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Prerequisites: CE405 Environmental Engineering-I

Course objeetiYes:

s of water and wastewater samplesTo equip the students in doing a

List of Experimends: {Mrfumu 10 expdim€nts ae inandatdry)
1.   To analyse the physical characteristics viz. c 0ur, turbidity, and cchductivity 8f a given water

sample and to  determine its Switability for ing purposes   u          %
'J

2.   To analyse the chemical characteristics of a give\`t
r:nwaterSample via.  pH , acidify, alkalinity for`.>'.:.:.;i.`:.;.!`..+.,.;`f::,..';.;.:,)
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3.   Toanalyse
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n water sample viz. chlorides and sulphates
content to assess its suitabildy for drinking pulpo/,ises and building constmctioh

4.   To determine the Dissolved Oxygen content of a`'\ a           .                   #      A              S            ©      A          ©                    -                      i potability

5.   To determine the available chlorine ih a sample++,tJ

6.   Toanalyse the various+types Of solids in a givent`i`z

7.   Todetemine the BOD of a given wastew
`   ~€ `?;: `..i,i?i,f3,i.+t§§`;'g,.`¥%.}¥¥`;~}       tg`!`x`:3rf§|,¥^^8}{;i<g¥#c,i€-£z`fa£^{€,;?~2s§`f^S;S `
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8.   To determine the cloD ofa given wastewa
A            jig,`S^g¥€¥€i!«.z€ £,§fj¥*¢<;,¥,¥¥:`*%r€.¥g:,ing+       ~,`€&8£`.-8~3.<¥{:8SS+_g§`¥i.h£€A%%£z*`S`53.;H¥-=5`.:
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9.   To determine the optimum dosage a-falun
§Jartestrj',-`:rs4z£`if.-,,,3r>*~ed^S{-qvj+`                                                             ,       ,{,:i:.,-(:..i-:.'.:..`i=-.+;:.'.i.:.:*.:.:='.'.;.T1.'?.----i..::i..;-.`-=.i.?.::='.==...:ii*-:i+.€:``--i.``..`.i

10. To determine the Nitrates / Phosphates in a
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®,

1 1 . To determine the Iron content of a water s

12. To determine the rmN Content in a waterjs
Expected outcome:                                              + <-tiz,',:Alfty of water for various purposes
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IA, me 00 ogy     opte  ,        proc   uremlq  la, tin       e§.                `,_`.,='+

Expeetedoutcomds:
•Th •                           ~,                      u            . Ie students will gain basic linowledge ofv s pollution souree§ and their Impacts

Text Bo1.oks / RAKS •              A                ,        §                 `rfu                                                                        ---I,*C

Hpchrishing;2,`tfc
• . :`--`:  : .:..-.:¢14=;`--+!^

.

nvastava, Environment mapa.++ct Assessme

College London Press Limited, 2011`«( :::::Jar:::it"MCGraw Hill ` t!g',;,:!i:;{ty ``hRE. "ewYork   1995.
'T,:`..;i:`::i:,:,:€S`:,apap'Eng.``,.s!:!Sapse

3.   Lany W canter      nvironmental lmpactAssess`, ~S,

4.   Mnis
-i.'`r,f;'z

06 EIA Nbtification-    i,i"``,-i'*,;a;io    nviroriment       orests Ovt. 0
{C " Mc draw Hill ::.:``.:.:...i.i:..i;.

.t      5.   RauGJandwootenc.D  EIArfualysis Hand
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SOLID WASTE: Classification and sources of Solid Waste,
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Characteristics, effects, e waste, : Effects of urbanization on land
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NOISE POLLUTION: Sourees of Noise, Effects of Noise,
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Control measures

IV

Impacts of pollutants, types, scale of impact-Global,local

7 15,
pollutants. Climate change, Ozone layer depletion, Deforestation,
land degradation ,  Impact of development on vegetation and
wild life
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Course Course Name L-T-P Credit Year of
Code S          Introduction

BT362 SustainabLe Energy Processes 3-Ore 3 2016

Prerequisite: Nil
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11 ermal  systems.  Flat 7-r-I...~ 15%•9.fr®`fifr_S_y,{J;fgiv{Solar  energy.  Solar radia Ion.     Oart

plate  and concentrating  collectors.  Solar desalination.  Solar
pond.   Solar  cookers.   Solar  dryers.   Solar  thermal  electric
power plant.  Solar photovoltaic  conversion.  Semiconductor
and  thin  film  technology.   Solar  cells.   Solar  photovoltaic
power generation. Hybrid systems. Merits and limitations ofsolarenergy.
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HI Wind     energy.     Availability    of    wind     energy,     Site 7 15%
characteristics,   Wind   turbine   types-horizontal   axis   and
vertical axis-design principles of wind turbine.  Wind power
plants,   Wind   energy   storage.   Safety   and   environmental
aspects. Merits and limitations of wind energy.

IV Biomass  energy.  Biomass  resources,  Biomass  conversion 7 15%
technologies-direct ombustion,       pyrolyS|S, biomass
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QUESTIO

Maximum Marks: 100

The question

Part A consists
student has to
Pat 8 consists of
The student has to

Part C consists of
The student has to answer

For each question there can
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Course code Course Name L-T-CredP -            Year ofitsIntroductio n

EE367 New and Renewable Sources of Energy 3-0.0-3                2016

Prerequisite: Nil
Course Objectives :

•    T08ivesu cient knowledge ab utthe pronriS new and Ienew urces of energy
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Radiation into Heat, - Solar thermal collectors - General descri

Dr.`...LEENA  A. Y.
PRINCIPAL

SREE NAR^M"A GURu cOLLEes of ...
EkeiNEERING&TECHNoio¢y,""MiuR

RANNUR



and characteristics - Hat plate collectors - Heat transfer processes -
Solar concentrators  (parabolic  trough,  parabolic  dish,  Central Tower
Collector) -performance evaluation..

FIRST INTERNAL EXAENATION

Ill

SOLAR   ELECTRIC   SYSTEMS:   Solar   Thermal   Electric   Power

5 15%
Generation   -;    Solar   Photovoltalc   -   Solar   Cell   fundamentals,
characte 'classifleation' construction of module, pane and aITay.
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Maximum Marks: 108

Part A:  8 compulsory questions. 0
from Module V & VI. Student has to ansny

n from each
questions.

Exam Duration: 3HourTs.

e of Module I - IV; and two each

Part 8: 3 questions unifomly covering Modules I & H. Student has to answer any 2 from the 3 ques-
tions: (2 x 10) =20. Each question can have maximum of 4 sub questions (a,b,c,d), if needed.

Part C: 3 questions uniformly covering Modules Ill & IV. Student has to answer any 2 from the 3
questions: (2 x 10) =20. Each question can have maximum of 4 sub questions (a,b,c,d), if needed.

Part D: 3 questions unifomly covering Modules V & VI. Student has to answer any 2 from
questions: (2 x 10) =20. Each question can have maximum of 4 sub questions (a,b,c,d), if needed.
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€ours€ N®, Course Name I-T-P-€F€dits Year ®f Tntrodu€tion

BE103
IFTTR{]DUCTI{}N TO SUSTAEFTAELE

ENGINE.ERTNG
2unll-3

€gurs€ Ofrj€€th€s
•    To have an im€reased awftfene§s
•    TQ understand

among stirdents Qn issues in areas
role of engineering and techaoleg+ within §ustaifl

I    To   ha8w   the   methods,   tools,   and   jn€entires   for   gri§tatnable
development

roduet-service   system

I    To establish a €lcar rmdsrstanding of the role and impact Gf various asp€€ts 8f engim€€ring and
engin€gring ds€isieus on environm3mtal, societal* and g.conomiE prob]gus.

Syllabus
Sustainability-
Local en¥irmnmffl
Ego  14000,  Life
Green  buildings,
sustainable dev€& ustainable

REgional and
erB waste concept

tainablg  hflbitatS
T€chflologr  and

Exp€ct€d outeo
The student wiEl

Able  to
sugtainabl

•    Ahaetow

•    Hfiving a broader perspective i
kuewledg€ and prin€ipl€s galne

1RE  and  their

gustainable practices by utilizing the engineering

Reference Btinke :

a Ailene 8. T+ and Sh®rmard, He R„  Sustainability Engineering:  €onuept§, Design and Case Studies,
Prentice Hall t

®Brndley.   A.S;   Adebayo*A.0.i   Mrfuag   P
development, Cengagg lermiHg

• Envinrmleut Impact Assessment Guidelines,

ring   appfiestiens   in   sugtainable   desigr   and

of Govemmerfe of India+ 2006

a MaekenthunS K+M „ Basic Cung€ptg in Envixpnmental Manag€men[, Lgwi£ Pubiieatirm London3 I 998

•E€B€  Cede  2007,  Bureau   of  Easrgy  Effici€ney,  New  Hgmi  BurcaH   of  Erierg¥  Efficieney
Publieatiuns-Rating System, TERI Puhli€atinus - GRII+A Rating System

a Ni bin €hang, Systems AHalysis for Sugtaimah]e Engineering: Theory and Applications, MCGraw-Hill
Professional.

