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ABOUT THE CONFERENCE 
Science and materials has continuously evolved through decades. SDEM 2017 was organized in Oct-
2017 and was successful in capturing the development of materials and processing. Department of 
Civil and Mechanical Engineering, AIET, Bhubaneswar is organizing SDEM-2017 to showcase 
recent advances in materials processing and applications. In keeping up with the research interest of 
the materials community, SDEM-2017 will provide an update on scientific and technical aspects 
covering broad areas of interests in engineering materials, processing and applications. 

ABOUT THE DEPARTMENT 
The Department of Civil and Mechanical Engineering has been in existence since 2009 with the 
inception of the college with an initial intake capacity of 60 and is producing high quality technical 
manpower needed by industry, R&D organizations, and academic institutions. The intake capacity 
was enhanced to 120 in the year 2011.The Department has full fledged faculty members who are 
specialized in the fields of design, thermal, production and CAD/CAM. Laboratories are fully 
equipped to enhance the knowledge of the student, periodic industry trips and visits to various project 
sites are arranged. Special lectures and seminars are held on a frequent basis to assist them tailor in 
their particular areas of interest and trying hard to transform students of even mild talent to 
professionals in the mechanical and mechatronics field. Already more than750nos of alumni have 
been produced so far, placed in different Government, private, Public & other sectors and some of 
them have pursued higher studies. However, with the progress of time, many more frontier areas of 
mechanical engineering have been taken up for active research. 

ABOUT THE INSTITUTE 
Established in the year 2009 , Aryan Institute of Engineering and Technology(AIET) is one of the 
premier engineering colleges in the self-financing category of Engineering education in eastern India. 
It is situated at temple city Bhubaneswar, Odisha and is a constituent member of Aryan Educational 
Trust. This reputed engineering college is accredited by NAAC, UGC and is affiliated to BPUT, 
Odisha. AIET aims to create disciplined and trained young citizens in the field of engineering and 
technology for holistic and national growth. 

The college is committed towards enabling secure employment for its students at the end of their four 
year engineering degree course. (The NAAC accreditation in the year 2018 vouches for the college’s 
determination and dedication for a sustainable learning environment). The academic fraternity of 
AIET is a unique blend of faculty with industry and academic experience. This group of facilitators 
work with a purpose of importing quality education in the field of technical education to the aspiring 
students. Affordable fee structure along with approachable location in the smart city of Bhubaneswar, 
makes it a preferred destination for aspiring students and parents. 

The Institute works with a mission to expand human knowledge beneficial to society through 
inclusive education, integrated with application and research. It strives to investigate on the 
challenging basic problems faced by Science and Technology in an Inter disciplinary atmosphere and 
urges to educate its students to reach their destination, making them come up qualitatively and 
creatively and to contribute fruitfully. This is not only its objective but also the ultimate path to move 
on with truth and brilliance towards success. 
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On behalf of the Organizing Committee, it is my great pleasure to welcome you to 
National Conference on Structural Design and Engineering Materials (SDEM-
2017). In our endeavour to raise the standards of discourse, we continue to remain 
aware in order to meet with the changing needs of our stakeholders. The idea to 
host the SDEM-2017 is to bring together Researchers, Scientists, Engineers, 
Scholars and Students in the areas of Civil and Mechanical Engineering. The 
SDEM-2017 Conference will foster discussions and hopes to inspire participants 
from a wide array of themes to initiate Research and Development and 
collaborations within and across disciplines for the advancement of Technology. 
The conference aims to bring together innovative academic experts, researchers 
and Faculty in Engineering and Management to provide a platform to acquaint and 
share new ideas. The various thematic sessions will showcase important 
technological advances and highlight their significance and challenges in a world 
of fast changes. I welcome all of you to attend the plenary sessions and invite you 
to interact with the conference participants. The Conference Committees will make 
any possible effort to make sure that your participation will be technically 
rewarding and a pleasurable experience. 

I am looking forward to meeting you in during SDEM-17 and to sharing a most 
pleasant, interesting and fruitful conference. 

With regards, 
 Dr. Madhumita Parida 

Chairperson  
Aryan Institute of Engineering & Technology 

 Arya Vihar, Bhubaneswar, Odisha 

CHAIRPERSON’S MESSAGE 
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It is a great pleasure and an honor to extend to you a warm invitation to attend the 
National Conference on ‘National Conference on Structural Design and 
Engineering Materials(SDEM’17)’ to be held on 21st – 23rd October 2017, at Aryan 
Institute of Engineering and Technology, Bhubaneswar. The theme of Emerging 
Trends in Civil and Mechanical Engineering will underpin the need for 
participation in forums for collaborative Research and cooperation of individuals 
from a wide range of professional backgrounds. The Conference will provide a 
wonderful forum for you to refresh your knowledge in the technical field in Civil 
and Mechanical Engineering. The Conference will strive to offer plenty of 
networking opportunities, providing you with the opportunity to meet and interact 
with the scientists and researchers, friends as well as sponsors and exhibitors. 

