 
Position of the Engine Vertical 

III. EXPERIMENTAL APPARATUS AND 
METHODS 

Experimentation is being carried out with internal combustion 
Engine test rig which consists of following components 
1. I.C Engine 
2. Instrumentation panel, which consist of burette, 

manometer, rpm indicator and energy meter. 
3. Throttle control mechanism 
4. Anemometer 
5. A.C Generator with electrical load bank. 

once the test rig is being prepared, internal combustion 
engine is started with self stator with the help of battery.  

The below mentioned parameters are noted after observation 
for different wind speeds at constant speeds of the I.C engine 
1. Fuel consumed in the burette 
2. Water level difference in manometer 
3. Speed of the engine 
4. Energy meter reading  
5. Wind speed 

 

Fig.1: IC ENGINE TEST RIG 
With the aide of above parameters, performance factors 
like,       , B.S.F.C etc., are evaluated. The above experiment 
is repeatedly carried out for three various configurations of 
cylinder blocks i.e., 1. Actual cylinder block 2.Cylinder block 
with fins of triangular profile. 3. Engine block with perforated 
fins of triangular profile.    
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ABSTRACT: The aim of the project work is to calculate the stresses in Knuckle joint using analytical and 

numerical method. In order to do the stress analysis; mesh was developed for the knuckle joint. Based on the 

ANSYS analysis it shows that a pin of 24mm diameter can withstand a load of 25 KN if we use a factor of 

safety. Knuckle joint is a joint between two parts allowing movement in one plane only. if there is a stress 

concentration at certain locations. The FEA Analysis of Knuckle joint is done and various shear and tensile 

stresses results are plotted. The Analytical solution of knuckle joint is found out using standard calculations. 

Now, these results are validated by theoretical calculations available for knuckle joint. The force applied 

knuckle joint is 25 KN .The diameter of pin is proposed to be around 24 mm. The stress results by theoretical 

calculations and FEA software are validated. This proves that the FEA software results are correct. Secondly it 

also shows that certain high stresses are generated near knuckle joints. The material of the knuckle joint here is 

considered to be three materials, stainless steel, structural steel and Teflon in order to do the stress analysis. 

In the present work ANSYSR1 has been used for analysis of knuckle joint with modified material and applied 

loads. Nowadays growth in competition and innovation it is needed to modify the existing products or replace 

old and out dated products by newly innovated and advanced material products. The aim of the project is to 

study and calculate the stresses in Knuckle joint using finite element method for different material and out of 

that one material which satisfies the objective of project is selected as a optimized material. The knuckle joint is 

analyzed for structural steel, stainless steel, Teflon.  

Introduction 

Most of the industries carry out machining process for manufacturing, and now days, majority industries use 

manufacturing process which have advanced technology in order to get effective and efficient output with 

economy.`A Knuckle joint connects two rods under tensile loads. The basic design of a knuckle joint is simple 

and it can be easily assembled and disassembled when required.Typical applications of knuckle joints are: joints 

between the links of a suspension bridge, valve mechanism of a reciprocating engine, fulcrum for the levers, etc. 

It is unsuitable to connect two rotating shafts which transmit torque.Knuckle joint has mainly three components: 

Eye, fork and pin. Eye is formed on one of the rods and fork is formed on the other. Eye fits inside the fork and 

the pin is passed through both the fork and the eye.  This pin is secured in its place by means of split-

pin.Screwedconnections often play an important part in the transmissionofload throughmachineassemblies.In 

large circuit breakersthey are subjected intermittently to high impulsive loads transmitted through large-scale 

linkages. The material used for the joint is usually steel or wrought iron. 

1. THEORETICAL CALCULATIONS FOR STRESS OF KNUCKLE JOINT COMPONENTS 

DESIGN OF KNUCKLE JOINT: 

Dimensions of Various Parts of the Knuckle Joint The dimensions of various parts of the knuckle joint 

is fixed by empirical relation as given below it may be noted that all the parts should be made of same 

material and the calculation of the design data is obtained from many sources If d is the diameter of 

rod, The diameter of pin - d�=d    

Outer diameter of eye, d�=2d 

Diameter of knuckle pin head and collar - d�=1.5d  
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