•Twide]13  i.  W.  and  Wall,  A.  D.,  ReneRE-rab]e Energy Resources,  Englich Langunge  Bock  Society
[ELBS].
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.Pu
\rohit,S.S.,Gr€€nT€chno]ogy - An appro ash for sustai nab I € envirunment3

Agrobios pubheation
Course Pla,n

M®du'e Contents Ho.uns

Lkem,,ExamMall.ks

I Susfainabilily + IHfroduction, N€€d and concept of sustiLinat]iLity, SoGialE

L4

15%

€rmirmrLm.enfa,i     and     economic     susfaiHabiLity     coucapts.      Sustainable
dcvelGpmentS RTexus   bctw€en T€ch»olegy and     Sustainabl€   dgiv€lopment.
t:hallenges  for  Susta±nable  Development,  Mu]tilateRE1  €HvironlREH[al
agrc€ments and Protocols - Clean Dev€1Qpm€nt Mcehanism {CDM}*
En¥iRE=LnentaL legislati®us in India - Wraifer Act, Air' A€t.

Students inay `be a5§igried io de al. leis one pr8jee.€ €g: -

Pl

a} Identifying/ass€ggneut of sustainabi Lity in your neighbourfuood in
edue.atient haufing, water resouress, energy resources, fend supplies, land
uset €`nvimnmen€al protection etc.
b} Identify the threats for sustainabifiity in any SeLe€.ted area and explore
saluti8ns for the fam€

11Ii Air polluti  nt Effects of Air pollution;     ater pollution-sources3 Sustainable

L6

15%

wasteThFateT treatment, Solid waste -souFceg, impacts of E®1id Rraste¢ Zero
waste concept,     3 R     concept.          G]obal envirrmmeflta]. issues-Rgsource
degradation, Climate change, Global wanBing, Oz8ft€ layer d€pl€ti,on,
R.egional and Leeal Environmental Issues+ Carbon credits and €ari]on
trading, carbon fcot print.
SfudeHts may be assigned to do at Least ®fle project for eg:

P3
a.I Assessing the pollution status ®f a small area
b} Pmgrammes for enhancing public. gHvfrormental awareness
€} Observe a pond nearby and think albout the different rm€asures that Can be
adapted for its coThservatiun

++++        FIRST       TERNALHXAM:+

Ill EnvirmrmentaL management standards, IS01480fl s€ri€s5 Life Cycle
L4

15%

Analysis {LCA} - S€op€ and Goals Eio-mimicking, Ermirunlnen€ Impact
A§ses§ment €EIA} - Prusedures of EIA in India.
Students may h€ assigned to de at Least one prmje€t eg:

F2Q.£+f*--_._..._.-_-Er.

a} €ondunting LCA ofprodusts (e.g. Alumifljum cans9 PVC bottles, ears eta.
or as,tivitie£ {Cormparison of lflHd filling and Open buming}
b} Cunrfucting an EIA study of a Small project {eg. Construction of a

?_¥il_d_±g)__________..____.__          _        _              __       _      ____      ________      __________                    _       _          _          _______________._                __        r_,,i•: ---
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IV Basic Soace-pis of susLainab]e habirat., Green buildings, green rmateriais for

L5

15%

building L`onfn-Lic`ti8n, material s€lei.lion 'foi- sustainabl€ desigIL., green

building €grdfication, Methods for inereasing energy gfficien€y of buldings.
Sustainah]c Cities, Sustaj nabl€ trams_pgiv.

Students may be assigned to de a{ Least one proje€.t eg:

P2
a} Consider thg design aspects af a sustainab]e building fror your campus

b} Explore the different ring-thods that Can be adopted ±`or main.talning a
sustalnable transped systerm, in, your city.

SECOND INTEENEL EXAM
._V      -. - Energy sriur€-ds: Basi± €ori€€pis-Crinventiorial ind inn-€enventiSnal , inlar

L5

20%

energy, Fuel ce]]s, Wind e.nergy9 Small hydra plants, bio-fue]s, Fmergy
d§rivgd from occan§, €]eothgrmal energy.
-§fudsrit-g riay be assigned to de --at--I-East ewe project eg:

P2ft} Find out the enengy savings that can bg achieved by the installation ®f a
Solar water heater
b} L`-8nduct a feasibility stLldy for the installatfo`n of wjftd mills in Kerala

vl'' ffi€en EriririeeriHg, Sustafnahle tJrfean-iiatjciH_, indusria[i-sation and pot-6dy
L5

20%

redHctiom; Social and techaohagic&L Change, Industrial Pmcgsges: Material
s€ie€ti®n* Pollution Prevention, Industrial Ecolcgyg Imrfu§trial symbiosis.

Students may bg assigned to do a gmup pmjS€.I €g:

P3

a} Collect details for instances of Climate €`hange in ¥Sur locality
b} Find Out ire cafoen Credit.s you €.am gain by using a gustainable transport
system {trav€lljng in a Cycle or car peeling from €011€ge to home}
c} Ha.v€ a debate en the fopics like: Industrial Ecology ig a Boon or Bane for
Indugtrigs?/Are  w€  scaring  the  people  on  Climate  Change
urmecessarilytrTieehaohagy enablg§ I}evglxpment sustainab]e or the rcot
canseofunsustalnab#ity?

END SERESTER EXAM
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Course code Course Name L-T-P-         Year ofCreditsintroduction

RE482 Energy Conservation and Management 3-0-0-3 2016
®,,,

r8,Vmya8S d balancing1. To enable an ysis he Counof ergethydodo of indgiesfo stries,energy ting
+ nd

always3.     Tounder d utiliza On the av fable resources opti

Syuabus:Energy,Power,
t& Pr gen Energy  cousumption  Data,IonalSCena ofWorld; N
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Pergamon  Press,HE    e    e    a    a |f-9

Ctrfo a 198
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•gerAstatutorybodyrworths,London,1982.
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dbo., ne Mama ment Han

Module Hours

EndSem,Exam,Marks

nts

I

Energy - Power - Past & Pr t  seem o of World; National
37\ \`-,     .;ir-.,ffi£9Energy  consumption Data - virormental  aspects  associated

with   energy   utilization   -Energy   Auditing:   Need,   Types,
+15-O`oul-`--V_

Methodology    and    BaITiers.    Role    of   Energy    Managers. \          •---

histruments for energy auditing                                                 h. I.-,,-Et=n^--,--,
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H

Components of EB billing - HT and LT supply, Transformers,

7 1SO/o

Cable     Sizing,     Concept     of    Capacitors,     Power     Factor
Improvement,  Harmonics,  Electric  Motors  -  Motor Efficiency
Computation,  Energy  Efficient  Motors,  Hlrmination  -  Lux,
Lumuns, Types,,of lichting Efifieacy, LED Licht. g and scope of

n
F INTEEN E TIO

Ill
StoiEffl&UUtil

Ill-

150/o
I,

I
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pts

consist  of
Part A
There should be  2 q
Each question caries
Students will have
Part 8
There should be  2 questions
Each question caries 10 marks
Students will have to answer any thr
Part C

dule IH and IV

out of 4 (3X10 marks =30 marks)

There should be  3 questions each from module V and VI
Each question carries 10 marks
Students will have to answer any four  questions out iof 6  (4X10 marks =40 marks)~`~.{,

Note:  Each  question can have a maximum of four sub questions, if peededDr.t LEENA  A. V.
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Course Code Course Name L-T-P - Credits         Year ofIntrrdudion

**341 DESIGN I'ROJECT 011-2-2 2016
Prerequisite : Nil

Ct*ursc Obj ectives
•    To understand the engineering aspects of design with reference to simple products
•    Tofosteri ovation design of pr cts' process€S Systems

col eins                              i•    Todeveo an
£Surse Pla,n     ,+ he

`1t

e area of specialisatien,le
study  analy ntt CaseSean preBe Th al shall efi froctio ali     stren       material
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CIVIL ENGINEERING

CET202 Engin €ering G€o]ogy
Category L T P Credits Yea r         ofIntroduction

PCC 3 0 I 4 2020

Preamble:  Goal of this coui.se is to introduce to the students the basics of earth processes,
materials,  groundwater and the geological characteristics of such processes and materials
which are
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CIVIL ENGINEERING

Mark distribution
Total Marks CIE ESE Test 1 &2 ESE Duration

marks marks Duration
150 50 loo 1.5 hours 3 hours

Continuous hternal Evaluation Pattern:

Continuous A
:i       I        ..i

eismeHt Te

_-------*-----------------+-
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CIVIL ENGINEERING

