
































































PCNE24Ol ADVANCED CONCRETE TECHNOLOGY
Catesory I L I T I P I Credit

PEC t3t0t0t 3

Course obiectives
o To study ihe properties of concrete making materials, tests, mix design, special

concretes, and various methods tbr making concrete.
UNIT _ I CONCRETE MAKING MATERIALS 9

Aggregates classification IS Specifications,
gradings, Testing of aggregates - Cement,
Hydration of cement, Structure of hydrated
admixture.

Properties, Grading, Methods of combining aggregates, specified
Grade of cement, Chemical composition, Testing of concrete,

cement, special cements - Water - Chemical admixtures, Mineral

UNIT _ II MIX DESIGN 9

Principles of concrete mix design, Methods of concrete mix design, IS Method, ACI Method, DOE

Method - Mix design for special concretes- changes in Mix design for special materials.

UNIT _ III CONCRETING METHODS 9

Process of manuf-acturing of concrete, methods of transportation, placing and curing, cracking, plasti<
shrinkage, Extreme weather concreting, special concreting methods. Vacuum dewatering - Underwater
Concrete

UNIT _ IV SPECIAL CONCRETES 9

Light weight concrete Fly ash concrete. Fiber reinforced concrete, Sulphur impregnated concrete, Polymer
Concrete - High performance concrete. High performance hber reinforced concrete, Self- Compacting
Concrete, Geo Polymer Concrete, Waste material-based concrete - Ready mixed concrete.

UNIT _ V TESTS ON CONCRETE 9
Properties of fresh concrete, Hardened concrete, Strength, Elastic properties, Creep and shrinkage - Durabilitl
of concrete. Non-destructive Testing Techniques - microstructure of concrete

Total: 45 periods
REFERENCES:
I Gupta.B.L., Amit Gupta, "Concrete Technology, Jain Book Agency,2077
2 Shetty M.S., Concrete Technology, S.Chand and Company Ltd. Delhi, 2019.
a
J. Gambhir.M.L., Concrete Technology, McGraw Hill Education, 2006.
4. Neville, A.M., Properties of Concrete, Prentice Hal1, 1995, London.
5. Job Thomas., Concrete Technology, Cencage learning India Private Ltd, New Delhi,2015.
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D. Drescher Block chain Basics. Apress, 2017.

Antonopoulos, Mastering Bit coin, O'Reilly Publishing, 2014.

Antonopoulos and G. Wood, "Mastering Ethereum: Building Smart Contracts and Dapps",
O'Reilly Publishing, 201 8.

COURSE OU'I'COMES:
After the completion ofthis course, student will be able to

BT Mapped
(Highest Level)

co1: Understand and explore the working of Block chain technology K2

CO2: Analyze the working of Smart Contracts K2

co3: Understand and analyze the working of Hyper ledger K2

co4: Apply the learning of solidity to build de-centralized apps on Ethereum K4

co5: Develop applications on Block chain K2
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Course obiectives
and the need for energy conservatlon'

2. To understand the differeii measures for energy conservation in utilities'

3. Acquaint students with principle theories, materials, and construction techniques to

create
energy efficient buildings.
4. To identify yre energ"y demand and bridge the gap with suitable technology for

sustainable
habitat
5. To get familiar with the energy technology, current status of research and find the

ways to
stem as per the user requlrement

UNtr -| t eruencJ scerunnlo
primary energy resources - SecfoGt energy cons,mption (Oomestic, rnOustrial and other sectors)' Energy

pricing, Energy conservation and its rmportance, Energy Conservation Act-200,1 and its features - Energy

HEAI NG JENTILLFTIo T & AIR q9 x9lll9$N9
UNIT - II I ntrAl ll\tt' vEtr I ILLAr rvrt s'^'-:'-::il:'

a;si;s ot Reirigeration uno Air Conditioning - CoP / EER / SEC Evaluation - SPV system design

& optimization for Solar Rel

LIGI.ITING, COMP UTER, TV

soecification of Lumrnaries - Types - Efficacy - serection & Apprication - Time sensors - occupancy

sensors - Energy conservaiion measures in computer - Television - Electronic devtces'