I hope you will join us for a symphony of the outstanding conference, and spare a 
little time to enjoy the spectacular and unique beauty of Bhubaneswar city. 

With regards, 
 Prof. Sasmita Parida 

Director 
Aryan Institute of Engineering & Technology 

 Arya Vihar, Bhubaneswar, Odisha 

DIRECTOR’S MESSAGE 
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I am pleased to welcome you to the National Conference on “National 
Conference on Structural Design and Engineering Materials” (SDEM-2017) to 
be held on 21st  - 23rd  October, 2017.  

The intent of this conference is not only to discuss lively and emerging issues of 
a particular domain but also dissemination of the awareness among other 
learned people. Over the years, dramatic improvements have been made in the 
field of Engineering, and Technology. I hope SDEM-2017 will become the 
most useful National Conference dedicated to bring out latest trends in 
Engineering, and Technology.  

In order to provide an outstanding technical level for the presentations at the 
conference, we have invited distinguished experts to participate in the Technical 
Programmes. We will have technical sessions, plenary sessions by keynote 
speakers during three days of conference including the awards presentation 
during the valedictory session on the last day of the conference. 

I hope SDEM-2017 will make you aware of state-of-the art systems and provide 
a platform to discuss various emerging technologies in Civil and Mechanical 
Engineering. 

With regards, 
 Prof. (Dr.) S. S. Khuntia 

Principal 
Aryan Institute of Engineering & Technology 

 Arya Vihar, Bhubaneswar, Odisha 

PRINCIPAL’S MESSAGE 
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National Conference on " Structural Design and Engineering Materials" (SDEM 2017) 
is a prestigious event jointly organized by Mechanical and Civil Engineering 
Department with a motivation to share a progress in recent technologies. The 
objective of SDEM 2017 is to present the latest research and results of scientists 
(preferred under graduate and post graduate students, research scholars, post-doc 
scientists, academicians and working professionals) related to  the subjects of 
Mechanical and Civil Engineering. The conference will provide with paper 
presentations and research paper presentation by prominent speakers who will focus 
on related state-of-the-art technologies in the areas of the conference. 

I wish all the success to the conference SDEM-2017. 

With regards, 
 Prof. Bhagyashree Panda 

Professor and HOD of Mechanical Engineering  
Aryan Institute of Engineering & Technology 

 Arya Vihar, Bhubaneswar, India 

CONVENER’S MESSAGE 
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Nomenclature

aBDC After Bottom Dead Center
aTDC After Top Dead Center
bBDC Before Bottom Dead Center
BSFC Brake Specific Fuel Consumption
bTDC Before Top Dead Center
CAD Crank Angle Degree
CI Compression Ignition
CNG Compressed Natural Gas
CR Compression Ratio
CVVT Continuously Variable Valve Timing
DF Dual Fuel
EVC Exhaust Valve Close
EVO Exhaust Valve Open
GDI Gasoline Direct Injection
GHG Greenhouse Gas
GWP Global Warming Potential
HC Hydrocarbon
IVC Intake Valve Close
IVO Intake Valve Open
MAP Manifold Absolute Pressure
MBT Maximum Brake Torque
NA Naturally Aspiration
ON Octane Number
PFI Port Fuel Injection
PMEP Pumping mean effective pressure
SA Spark Advance
SI Spark Ignition
THC Total Hydrocarbon
TWC Three-way Catalyst
WOT Wide-open Throttle

to convert the natural gas infrastructure to hydrogen fuel in the
uture (Ogden et al., 2018). However, because natural gas is a
aseous fuel, port injection is used as the fuel supply method, in-
tead of the direct injection recently applied to gasoline vehicles,
ecause it is difficult to apply liquid injection or high-pressure

njection. In this method, air is mixed with the gaseous fuel
nd supplied to the intake port, and as a result the volumetric
fficiency is inevitably lower than that of gasoline direct injection
GDI) engines (Khan et al., 2015). In addition, natural gas is com-
osed mostly of methane, whose global warming potential (GWP)

n 100 years is 28 (IPCC, 2013). Thus, it is necessary to reduce
ethane emissions from internal combustion engines fueled by
atural gas as much as possible. Nevertheless, the compatibility
f natural gas as an alternative fuel for vehicles has been studied
ecause of its advantages such as easy application to existing
asoline spark ignition (SI) engines and good knock resistance.