Regro.:

Model Question Paper

Name:

QP CODE:

PJ ABDUL KAIAM TECHNOLOGICAL UNIVERSITY FIRST SEMHSTER
B.TECH DEGREE EXAMINATION, MONTH & YEAR

ENGII`ITEERING GEO

ation: 3hours

Module -2

13. Comment on the relation of earthquakes with plate tectonics. Give an account on

different plates with earthquake prone area (14 marks)

Br. LEEHA A. *
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CIVIL ENGINEERING

14. Discuss the various types of seismic waves and their relevance in the study of internal

structure of earth ( 14marks)

Module -3

1S. Discuss the vertical distribution of groundwater. Give an account of the water bearing

properties of rocks and kydrological cycle with neat diagrams. ( 14marks)

id§ayarf_
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CIVIL ENGINEERING

ENGINEERING GEOLOGY

Syllabus
Module Contents Hours
Module Relevance of Geology in Civil Engineering, Surface Processes of

9

1 the earth- a) Weathering of rocks-Types of weathering, Processes
External of Origin of Pr0ducts  of weathering like  sand,  clay, laterite and
EarthProcesses
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Texthooks

1.   Duggal S.K, Pandey H.K and Rawat N (2014) Engineering Geology, Mcgraw Hill

Education NewDelhi

2.  Gokhale KVGK (2015) Principles of Engineering Geology, BS Publicationrf;`

Hyderabad
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3.  Since P (2014) Engineering and General Geology, SK Kataria and sons, NewDelhi

4.  SubinoyGangopadhyay (2017) Engineering Geology, 0]rforduhiversity
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CIVIL ENGINEERING

Igneous, sedimentary and metamorphic rocks, Igneous rocks-
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MCN301 DISASTERnENAGERENT
Category L T P CREDIT YEAR 0FINTRODUCTION

Nob-Credit
2 0 0 Nil 2019

Preamble: The objective of this course is to introduce the fundamental concepts of hazards and

di saster management.

Prerequisite : Nil

Course Outcomes:  After the completion of the course the student will be able to

Col
Define and use various terminologies in use in disaster management parlance and
organise each of these terms in relation to the disaster management cycle (Cognitive
knowledge level: Understand).

C02
Distinguish   between   different   hazard   types   and   vulnerability   types   and   do
vulnerability assessment (Cognitive knowledge level: Understand).

C03
Identify  the  components  and  describe  the  process  of risk  assessment,  and  apply

appropriate methodologies to assess risk (Cognitive knowledge level: Understand).

C04
Explain the  core  elements  and phases  of Disaster Risk Management and develop

possible measures to reduce disaster risks across sector and community (Cognitive
knowledge level: Apply)

COS Identify factors that determine the nature of disaster response and discuss the various
disaster response actions (Cognitive knowledge level: Understand).

C06
Explain the various legislations and best practices for disaster management and risk
reduction   at   national   and   international   level   (Cognitive   knowledge   level:
Understand).
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Mapping of course outcomes with program outcomes

P01 P02 P03 P04 P05 P06 P07 PO8 PO9 PO10 PO11 P012

Col 2 2 2 2

C02 2 3 2 2 2 3 3 2

C03 2 3 2 2 2 2 3 3 2

C04 3 3 3 2 2 3 2

COS 3 3 2 2 3 2

C06 3 2 3 3 2

an

I I t7/ ,-- :   , +    ) .-`t I ' --`` . .- I:.+1- . I,-,-`J' ; .-`` :.: .:+C`..I xs J

',',.+``     i,   .-..\``.`

PO1 Engineering ELowledge P07 Envirorment and Sustainability

P02 problemiinalysis PO8 Ethics

P03 Design/Development of solutions P09 hdividual and team work

P04 Conduct investigations of complex Polo Communication
problems

P05 Modern tool usage POll Proj ect Management and Finance

P06 The Engineer and Society P012 Life long leaning

2
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Assessment Pattern

Bloom's Category Continuous Assessment Tests End SemesterExaminationMarks

Test 1 Orarks) Test 2 Orarks)

Remember 10 10 20

Understand 25 25 50

Apply 15 15 30

Analyze

Evaluate

Create

Mark Distribution

Total Marks CIE Marks ESE Marks ESE Duration

150 50 loo 3 hours

Continuous Internal Evaluation Pattern :

Attendance

Continuous Assessment - Test

: 10 marks

: 25 marks

Continuous Assessment -Assignment           : 15 marks

Internal Examination Pattern :

Each of the two internal examinations has to be conducted out of 50 marks. First series test shall

be preferably conducted after completing the first `half of the syllabus and the second series test

shall be preferably conducted after completing remaining part of the syllabus. There will be two

pacts:  Pat A and Part 8.  Part A contains  5  questions  toreferably, 2 questions  each from the

completed modules and 1 question from the partly completed module), having 3 marks for each

question adding up to  15 marks for part A.  Students should answer all questions frorfu Part A.

._-`-___:i==
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Part 8  contains 7  questions toreferably, 3  questions  each from the completed modules and  1

question from the partly completed module), each with 7 marks. Out of the 7 questions, a student

should answer any 5.

End Semester Examination Pattern:

There will be two parts; Part A and Part 8. Part A contains 10 questions with 2 questions from

each module, having 3 marks for each question.  Students should answer all questions. Part 8

contains 2 questions from each module of which a student should answer any one. Each question

can have maximum 2 sub-divisions and carries 14 marks.
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SELLABUS

MCN 301 Disaster Manag€m€nt

Module 1

Systems of earth

Lithosphere-  composition,  rocks,  soils;  Atmosphere-layers,  ozone  layer,  greenhouse  effect,
weather, cyclones, atmospheric circulations, hdian Monsoon; hydrosphere- Oceans, inland water
bodies; biosphere

Definition and meaning of key terms in Disaster Risk Reduction and Management- disaster,
hazard, exposure, vulnerability, risk, risk assessment, risk mapping, capacity, resilience, disaster
risk reduction, disaster risk management, early waning systems, disaster preparedness, disaster

prevention, disaster mitigation, disaster response, daniage assessment, crisis counselling, needs
assessment.

Module 2

Hazard types and hazard mapping; Vulnerability types and their assessment- physical,  social,
economic and environmental vulnerability.

Disaster risk assessment -approaches, procedures

Module 3

Disaster risk management -Core elements and phases of Disaster Risk Management

Measures for Disaster Risk Reduction - prevention, mitigation, and preparedness.

Disaster response-obj ectives, requirements; response plarming; types of responses.

Relief; international relief organizations.

Module 4

Participatory stalkeholder engagement; Disaster communication- importance, methods, bariers;
Crisis counselling

Capacity Building: Concept - Structural and Non-structural Measures, Capacity Assessment;
Strengthening Capacity for Reducing RIsk
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Module 5

Common disaster types in hdia; Legislations in India on disaster management; National disaster
management policy; Institutional arrangements for disaster management in India.

The  Sendai  Framework  for  Disaster  Risk  Reduction-  targets,  priorities  for  action,  guiding

principles

Reference Text Book

1.  R. Subramanian, Disaster Management, Vikas P`iblishing House, 2018

2.  M. M. Sulphey; Disaster Management, PHI Leaning, 2016

3.  UNDP, Disaster RIsk Management Training Manual, 2016

4.  United Nations Office for Disaster RIsk Reduction, Sendai Framewoi.k for Disaster Risk
Reduction 2015-2030, 2015

Sample Course Level Assessment Questions

Course Outcome 1 {C01):
1.   What is the mechanism by which stratospheric ozone protects earth from hannful UV

raysp,P.

2.   What are disasters? What are their causes?

3.   Explain the different types of cyclones and the mechanism of their formation

4.   Explain with examples, the difference between hazard and risk in the context of disaster
management

5.   Explain the  following  terms  in the  context  of disaster management  (a)  exposure  a)
resilience {c) disaster risk management (d) early waming systems, (e) damage assessment
(D crisis counselling (g) needs assessment

Course Outcome 2 (C02):
1.   What is hazard mapping? What are its objectives?