ENERGY EFFICIE Ni EUILOI}{CS

conventional versus Energy efficient buildings - Landscape design - Envelope heat loss and heat

gain - Passive cooling qq !-thgj"nu@

- ---'-- --'- @E ff cHruoLoGIESLJNI-l'- V i tr

Necessity & types of energy storage - Thermal energy storage - Battery energy storage' charging and

discharging- Hydrogen energy storage & super capacitors - energy density and safety issues -

REFERENCES:
, rneigyEjf|cEncy aM Renewab|e energy Handbook, CRC

ASHRAE Handbook 2O2O - HVAC Systems & Equipment

Paolo Bert Efficiency in Household Appliances and

plqge_9-gl!$q, SPringer, 2001 -,r<enHJggaroren-@olarArchitecture:Heating,Coo|ing,Conference
David A. Bainbridge,
Ventilation anO [lt-ore Using Natural Flows, Chelsea Green Publishing, 2011.
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Ths lkvery Englneering College,
(Autoltomous)

COURSE OUTCOMES:
Upon completion of this course, the students will be able to:

BT Mapped
(Highest Level)

col: Understand technical aspects of energy conservation scenario. K2

CC2: Energy audit in any type for domestic buildings and suggest the
conservation measu res.

K4

co3: Perform building load estimates and design the energy efficient
landscape system.

K4

co4: Gain knowledge to utilize an appliance/device sustainably. Y\2

co5: Understand the status and current technological advancement in energy
storaoe field.

K2
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PO}i2424 A DD I'I'IVE MANT]F'A(rT\]R r NC
Category

OEC
L T P Credit
3 0 0 3

Course
gligqqyes__

I This coL'se is int ndeO to

During this course the learner will explor.e varioLrs cl e s ig n
aspects o f' Acjd it ive Manufacturiug.

By irnplerlenting, learners will dealwith real tirne Case
strr dies

UNIT - I INTRODUCTION

-

to
Need - Development - Rapid Prototyping Rapid Tooling - Rapid Manufacturing - Additive
Manufacturing. 4lt Plo-Ttt Chain- C lutr ifi"

uNn-il- TpE 
^bbriCADMode|Preparation-PartorientationandSuppor1St.u.tuffilSlicing-Tool

Path Generation Customized Design and

7,A 

-

Stereolithograptrl, Apparatrrs (Sl.A)- V.t
Digital Light Processing (DLP) - Materials - Process - Advarrtages - Applications. MultiJet Modellins
1Y!12:Il1cql?LlroTsl; - [aterlals 

_ Advantages and Lirnitatiorrs.

uNii-ry lMa'r'unrru,EX'r'RUSrbN-A-mN --- --l-t
f usecl Deposttlou Modeling (FDM)- Process-Materials - Applications and Lirnitations. Sheet
Lamination Process: Laminated Object Manufacturing (LOM)- Basic prirrciple- Mechanisrl: Gluing or
Adhesive Bonding - Tlterntal Bonding- Materials- Application and Lirnitation - Bio-Additive
ManufactLu'ing computer Aided rissr-re Engineering (CATE) - case str-rdies

Selective Laser Sintering (SLS): Process -Mechanism- Typical Materials ald Application- MLrlti Jet
Fusion - Basic Principle-- Materials- Application and Limitation - Three Dimensioral printing -
Materials -Process - Berrefits arrd Limitations. Selective Laser Melting (SLM) and Electron Beam
Melting (EBM): Materials Process - Advantages aud Applications. Bearn Deposition process: Laser
Ettgineered Net Shaping (L.ENS)- Proc.^ss -Material Delivery - process pararreters - Materials -
Benefits -App I icat ions.

:---= __ -lIINII' - v 
I crrSn sr.ijblus ^ND uraZ. runrNc
I pRocussus

Educatiotl and training - Ar-rtomobile- pattern and rnoulcl - tooling - Building printing-Bio printing -
medical- imPllt! 

-d9u:loprnent 
of surgical tools Food Printing -printing Electronics. Busi'ess
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Opportunities and Future Directions - Irrtellectual Property.

