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Material-Based Natural Couvection Heat
Transfer System by Using Adaptive
Neuro-fuzzy Inference System

Prediction of Thermal Aspects for Brass {.’:ﬂ
ek

Surjeet Singh, Shashi Bao, Sandeep Trehan, Deepam Goyal,
and Ashok Kumar Bagha©

Abstract In this paper, a model based on adaptive neuro-fuzzy inference system
(ANFIS) is developed to predict the behavior of a natural thermal convection system.
ANFIS model is able to successfully imitate the elfects of variation in input param-
cters such as current and voltage on the response parameters such as lemperature at
dilferent locations of the thermal system. The results obtained with the help of the C¥
-..\) developed ANFIS model are compared with the findings of the experiments in the
form of graphs and also numerically by determining the error norms. Comparison of
the ANFIS model-based predictions with the actual experimental results shows that
the proposed model is able to identify the behavioral characteristics of the natural
convection thermal system very accurately. The outcome of the proposed model is
found out to be the best for the prediction of temperature at the location of fourth
temperature sensor where the level of temperature is low. The proposed ANFIS
model can be used further to develop a control system in order to control the temper-
ature at different locations of the thermal system by varying the current and voltage
parameters.

Keywords Thermal aspects + Brass heat transfer system + Adaptive + Neuro-luzzy
inference
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IS\’tIm(f SDETCC I\:’Ielhod to Predict the Modal | @) |
3 0.. el of a Five Degree of Freedom B
pring Mass Vibratory System

Nitin Gupta, Ashok Kumar Bagha ), amd Shashi Bahl®

Abstract In this paper, a state space method is used to predict the modal model of
a five degree of spring-mass vibratory sysiem. To predict the modal model, various
MATLAB commands such us ‘fsim’ 1o obtain the responsc in time domain and
freqresp’ to obtain the response in the frequency domain are used. In this work,
state space formulation is used to convert lhe five degree coupled equations into
single degree an un-coupled second order ditlerential cquations. Then the stale space
entities such as system matrix, input matrix, output matrix and direct transmission
matrix will be predicted. The main objective ol this work is 10 predict the response of
the system at different masses by applying unit impulsive load excitations. To solve
the Eigen value problem M ATLAB *eig’ command is used. Itis observed that the stale
space formulation is very simple and casy to apply for n-degree of freedom system
model. Also, it can be concluded that the state space method formulation along with
MATLAB commands is very effective to predict the responsc of the system either in
time domain or in frequency domain.

Keywords State space method + Coupled equations - Time domain * Frequency
domain * Vibrations + Modal analysis

1 Introduction

ultiple inputs and outputs and it becomes
wnsfer functions. The vibration anal-
the solution of partial dillerential
artial differential equations does

The mechanical vibratory system has m
more complex with Jifferential equations and Ir
ysis of multi degree engineering system requires
equations, which is difficult to solve. In fact, many p
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ftl‘llli'cinl. Intelligence (AI) and Its |
Applications in Indian Manufacturing: [ 3
A Review |

Ali Tarab Rizvi, Abid Haleem®, Shashi Bahl©®, and Mohd Javaid©®

Abstract Artificial intelligence (Al) s globally acknowledgped as innovative tech-
nology. Today, many corporations and individuals are making an elfort to hamess
the capabilities of Alin almost all sectors viz. healthcare, education, manu facturing,
smart cities, agriculture, etc. The concept of *Smart Factories” and ‘Industry 4.0’
has prompted many global enterprises 10 usc automation and intelligent robots 10
improve manufacturing and enhance the quality of the finished product and overall
productivity. Indeed, artificial intelligence 1s i vital tool to augment manulacturing
by facilitating the R&D, enhancing the quality, reducing the crrors, and maintaining
the supply chain by projecting demand forecasting and simulation of outcomes 10
foster higher margins in stiff competition. However, the requirement is to build an

industry that should be compliant with such disruptive changes and a workforce
compatible enough to create i collaborative environment for both men and tech-
nology to work productively. “Thus to conduct this study, several keywords and their
combinations were used and explored using Google Scholar. The relevant articles.
papers, and journals obtained were examined, and data pertinent to the study were
collected, examined, and aggregated. Furthermore, specific changes in the current
policies and the working parameter were also suggested. In this paper, the scope of
atificial intelligence and its applications in today's manufacturing sector of India is
discussed. Here, the Indian manufacturing seclor’s present status is focused primarily,

(he limitations are identified and how they can be dealt with.

Keywords Artificial intelligence (Al) * Industry 4.0 - Smart manufacturing
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Oduction by Additive el
Manufacturing

Nosheen Fatmg : s o
Nosheen Fatma, Abid Haleem (3, Shashi Bahl 3, and Mohd Javaid O

diverse possibilities. This concept in the jewelry and artifacts can reap enormous
b.I:I'll.:ﬁ.[S when used with additive manufacturing (AM) technologies. AM has estab-
lished its proficiency in various manulacturing sectors, medical fields, and art as
it offers freedom, customization, and quick changes in design. This study investi-
gates the use of additive manufacturing in jewelry modeling, jewelry design, and
manufacturing. Additionally, modeling of ornaments has been carried out by using
Rhinoceros software. We also provide a briel overview of the use of smart jewelry.
These days, smart medical alert devices like smart watches could be developed as
an ornamental and health device. These are used 1o check various health conditions
like temperature, heart rate, calorie burn data, and sleep cycle. Furthermore, with
AM, they can be customized and manufactured based on the individual customer’s
requirement. Similarly, for other orhamental devices, this will open a new field with
€normous scope.

Keywords Additive manufacturing - Jewelry designing - Jewelry modeling -
Rhinoceros software « Smart health care

1 Introduction |
LN

Today additive manu facturing is the most common terminology ol the industry, while

three-dimensional printing is mostly uselulin the consumer market. The distinct

benefits of additive manufacturing make it an accessible technology. According 1o

the standard ASTM F42 Committee, additive manufacturing is defined as *process

of joining material to make objects from the 3D model data, usually layer upon layer,
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