2.   What is participatory hazard mapping? How is it conducted? What are its advantages?

3.   Explain the applications of hazard maps

4.   Explain the types of vulnerabilities and the approaches to assess them

Course Outcome 3 (C03):
1.   Explain briefly the concept of `disaster risk'
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2.   List the strategies for disaster risk management `before', `during' and `after' a disaster
3.   What  is  disaster preparedness?  Explain  the  components  of a  comprehensive  disaster

preparedress strategy

Course Outcome 4 (C04):
1 .   What is disaster prevention? Distinguish it from disaster mitigation giving examples

2.   What  are  the  steps  to  effective  disaster  communication?  What  are  the  barriers  to
communication?

3.   Explain capacity building in the context of disaster management

Course Outcome 5 (COS):

1.   Briefly  explain  the  levels  of stakeholder participation  in  the  context  of disaster  risk
reduction

2.   Explain the importance of communication in disaster management

3.   Explain the benefits and costs of stakeholder participation in disaster management

4.   How are stakeholders in disaster management identified?

Course Outcome 6 {C06):
1.   Explain the salient features of the National Policy on Disaster Management in hdia

2.   Explain the guiding principles and priorities of action according to the Sendai Framework
for Disaster RIsk Reduction

3.   What are Tsunamis? How are they caused?

4.  Explain the earthquake zonation of hdia
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Model Question paper

QP CODE:

Res NO: Name :

PAGES:3

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

FIFTH SEMESTER B.TECH DEGREE EXAMINATION, MONTH & YEAR

Course Code: MCN 301

Course Name: Disaster Management

Max.Marks:100 Duration: 3 Hours

PART A

Answer all Questions. Each question carries 3 Marks

1.    What is the mechanism by which stratospheric ozone protects earth from harmful UV
rays?

2.    What are disasters? Twhat are their causes?

3.    What is hazard mapping? What are its objectives?

4.    Explain briefly the concept of `disaster risk'

5.    List the strategies for disaster risk management `before', `during' and `after' a disaster

6.    What is disaster prevention? Distinguish it from disaster mitigation giving examples

7.    Briefly  explain  the  levels  of stakeholder participation  in  the  context  of disaster risk
reduction

8.    Explain the importance of communication in disaster management

9.    What are Tsunamis? How are they caused?

10.  Explain the earthquake zonation of India
Part 8

Answer any one Question from each module. Each question carries 14 Marks
r-....r.~itfutyfic'
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11.        a. Explain the different types of cyclones and the mechanism of their formation     [10]

b.  Explain  with  examples,  the  difference  between hazard  and risk  in  the  context  of
di saster management

[4]

OR

12. Explain the following terms in the context of disaster management [14]

(a) exposure ® resilience (c) disaster risk management (d) early waning systems, (e) damage
assessment (I) crisis counselling (g) needs assessment

13.       a. What is participatory hazard mapping? How is it conducted? What are its advantages?

[8]

b. Explain the applications of hazard maps

OR

14.       Explain the types ofvulnerabilities and the approaches to assess them

15.       a. Explain the core elements of disaster risk management

b. Explain the factors that decide the nature of disaster response

OR

[6]

16.       a. What is disaster preparedness? Explain the components of a comprehensive disaster

preparedness strategy                                                                                                        [6]

b. Explain the different disaster response actions                                                          [8]

17.       a. Explain the benefits and costs of stakeholder participation in disaster management [10]

b. How are stakeholders in disaster management identified?                                       [4]

OR

18.       a.  What  are  the  steps  to  effective  disaster  communication?  What  are  the  barriers  to
communication?                                                                                                                      d,,  [7]

b. Explain capacity building in the context of disaster management
rf
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19.       Explain the salient features of the National policy on Disaster Management in hdia

[14]

OR

20.       Explain the guiding principles and priorities of action according to the sendai Framewoi.k
for Disaster RIsk Reduction                                                                                              [ 14]

or<3ca~!,f>
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Teaching Plan

1.1       i  Introduction about   various systems ofearfu, Lithosphere-               i     1 Hour
composition, rocks, Soils; Atmosphere-layers, ozone layer,

greenhouse effect, weather

i      1.2      i :::i:::La:d°;Paht:i:oci:::;[abt:::psie¥edfan M°usoon; hydrosphere-      1 Hour
13       :nedfi#ti°:g:nmde=t:¥±i=t::,khe=iedTS ±n DisasterRIskReduction          1 Hour   i

1.4         Exposure, vuhaerability, risk, risk assessment, risk mapping,                    1 Hour
capacity, resilience, disaster risk reduction, Disaster risk
management, early waning systems

1.5      i :£±ssaasstteerrr:::Po¥seeTde:adg±:aas:::spsr=:::,tL:°nTs'±:i:::tnesr:L¥it:::tea:::            1 H°ur

assessment.

Module 2                                      a THourtli2JvVu:::asb¥L?;a#g:'dHtha::r:s:e:::::t;Differenttypesof1Hour

i2.2 Vulnerability   assessment   and   types,   Physical   and   social      1 Hour

wherability                                                                                      i

2.3         Economic and envirorm.ental vulnerability, Core elements of                 1 Hour
disaster risk assessment

___                 __i____

2.4         Components of a comprehensive disaster preparedness strategy             1 Hour

2.5       :PLpffre°raecn:eds±'s:::ecre:e=pe:nse actions                                              i H±
Module 3                                                    5 Hours

3.1 Introduction to Disaster risk management, Core elements of                  1 Hour
Disaster Risk Management

3.2        Phases of Disaster RIsk Management, Measures for Disaster Risk          1 Hour
Reduction                                                                                                             i      ,,,:,I,

I/3.3MeasuresforDisasterprevention,mitigation,andpreparedness.`' 1 Hour_\.
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"      I:I_L=:rg, r£Pe:nosf:es°pboJ:::Lsves_>  requirements.  Disa;er  resp=se i    1 Hour

3.5         Introduction--.-:b-i;-::si:er   Relief,   Re-1-ief;   international   relief!     1 Hour
organizations.

i                                                                        Module 4 5 Hours

4.1         Participatory stakeholder engagement 1 Hour

4.2       i3 Importance of disaster communication.                                                         1 Hour

4.3       i Disaster communication-methods, barriers. Crisis counselling                1 Hour

4.4        Introduction to capacity Building. Concept -Structural Measures,      1 Hour

I Nan-structural Measures.                                                                           i

4.5         Introduction   to   Capacity  Assessment,   Capacity  Assessment;       1 Hour
Strengthening, Capacity for Reducing Risk

i                                                  Module 5                                                      5 Hours
5.1       i Introduction-Corrmon disastertypes in India.                                        i     1 Hour

i      5.2      i Co-ondisasterlerislai-ionsinhdiaondisastermanagement              1 Hour
5.3    TNational  disaster  management  policy,  Institutional  anangemeflts      1 Hour

for disaster management in India.

5.4        The sendai Framework for Disaster RIsk Reduction and targets 1 Hour

5.5        =t:o:,engdu:[f=:ap=£en¥L?prLkesf°r Disaster RIsk Reduction-priorities for      1 Hour    i
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Assessment Pattern
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Continuous AssessmentTests
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Course Level Assessment Ouestions

Col:To be able to appreciate the role of environmental engineering in improving the
quality of environment
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SYLLABUS

Module 1

Introduction  to  environmental  engineering  and  role  of environmental  engineers-enhancing

Unit operations in waste water- primary treatment -equalization of flow- 2hrs

Dr. LEENA  A. ¥*
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Secondary   treatment   methods-basic   concepts   of  biological   unit   processes-aerobic   and
anaerobic- attached and suspended growth processes (Concepts only)- 2 hr

Activated sludge process- basic concepts-design of a conventional Activated Sludge Plant -
3hrs

Trickling filter

Module 5

Anaerobic trea

tion &

et (UASB)
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Lecture Plan- Environmental Engineering

Module TOpic CourseOutcomesaddressed No. ofLectures

1 Mod 1 : TotaI L€cfureH¢ -9

1.1 13-I I   a,   -a -I  u  I  --I
fl1I

erg.e •     'i   .       ,

rocesSes n an en eered rorment-pub C health
Perspec nd waste1±    ''.    ` wats

1.2 Water waste Wa er-  uar estlrna On: C02 3

sti tio
demand-dein fl

-u
tuati-o

types 0
\

-^\\-.i,?

a;f;-;

1.3 2I

and §t#rm e fia Ipopul n e uivalant Si8n    it
~t,3--.