RETEREI\CE*
Total: 45 periods

I Andreas Gebhardt and Jan-Steffen Hotter "Additive Manufacturing: 3D Printing for Prototyping
and Manufacturing", Hanser publications, United States, 2015, ISBN 978-1- 56990-582-I..

2. Ian Gibson, David W.

Prototyping to Direct

ISBN I 3: 978- t493921

Rosen and Brent Stucker "Additive Manufacturing Technologies: Rapid
Digital Manufacturing", 2nd edition, Springer., United States, 2015,

126.
aJ. Amit Bandyopadhyay and Susmita Bose, "Additive Manufacturing", lst Edition, CRC press-

$,t.9jt"tg?9tr, _ISBN- I 3 : e78- I 482223 s90

Andreas CeUfarat, ;Uiia"rsti"Oi"g

Manufacturing", Hanser Gardner Publication, Cincinnati., Ohio, 201 1, ISBN :978344642552I.

4.

5. Chua C.K., Leong K.F., and Lim C.S., "Rapid prototyping: Principles and applications", Third
edition, World Scientific Fublishers. 2010.
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POE2425 IILECTRIC VEHICI,E TECHNOLOGY
Cateqory I L I T I P I Credit

-

oEC | 3 I 0 | 0 t3
UNIT _ I NEED ITOR ELI'C'T'RIC VEITICLES 9

History and need for electric and hybrid vehicles, social and environmental importance of hybrid and
electric vehicles, impact of modern drive-trains on energy supplies, comparison of diesel, petrol,
electric and hybrid vehicles, limitations, technical challenges

ffic vulllcl.-E ARCHnECHTuRE

-]__'

Electric vehicle types, layout and power delivery, performance - traction motor characteristics, tractive
effort, transmission requirements, vehicle perfonnance, energy consumption, Concepts of hybrid
electric dlive train, architectr-rre of series and parallel hybrid electric drive train, merits and demerits,
rnild and fLrllhybrids, plug-in hybrid electric vehicles and range extended hybrid electric vehicles, Fuel
cell vehicles

WstipR^GE T
Batteries - types - lead acid batteries, uickel based batteries, and lithiurn based batteries,
electrochemical reactions. tlrerrnod-1,nanric voltage, specific energy, specific power. energy efficiency.
Battery rnodeling and equivalent circuit, battery charging and types, battery cooling, Ultra-capacitors,
Flywheeltechnology, Hydrogen fuelcell, Thermal Management of the PEM fuel cell

UNIT - IV ELECTRIC DRIVES AND CONTROL 9
Types of electric motors - workiug principle of AC and DC motors, aclvantages and linritations, DC
motor drives and corrtrol, Induction motor drives and control, PMSM and brushless DC ll-lotor - drives
and control , AC and Switch reluctance urotor drives and control - Drive system efficiency - Invefters

- DC and AC motor speed controllers

rrNn'- v - eESrcN or,ErEc:l ---T-t
MaterialsandtypesofprodLrction,Chassisskateboardo.,ign|'
colllpollellt rnatchirrg. Ideal geal box Ciear ratio. torqLle-speed clraracteristics. Dynarlic equationof
vehicle motiou, Maxitnrlu tractive effbrt -- Power train tractive effort Acceleration performance, rated
vehicle velocity - tnaxiutunr gradability, Brake performance, Electronic control systerl, safety a'd
challerrges in electric vehicles. Case studv ofNissan leaf, ToyotaPrius, tesla rnodel3, and Renar-rlt Zoe
ar*

REFERENCES:
Total: 45 periods

Iqbal HLrssein, Electric and Hybrid Vehicles: Design Fundamentals, 2nd editiol CRC press.

2011.

2. MehrdadE|rsani,YimiGao'SebastiarrE.Gay,AliEmadi,ModernEle@
andFuelcell vehicles: Fundamentals, Theory and Design, cRC press, 2004.
ames Larmlnre, Johrr Lowry, Electlic vehicle TechnolosvExolairred - wil";v ?orn

4. Elrsani. M, "Modern Electric-

andDesign", CRC Press, 2005

Hy'bricl [rlectric and FLrel Cell Vehicles: Fundantentals. Theorv

tt2

OAtil'd'
CHAIRMAI.I " BbAR'D OF STI.IDITS
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