For high efficiency and high output of gas engines, it is neces-
ary to suppress abnormal combustion such as knocking, and to

ncrease the high pressure ratio and high efficiency of the turbo-
harger, which is a major accessory equipment. However, since
he methane slip phenomenon in which fuel escapes through
he exhaust valve during a valve overlap can be maximized
n a turbo-charged engine, countermeasures to suppress this
henomenon should be considered. In particular, several re-
earchers have applied compressed natural gas (CNG) fuel to
ommercial gasoline spark ignition (SI) engines and conducted
esearch to compare the engine performance and exhaust emis-

ion characteristics of CNG and gasoline fuels (Jahirul et al., 2010; a

tudy of Boosting Performance and Emission Efficiency... 476
guyen Duc et al., 2019; Lee et al., 2020). Jahirul et al. retrofitted
1.6-liter gasoline SI engine to a bi-fuel engine that could also

se CNG fuel (Jahirul et al., 2010). They showed that the CNG
uel had lower brake power than gasoline fuel but was superior
n terms of brake specific fuel consumption (BSFC) and thermal
fficiency. In addition, they demonstrated that the emissions of
NG fuel, such as unburned hydrocarbons (HC), carbon monoxide,
nd carbon dioxide, were lower than those of gasoline fuel, except

or NOx emissions. The authors compared the gasoline and CNG
uel characteristics using a turbocharged SI engine under the
peed range of 1000�6000 rpm and full-load conditions in the
revious work (Lee et al., 2020). As a result, we demonstrated

hat CNG port fuel injection (PFI), compared to GDI, has a lower
rake power owing to the difference in the fuel supply system,
ut it has higher combustion efficiency and lower carbon dioxide
mission. In particular, we showed that HC emissions with CNG
FI were higher than those with GDI owing to the difference in

he fuel supply method and the large valve overlap under low-
peed operations. Chen et al. reviewed various papers on CNG
ngines and discussed the superiority of CNG as an alternative

uel, while also addressing the issue of methane slip caused
ainly by the scavenging process in natural gas engines (Chen
t al., 2019). They mentioned that methane emissions have a high
WP value and increase the carbon footprint. In addition, they
oted that adding hydrogen to natural gas can reduce methane
missions. In this regard, several studies have been conducted

o understand the performance and emission characteristics of
ngines fueled with natural gas and hydrogen mixtures (Baratta
t al., 2013; Bysveen, 2007; Ma et al., 2008). They showed that
dding hydrogen to CNG fuel could reduce HC emissions. Espe-
ially, Baratta et al. conducted experiments on a turbocharged SI
ngine fueled with CNG/hydrogen blends (Baratta et al., 2013).
hey used CNG fuels mixed with different volume fraction of
ydrogen (0%, 15%, 25%), and then they analyzed the engine
erformance and emission characteristics. From the experimental
esults, they demonstrated that the addition of hydrogen caused
he reduction of THC emission both in the stoichiometric and
ean conditions. In addition, several research about diesel and

ethane dual-fuel (DF) compression ignition (CI) engines has also
ncountered methane slip phenomenon (Di Blasio et al., 2017,
015; Sremec et al., 2017). Di Blasio et al. investigated the effects
n the performance and emission of a DF CI engine under various
ompression ratio (CR) conditions (Di Blasio et al., 2017, 2015).
hey showed that the amount of methane slip decreased at the

ower CR condition. They analyzed the lower CR value, where
he bowl/crevices ratio was higher and in-cylinder pressure was
ower, caused the reduction of fuel trapped in crevice volume and
he promoted methane oxidation due to higher temperature in
he late expansion stroke. Sremec et al. performed a numerical
nalysis of the injection timing effect on the fuel slip in diesel-
NG dual-fuel engine (Sremec et al., 2017). They recognized that
atural gas could slip into the exhaust port during the valve
verlap period and the amount of fuel slip is higher at the lower
ngine speed and the higher intake pressure. Therefore, they tried

o reduce the amount of fuel slip by optimizing the injection
iming, and thus they demonstrated that the amount of fuel slip
ould be reduced up to 33 percent by applying the appropriate
ntermittent injection timing.

The above studies mainly compared the performance and
mission characteristics of natural gas engines with those of gaso-

ine engines. Especially, several studies attempted to suppress the
ethane emission of CNG engines by changing the fuel compo-

ition through the addition of hydrogen to natural gas fuel in SI
ngine or optimizing the fuel injection timing or CR value in CI
ngine. However, in the case of the natural gas PFI SI engine, there

re few studies on reducing the methane slip by changing the
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