\\+
€h`v¥,

t

period
-`}

'`',`~`*,
\*£~`y

£.|S,``

1.4 Collection,and OnV ance: 1

1.5 2

PumpS Wa e and
2 I

2.1 Layout of Con ention water eatme Plent- e C 04 3

Screen type of S reen£- atlon-aerator PeS

2.2 TheoTypesry0 3 4
ttlin ID Sign 0 enta n tanks

2.3 Mechancoagul sof 0a atiOn dfl dion popular C 2
and ed

~1

gdevi

3 +:   (I.h-c\\,
```` Mod em: ILe ureH rs+9+,

3.1 ilters - C03,C04 3
design of rapid sam llter

3.2 and         C 04 2
limitations

3.3 Lay out of water distribution network- thods of C04ent 4
distribution-network analysis -Hardy cross and equival
pipe methods

4 Module IV: Total Lecture Hours- 9
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4.1 Layout plan of a conventional waste water treatment                 C011

plant-site selection- concept of primary, secondary and
tertiary treatment

4.2 Urneq 032
iza f flo \

4.3 Sebioan basi 042
gi d

e gro

I 5`8`

0
I

Sus y
4.4 - C033

conventiona +1 ated lud Pla
4.5 EEHIIIIIIII|031

OperatiOn

S •

5.1 Anaflowonl¥ereAL-`biCIte0
S

tod8fe i8hIrfu
I
enur WSB

#t I
Upone

pt
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5.2 C043\`
-

5.3
a 032

sO    -pit
5.4 (co only) -€ sti 0428- n-

``,,,-'.--'--.
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Model Question Paper

Reg NO.: Name:

12. (a) Explain the term "Design Period" (5 Marks)

(b) Forecast the population of the town in the year 2040 from the following data using
arithmetic increase method and geometric increase method

r, Sgiv

Dr. LEENA  A. V.
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Year 1990 2000 2010 2020

population 13400 19500 28500 36300

13. (a) Explain

(b) Explain cliff

sketches s of aerators with advantages and

OR
14. (a) Explain the mechanisms of coagulation

(b) Design  a  plain tack  for treating  6  NED

OR
20. Discuss natural  waste water treatment systems with neat sketches

(6 Marks)
(8Marks)

(5 Marks)
water.  Make  suitable

(14Marks)

.'.
J'

7
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Assessment Pattern

Bloom's Category
Continuous AssessmentTests
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Course Level Assessment Ouestions

Col:To  be  able  to  appreciate  the  need   for  minimizing  the  environmental  impacts  of
d evelop in enta] activities

1.Explain the evolution

2.Explain why

of EIA in India

is needed

2.What are the different types of envirormental audits?

3. Explain the importance of Iso 14001 standard.

_i---==---=----=-
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SELLABUS

Module 1

Definition, Need for EIA, Evolution of EIA: Global & Indian scenario -Environmental legislations in

`^.f_S
_,

MCGraw-Hill Professional,1997
3.   Environmental Impact Assessment, 2003, Y.Anjaneyulu, B.S Publications
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References:

1.   Lawrence, David P., Environmental Impact Assessment (Practical Solutions to
Recurrent Problems), Wiley lnternational, New Jersey.

2.   Ministry of Environment & Forests, Govt. of India 2006 EIA Notification
3.   Jaln,

Reinhol

Lecture Plan- Emvi nmenta Ass€ssm€nt

Nostrand

Module

11'1_ I- Ill- EEIIIIIIIII-

No. ofLectures}S  ,,~*cfj

0ad esed
+

'

1 re
1.1 1

.^,

+

in

-1.2
~

3

(    + RTsffiti ofpol on) Act 19+7 Th ..'+-i<c7.-`,,

#+~~r+`

€ `:`:-.`_:-`

=±-X=`-.=`+

Th `-``<.. ( i .`

1.3 I
`.I

lfty
1.4

+

2I

2 Mod ri: Total L fur Hou s-7

2.1 3
\

Catogory f #
>`

2.2 Generis(TOR) £ IA rep T\ans of ere e 1

2.3 Types Oflevel- c, re8i '``s~ectoral, ject 1

2.4 Rapid EIA ehensiv IA C03 1

2.5 Initial Enviro 1.,++-',,,``:`-.€ I
3 Modul in: Total IJecture Hours-7

3.1 EIA methodologies: Ad hoc, c cklist, matrix, C03 3
network and overlay

3.2 Impact Prediction, Evaluation and Mitigation- C03 2    !^`.::  -•ae.§I+fffrir.

Prediction and assessment of the impact on water
(surface water and groundwater), air, and noise
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envirorment
3.3 assessment of ecological  impacts and Socio C03 2

economic Impacts
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4.1 L|       I,-11-,        .         ,     I      L| 2

0 an tent f.
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Model Question Paper

Reg NO.:

Max. Marks:  10

Name:
APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

SIXTH SERESTER B. TECH DEGREE EXAMINATION

Course Code: CE
OINREREAL

Duration: 3 Hours

13. (a) Discuss environmental clearance process in India
(b) What is Form-1 ?

OR

(10Marks)
(4 Marks)

'.`'

•;.jsfu
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14. (a) What is hitial Environmental Examination?
(b) Explain different types of EIA

15. (a) Discuss in detail EIA methodologies

(b) How can air

16. (a) Explaln Steps to

due to a project

(b) Explain the steps

in assessing the

mpacts on the ecol

assessment of impacts on the

(5 Marks)
(9 Marks)

(10Marks)
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Prgrrequisite: Nil

Course outco

Col Explain the Toxicology and Occupational Health associated with industries.

C02
Identify chemical and microbial agents that originate in the environment and can
impact human health.

C03 Describe various measures to ensure safety in Construction industry.

C04 Explain the effect of air and water pollution on environment.
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4.3 Plants and Materials - depletion of ozone layer. C04 1

4.4 Concept of clean coal combustion technology. C04 1

4.5 Water Pollution - water pollutants. C04 1

4.6 Health hazards - effluent quality standards. C04 1

4.7 Waste Management-waste identification. C04 1

4.8 Characterization and classification. C04
1

4.9 Recycling and reuse. C04

Module V{7 HunrsI
5.1 Safe working environment. COS

1

5.2 The basic purpose and benefits of safety inspection. COS

5.3 First-add appliances. COS
1+,-ri,

.i. -.i,irat
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5.4 Shelters, rest rooms and lunch rooms. C05
1

5,5 Use of personal protective equipment. C05
1

5.6

-_-i.i_____-_. .. ._        .:.  ,     ,, ...    `-:      .. .    . .Roleofanindividualinconservationofnaturalresources.
`*.                i*       `,::.

1

5.7 Methods for controlling water pollution.
`.:   co5

1

5.8 Role of individual in prevention of pollution. COS
1

Model Quest

Reg. NO.: .....

Name:,,.,..,,

SEVEN

NTAL

Max. Marks: 1

1.    Whatarethesocio

2.    Define industrial hygi

3.    Definenoise. what are the

4.    Explain about the biohazard

5.    Discuss the possible electrical injuries

6.    What are the hazards due to radiation?

7.    What are the criteria air pollutants?

8.    Describe the Depletion of ozone Layer.

YEAR

AIJ"

ction industry.

n: 3 hours

A

:,ffo;wctfr-
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9.    What are the benefits of safety inspection?

10.  Discuss the role of an individual in conservation of natural resources.

11.  Briefly explain abo

17.  Describe the effect of air pollution on environment.
OR

18.  Describe the effect of water pollution on environment.

(14Marks)

(14Marks)

-rJ-f>
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ModuleV

19.   (a) What are the important points in carrying out workplace inspection?            (7 Marks)

(b) What is First aid? Ex lain CPR.

..`f:'\``.'r

20.    (a) Expiaitin rfe
`

heat attack,

€gJ&g    `EL  ap§'vmng

aid m€asur
al splash

(b) Briefly explain the elementary first aid.

(7 Marks)

(10Marks)

(4 Marks)

\H=EE.=E-
Dr. iEENA A. *.

PRINCIPAL
seEEN^RAV"^GURucoLLEes-oF

ENGINEERING&TECHNOIOOY,IAW"uR
RANNUR



ELECTRONICS & COMMUNICATION ENGINEERING
`_`                                                                                                                     _                                             `
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Preamble:   This   course   helps   the   students   to   understand   environmental   issues   with
conventional  fuels,  the  new  methodologies/technologies  for  the  effective  utilization  of
renewable energy sources. They will be conversant with the characteristics of solar PV and
wind power sources. Also, they will have an in-depth understanding of electronic conversion
systems  ap
smart grid { couses equrp
such as renewabL
grid, andrenewa
Prerequisite: Nil

to purm
nergy and green consumer electronics, in

h are e entiall

er Spe
strial contr

used o

onization with
areas of study

systems and smart

Course Outcomes - Aftei. the course the s dent will be able to

Col -
-'        -:.

C02 Outline the concepts and technologies related to renewable energy systems using
wind and Solar-PV

C03
-   .  ,:-+.`  `  .

•d with renewiable energy systemsUnderstand the integration of smart
::...-.;..i,,-.`-.`.;   i-.    `    J        I.`'.`     -:-.     ...              .:.--,.''.    -            .:      `,   ::    -I.-.,..,,.`.,,.:         .'':.i_:,.:..+`-.

C04 Explain the Conceptofdistribution management system.

COS ````

-`

I   -fib           ^     a     -•1 `..>`,t--`:--`~,i,F±:t-.,i.....       i.  :--         Jf `'  -,     . I-.,::..::.:i},.-.,'--i..-.'. i.:;-,,3=<..-.-,.-:.:I,.-.v-`.i.I:is`..: c.}  =,--'-

==      ;--.  .  -        -.  -..  ,`    i      :    '      .. -    -i           ,   /        -.   ,--:-,   ;,   .    .:,    -,      .          .   .-.    -.---  I,    :

--i,....,.•-=j-.`,,,-
-`     .     --`=            `           .

Mapping Of

PO1 P02 p P po7- p 8 PO10 POll P012

Col 2 •1

C02 2

C03 2

C04 2
\." --,   r,:+

COS 3

Assessment Pattern

Bloom's Continuous ` •`§`es End Semester Exanrfuation
taxonomy Orarks)Test 1 Orarks)
Remember 10 10 20
Understand 30 30 60

Apply 10 10 20
Jinalyse

(

Evaluate
Create

_FEE
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ELECTRONICS & COMMUNICATION ENGINEERING
sELLneus

Module I

Introduction  to  Renewable  Energy  (RE)Sources:World  energy  scenario,  Over  view  of
conventional  energy  sources,  their  limitation,  need  of  renewable  energy,  potential  &
development of renewable energy sources,Renewable energy in hdia, An overview of types
of renewable energy systems - Wind power, Hydropower (micro and mini), Solar energy,
Biomass, Bio-fuel, Geothermal Heat energy, Pros and cons; Applications.

Module V

htroduction to  grid cormectivity  of RE smart  grid  and  emerging  technologies,
operating p]inciples and models of smut gird components, key technologies for generation,
netwoi.ks,  loads  and  their  control  capabilities;   Evolution  of  electricity  metering,  key
components  of smut  metering,  overview  of the  hardware  used  for  smart meters,  smart
metering protocols.  Structure and main components of a distribution management system,
Supervisory  control  and  data  acquisition  (SCADA),  distribution  system  modelling,  new
trends for smart grids, top0108y analysis, power flow analysis.                                                    t  =`: +TAT

?J}st_
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ELECTRONICS & COMMUNICATION ENGINEERING
Text books:

1.   Nayck  J.  K.  and  Sukhatme  S.  P.  (2006),  Solar  Energy:  Principles  of Thermal
Collection and Storage, Tata MCGraw Hill.

2.   Muharmad H.  R.  (2004);  Power Electronics:  Circuits, Devices and Applications,
Pearson Prentice Hall.

3.   Nick Jenkins, JanakaEkanayake,  [et al.]  Smart Grid Technology and Applications,
Wiley India Ltd.

4.   Ali

Course Contents And Lecture Schedule

iley-IEEE

SINo,
•:.`--.,-;-.:,`.I,-`.-.,--.

-.=`   .

ba :--.-:....:..+I_:.i:-:i..-,`-i.'`,~`:--''..\.::~',I--`--`.-.-

i.   ._.i .,-. I`-i  -i•`..:--.\'-`:.`.,•/-`-I-._-.-.=`.-._.:.i:_:`.`,---.`-`\-i-..`c-.<.- No. of]ectul.es

•`,

:-.`.`._.----,.-~

1 7

ario,   Over•.-1-`,i.
1.1

World  energy  scetheirlimitation gy  sources, 1
/``

1.2 Over view of conv
-r ` J`  -•tation,

1
-..,-`         `

1.3
need of renewableenergysources,Re vel pment of renewable 1

ewable Energy in hdia
I.4 An overview of types of renewable energy systems 1

1.5 Wind power, Hydropower (micro and mini) 1

1.6 Solar energy, Biomass, Bio-fuel, Geothermal Heat energy                       p\•̀t         !      1:,I.JL,-+,f'..~ndrf3P±

1.7 Pros and cons; Applications 1
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MCN401
INDUSTRIAL SAFETY

Category L T P CREDIT

OEC 2 1 0 3EHGINERING

Preamble: The course is intended to give knowledge of various safety management principles,

various  safety  systems,  various  machine  guarding  devices,  hazard  identification techniques,

energy sources, systems & applications and the need in the present context. Learners will be

able to compare different hazard identification tools and choose the most appropriate based on

the nature of industry. It aims to equip students in working with projects and to take up research

work in connected areas

Prerequisite: Nil

Course Outcomes:  After the completion of the course the student will be able to

Describe the theories of accident causation and preventive measures of

accidents. (Cognitive Knowledge level: Understand)

Explain about personal protective equipment, its selection, safety performance &

indicators   and   importance   of  housekeeping.   (Cognitive   Knowledge   level:

Understand)

Co3   i Explain
different  issues  in construction  industries.  (Cognitive  Knowledge  level:

i                Understand)

Describe  various}C04
material handling

Utilise   different
i   COS     knowledge  ofdi

Apply)L_

hazards  associated  with  different  machines  and

9. (Cognitive Knowledge level: Understand)

hazard   identification  tools   in   different   industries   with

fferent types  of chemical  hazards.  (Cognitive
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Mapping of course outcomes with program outcomes

P01 P02 P03 P04 P05 P06 P07 PO8 PO9 Polo Poll P012

Col 2 2 2 2 2 1

C02 2 1 2 I 1 1 1 1

C03 2 2 2 1 1 1 1 1 1 1

C04 2 2 2 1 1 1 1 1 1 1

COS 2 2 2 1
'1

1 1 1 1 1 1

Abstract POs d€fin€d by National Board of Ac€reditation

P01 Engineering Knowledge P07 Envirorment and Sustainability

P02 Problemjinalysis PO8 Ethics

P03 Design/Development of solutions PO9 Individual and team work

P04 Conduct investigations of complex problems Polo Communication

P05 Modern tool usage Poll Project Management and Finance

P06 The Engineer and Society P012 Life long leaning

Assessment Pattern

Continuous Assessment Tests
End Semester Examination

1 2

F3emember 10 10 10

Understand 20 20 20

Apply 20 20 70

Analyse

Evaluate

Create

F#ff#-:#
.\

r
i``

Dr. iEENA  A. Y*
PRINCIPAL

SREE NARAyAN^ GURu cOuLEes of
ENGiNEERINc&TECHNoiooy,fwimlun

RANN'JR



Mark distribution:

Total Marks CIE Marks ESE Marks ESE Duration

150 50 100 3 hours

Continuous Internal Evaluation Pattern:
Attendance                                                          : 10 marks

Continuous Assessment -Test                          : 25 marks

Continuous Assessment -Assignment           : 15 marks

Internal Examination Pattern:

Each of the two intemal examinations has to be conducted out of 50 marks. First series test shall

be preferably conducted after completing the first half of the syllabus and the second series test

shall be preferably conducted after completing remaining part of the syllabus. There will be two

parts: Part A and Pat 8.  Part A contains  5  questions  toreferably,  2 questions each from the

completed modules and 1 question from the partly completed module), having 3 marks for each

question adding up to  15 marks for part A. Students should answer all questions from Part A.

Part 8 contains 7  questions ®referably,  3  questions each from the completed modules and  1

question from the partly completed module}, each with 7 marks. Out of the 7 questions, a student

should answer any 5.

End Semester Examination Pattern:

There will be two parts; Part A and Part 8. Part A contains 10 questions with 2 questions from

each module, having 3 marks for each question.  Students should answer all questions. Part 8

contains 2 questions from each module of which a student should answer any one. Each question

can have maximum 2 sub-divisions and carries 14 marks.
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Syllabus

MCN401- Industrial Safety Engineering (35 hrs)

Module I (safety introduction- 5 hrs)

Need  for  safety.  Safety  and  productivity.  Definitions:  Accident,  Injury,  Unsafe  act,  Unsafe

Condition, Dangerous Occurrence, Reportable accidents. Theories of accident causation. Safety

organization- objectives, types, functions, Role of management, supervisors, workmen, unions,

government  and  voluntary  agencies  in  safety.  Safety  policy.  Safety  Officer-responsibilities,

authority. Safety committee-need, types, advantages.

Module 11 (Personal protection in work environment- 7 hrs)

Personal protection in the work environment, Types of PPEs, Personal protective equipment-

respiratory  and  non±respiratory  equipment.   Standards  related  to  PPEs.  Monitoring  Safety

Performance:   Frequency  rate,   severity   rate,   incidence   rate,   activity   rate.   Housekeeping:

Responsibility of management  and employees.    Advantages  of good housekeeping.     5  s  of

housekeeping.  Work  permit  system-  objectives,  hot  work  and  cold  work  permits.  Typical

industrial models and methodology  Entry into confined spaces.

Module IH (safety issues in construction- 7 hrs)

introduction  to  construction  industry  and  safety  issues  in  construction  Safety  in  various

construction  operations  -  Excavation  and  filling  -  Under-water  works  -  Under-pinning  &

Shoring  -  Ladders  &  Scaffolds  -  Tunneling -  Blasting  -  Demolition  -  Confined  space  -

Temporary Structures.  Familiarization with relevant Indian Standards and the National Building

Code  provisions  on  construction  safety.  Relevance  of  ergonomics  in  construction  safety.

Ergonomics Hazards - Musculoskeletal Disorders and Cumulative Trauma Disorders.

Module IV (safety hazards in machines- 8 hrs)

Machinery safeguard-Point-of-Operation,  Principle of machine guarding -types of guards and

devices.Safetyinfuming,andstndlng.Weldingandcutting-Safetypreca|ft:,O:;;;;;I:i
1'
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welding  and Arc Welding.  Material Handling-Classification-safety consideration- manual  and

mechanical handling. Handling assessments and techniques- lifting, canying, pulling, pushing,

palletizing and stocking. Material Handling equipment±operation & maintenance. Maintenance

of common elements-wire rope, chains slings, hooks, clamps. Hearing Conservation Program in

Production industries.

Module V (hazard identification and analysis- 8 hrs)

Hazard  and risk,  Types  of hazards {1assification  of Fire,  Types  of Fire  extinguishers,  fire

explosion  and  toxic  gas  release,   Structure  of  hazard  identification  and  risk  assessment.

Identification of hazards:   Inventory analysis, Fire and explosion hazard rating of process plants

-  The  Dow  Fire  and  Explosion  Hazard  hdex,  Preliminary  hazard  analysis,  Hazard  and

Operability study (IIAZOP)) - methodology, criticality analysis, corrective action and follow-up.

Control of Chemical Hazards, Hazardous properties of chemicals, Material Safety Data Sheets

(MSDS).

Text Books:

1.   R.K Jain (2000) Industrial Safety, Health and Environment management systems, Khanna

Publications.

2.   Paul  S V (2000),  Safety management System and Documentation training Programme

handbook, CBS Publication.

3.   Krishnan, N.V.  (1997).    Sc7/edy 7%a#¢geme7!J !.# J#cha5try.  Jaico Publishing House, New

Delhi.

4.   John V. Grimaldi and Rollin H.Simonds. (1989)  Sc7/edy mt772c7ge77€e#f. All India Traveller

Book Seller, Delhi.

5.    Ronald P. Blake. (1973).   J#cJ#Sgivz.a/ Sc}/edy. Prentice Hall, New Delhi.

6.   Alan Waring. (1996). Scz/edy ffla#czgermenf sysfe". Chapman & Hall, England.

7.   Vaid, K.N., (1988). Construction safety management. National Institute of construction

Management and Research, Mumbai.
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8.   AI:a:hE/Cops. (199Z). Guidelines for Hazard Evaluation Proced"res.   (second edition).

Centre  for Chemical  Process  Safety, American Institute  of Chemical Engineers,  New

York.

Course Level Assessment Questions:

Course Outcome 1 (Col):

1.   Which are the various accident causation theories? Explain.

2.   Define terms: Accident, Reportable accident, Dangerous occurrence.

Course Outcome 2 {C02):

1.   Discuss different types of personal protective equipment

2.   Discuss about how to compare the safety performance of two industries.

3.    Discuss the significance of work permit system in accident prevention.

Course Outcome 3 (C03):

1.   Distinguish ladders and scaffolds along with their safety features.

2.   Discuss the safety requirement for a confined space entry.

3.    Explain the important provision in the National Building code.

Course Outcome 4 (C04):

1.   Explain the various principles used in machine guarding.

2.   Explain the issues in mechanical material handling.

Course Outcome 5 (COS):

1.   Selection of different types of fire extinguishers accordance to type of fire.

2.   Conduct a IIAZOP study for a batch rector of your choice.

3.   Determine different types of chemical hazards associated with industries

Dr.. LEENA  A. V,
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MODEL QUESTION PAPER

APT ABDUL KALAn4 TECHNOLOGICAL UNIVERSITY

VII SEMESTER R TECH DEGREE EXAItmNATION

MCN401 - INDUSTRIAL SAIETY ENGINEERING

Maximum: 100 Marks

PARTA

Answer all questions, each question carries 3 marks

1.    Differentiate unsafe act and unsafe conditions with suitable examples

Duration: 3 hours

2.    Discuss the significance of a safety committee in improving the safety performance of an

industry

3.    Which are the different types of permit? Highlight its suitability.

4.    Which are five `S' used in housekeeping?

5.    List the various safety features of ladders.

6.    How safety of the workers can be ensured during a demolition operations.

7.    Which are the hazards associated with manual material handling?

8.    Discuss the safety issues of Gas welding operations.

9.    Differentiate Hazard and Risk.

10.  Why MSDS is mandatory for chemical products.

(10 X 3 = 30 Marks)

PART 8

Answer one full question from each module

Module 1

11.  List the various accident causation theories and explain any one in details.       (14 Marks}

12.  a)  Discuss the significance of safety policy in reducing the accidents.              (4 Marks)

b) Safety and productivity are the two sides of a coin'.   Are you agreeing with this

statement?  Explain with your arguments.                                                              ( 10 Marks)

Module 2

13.  a)  Classify the personal protective equipment. List the suitability of at least fifteen types of

PPEs. (10 Marks)
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b) How will you calculate the frequency rate? Explain with an example.         (4 Marks)

14.  a) How will you compare the safety performance of two industries? Explain with suitable

example.                                                                                                                              ( 10 Marks)

b) Which are the steps to be followed in confined space entry to protect the life a worker.

(4 Marks)

Module 3

15.  Discuss the safety and fire protection facilities required for a high rise building as per

National building code.                                                                                              (14 Marks)

16.  a) Identify the various hazards during the different stages of building construction.

(7 Marks)

b) Discuss the important types of ergonomic hazards associated with industries.(7 Marks)

Module 4

17.  Which are the various types of machine guarding devices used industries.  Discuss the

suitability of each machine guarding devices.                                                             ( 14 Marks)

18.  With suitable sketches briefly explain seven defects of wire ropes.                          (14 Marks)

Module 5

19.  What is Hazard and Operability Analysis? How do you conduct a HAZOP analysis?

(14 Marks)

20.  Discuss about different types of chemical hazards. (14 Marks)
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Course Contents and Lecture Schedule

No, TOpic
No. of Lectures/TutorialsL-T

all

1 Introduction to Industrial safety Engineering

1.1
Need for Safety. Safety and productivity. Definitions : Accident, Injury;

1Unsafe act, Unsafe Condition, Dangerous Occumence. Reportable accidents

1.2 Theories of accident causation. Safety organization. 2

1.3
Role of management, supervisors, workmen, unions, government and

3voluntary agencies in safety.

1.4 Safety Officer-responsibilities, authority. 4

1.5 Safety committee-need, types, advantages. 5

2 Personal protection in the work environment

2.1 Types of PPEs, respiratory and non-respiratory equipment. 6

2.2 Standards related to PPEs 7

2.3 Monitoring Safety Performance : Frequency rate, severity rate 8'

2.4 Monitoring Safety Performance: incidence rate, activity rate. 9

2.5
Housekeeping: Responsibility of management and employees.  Advantages

10of good housekeeping.  5 s of housekeeping.

2.6 Work permit system- objectives, hot work and cold work permits. 11

2.7 Typical industrial models and methodology. Entry into confined spaces. 12

3 Introduction to construction industry and safety

3.1 Excavation and filling - Under-water works - Under-pinning & Shoring 13

3.2 Ladders & Scaffolds - Tunneling 14

3.3 Blasting -Demolition - Confined space 15

3.4
Familiarization with relevant Indian Standards and the National Building

16Code provisions on construction safety.

3.5 Relevance of ergonomics in construction safety. 17

3.6 Ergonomics Hazards 18

3.7 Musculoskeletal Disorders and Cumulative Trauma Disorders. 19             \/

4 Machinery saftsuard                                                         '1
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4.1 Point-of-Operation, Principle of machine guarding - 20

4.2 Types of guards and devices. 21

4.3 Safety in Power Presses, primary & secondary operations - shearing 22-bending - rolling - drawing.

4.4 Safety in turning, boring, milling, planning and grinding. 23

4.5 Welding and Cutting-Safety Precautions of Gas welding and Arc Welding, 24

4.6 Cutting and Finishing. 25

4.7
Material Handling-Classification-safety consideration- manual and

26mechanical handling. Handling assessments and techniques- lifting,
carrying, pulling, pushing, palletizing and stocking.

4.8 Material Handling equipment-Operation & maintenan€e€ MaintenaneQ Qf 27common elements-wire rope, chains slings, hooks, clamps

5 Hazard identification

5.1 Hazard and risk, Types of hazards -Classification of Fire 28

5.2 Types of Fire extinguishers fire, explosion and toxic gas release. 29

5.3 hventory analysis, Fire and explosion hazard rating of process plants - 30

5.4 The Dow Fire and Explosion Hazard Index. 31

5.5 Preliminary hazard analysis, Hazard and Operability study (IIAZOP) 32

5.6 Chemical hazard- Classifications, Control of Chemical Hazards. 33

5.7 Hazardous properties of chemicals 34

5.8 Material Safety Data Sheets (MSDS). 35
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Preamble                   :   This course introduces about different new and renewable sources of

Prerequisite             :   Power systems I

Course Outcomes    : After the comp]etioii of the course the student will be able to:

Describe the aspects of renewable resources.

Mapping Of

PO| 4 p0 pO11 PO12

C01 3
\-

2
CO2 3 2
COS 3 2
C04 3 3 11 2

Assessment

Bloom's Category ester Examination
ts -          ,.    ,   .'-

Remembei.ail) 0 10

Understand (K2) 40
Apply (K3) 50

Analyse (K4) -

Evaluate (K5) -.
-'

-

Create (K6) -

End  Semester  Examination  Pattern  :  There  will  be  two  parts;  Part  A  and  Part  8.  Part  A
contain   10  questions  with  2  questions  from  each  module,  having  3  marks  for  each  question.
Students should answer all questions.  Pat 8  contains 2  questions from each module of which
student should answer any one. Each question can have maximum 2 sub-divisions and carry  14
marks.
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Course L€vd Ass€ssm€nt Questions

Course Outcome 1 (COL):

1.   Explain the envirormental inpacts of wind energy systenis. (K1)
2.   Explain the limitations of renewable energy systems (K2)

Course Outcome 2 {C02):

1.   Withth
system. (

2.   Explain

Coul.-Se

elp of a bl

working of a

diagran3 explain the of a wind

all hydro power plant with the

y conversion

Answer all Questions. Each question carries 3 Marks

1.   What do you mean by global warming? Explain its adverse effects.
2.   Write notes on hdian energy scenario.
3.   Determine the local apparent time corresponding to 11.30 IST on July 1, at Delhi (280

35' N,770 12'E). The equation of time coITection on July 1 is -4 minutes.
4.   Di.aw and explain the V-I characteristics of a solar cell.
5.   Define tip speed ratio, cut in speed and cut out speed of a wind turbine.

EN#gE*fr,EEL;ciu*'ogrormfuRANNUR ,

err..`+rf,srfirfrp
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6.   Explain the factors to be considered for the selection of small hydro plants.
7.   Discuss the advantages and disadvantages of tidal power plants.
8.   Explain the principle of operation of an OTEC plant. What are its advantages?
9.   Explain how pow;r can b: derived from satellite stations.
10. Explain how energy can be stored using flywheels.

!F-i,"j§f:,::§-':i"#;!fe,Q!£#`?

PART 8 (14 x S = 70 Marks)
Answer any one full question from each module. Each question Carries 14 Marks

1 I . a. Illustrate the relation be
b. Compare the

12. a. Write notes o

eon energy and sustainable dev
d disadvantages of di fferent

Kyoto protoso
b. List out the advantages isadvantages

Opm ent.                               (4)
ventional sounces ofenergy.

sourcesof

Module 5

19. a. With the help of a diagram, explain biomass gasification based electric

powergeneration.
b. Explain the working of a fuel cell with the help of a diagram

(8)
(6,     #A

~Jt.`

20. a. With the help ofa diagram, explain the working ofKVIc model biogas plant.          (|0}
b. Write notes on pumped storage plants                                                                                   chgivfrgiv.`{4)

-_--:-+
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Syllabus

Module 1

Introduction,    Environmental    Aspects    Of   Energy-Ecology-Greenhouse    Effect-Global
Warming-Pollution-Various Pollutants  and their Harmful Effects-Green Power-The United
Nations  Fi.amework  Convention  Chi  Climate  Change  (UNFCC)-  Environment-Economy-
Energy and  SustainabLe  developmenfeKyoto Protocol  =Clasgification  of Energy Resources;
Conventional
Energy  Resources
and Nonrfonventional Ener

Module 2

Advantages3  Limit
World EHer

ns;  Comp
nario; Tn

onventiona[
Scenario.

Module 5

BIOMASS   ENERGY:   Introduction,   Photosynthesis   process,   Biomass   fuels,   Biomass
conversion  technologies,   Urban  waste  to  Energy  Conversion,  factors   affecting  biogas
generation, types of biogas plants -KVIC and Janata model;.
EMERGING  TECHNOLOGIES:  Fuel  Cell,  Hydrogen  Energy,  alcohol  energy  and povyer
from satellite stations.

#giv

.   ,tr-kas¢fiu:aaeirf_
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ENERGY   STORAGE:   Necessity   Of  Energy   Storage-Pumped   storage-Compressed   air
storage-Flywheel storage-Batteries storage-Hydrogen storage.

Refer-effi€es:
1.   A.A.M. Saiali(Ed): Solar Energy Engineering, Academic mess,1977
2.   Abbasi    S.     A.     and    N.     Abbasi,    Renewable    Energy    Sources    and    Their

Environmentalhapact, Prentice Hall of hdia, 2001.

3.   Thomas   E.    Kissell,David   M.    Buchla,Thomas    L.    Floyd,    Renewable    energ}r

4.   Boyle G. (ed.), Renewable Energy -Power for Sustainable Future, Oxford University
Press, 1996

5.   Earnest  J.  and  T.  Wizelius3  Wind  Power  Plants  and  Project  Development]  PHI
L€angi,Ti.g* 2© 1_ 1_ ..

F. Kreith and J.F, Kreider: Priticiples of solar Engineering, MCGraw Hi]],1978

No T €
No. ofLectures

1 Environmental imp esou

1.1 Introduction, EnvirEffect-GlobalWan spect enhouse 1

1!2 P®11utien-Various Po Green Power - 2tan..! -   -+-.  - If a--1 §€t§
The United Nations Frame(UNFCC)

1.3 Environment-Ec onomy-Energy and Sustainable development-Kyoto I

Protocol €lassification of Energy Resources

I.4 Conventional Energy Resources -Availability and their limitations I

I.5 Nan-Conventional Energy Resources -Classification, Advantages, 2
Limitations; Comparison of Conventional and Nan-Conventional Energy
Resources; World Energy Scenario; hdian Energy Scenario.

2 Solar radiation data, solar thermal and electric systems.  (7 hours)                         'L

giv

~*ar#giv-
ul:.    ,~3Irfe #F£3®wi`"'
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2.1 htroduction, Solar Constant, Basic Sun-Earth
t\_.. ,Angles,Measurem ent of

2
S olar Radiation Data{Numerical Problems+Pyranometer and
Pyi.heliometer

2.2 Solar Thermal Collectors rfeneral description and characteristics -Flat I

plate collectors -Heat transfer processes
2.3 Solar concentrators(Parabolic trough, Parabolic dish, Central Tower 1

Collector)

2.4 Solar Pclassifi€shadow 1

fM ule el

2.5 MaKimuSolarPstand-A erp Pd r. 1

n ne ted-
ne ste

2.6 1PP Icapumpin On }

3 Wind a

3.1 Wind Eandthe. 0 1

3.2 iIProblem `

3.3 1ln r ~

3.4 iv 1arlaconditio -, n

3.5 Small hydro po r as atio as O,in 2hyd
ts

+

C

a rs)4

4.1 2menSam a
Plant (TPP)

tI rpl4.2 Classification ofTPP. rions I

4.3 Ocean Thermal EneMethodsot-OTECp rin¢i OTEC system, 1

e On

4.4 Open Cycle (Claude cycle), Clog erson cycle) I

4.5 Hybrid cycle (block diagram description of OTEC) 1

4.6 Site-selection criteria, Biofouling, Advantages & Limitations of OTEC. 1

5 Emerging technologies {9 Hours)

5.I Introduction, Photosynthesis process, Biomass fuels, Biomass 2               f

conversion technologies

5.2 Urban waste to Energy Conversion, factors affecting biogas generation,
/2r`

types of biogas plants -KVIC and Janata model
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5.3 Types ofbiogas plants -KVIC and Janata model 1

5.4 Fuel Cell, Hydrogen Energy 1

5.5 Alcohol energy and power from satellite stations. I

5.6 Necesslty Of Energy Storage-Pumped storage-Compressed air storage 1

5.7 Flywheel stol-age-Batteries storage-Hydrogen storage. 1

EtizEIRE
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Preamble: This course introduces basic knowledge about energy management and audit. Energy
stems are discussed. Economic

cutcal

analysis

Course Out s:  After the c®mpledon of the coui.se th fudent I be able to

Col Expl e signi •ce and
procedure for ene an gerient and audit.

CO2 agem•em, ads•-1

COS
=    ----`,     -,`...       `     "`

'    :+  -    .-.-'   ,-i

.        :     .{

•  ,  .`--` I+J   -i+.  :     -i ;`  ,.   -    ---     :  .-'.-.-.,.--::.,..`-.+:._`,`J`,

n rs \,...`
•     .I-`        ,-1".-`

/,   .I   `    ,
•-<\-:..'.-.-./,`-'-.;I,-I,`,.:-:.i:,--`::___..-'j.

C04 mfiir
`    ,.I..       r`.       .    I

in
I    -.   -.  -      i)   --.

COS
\

i.-

'`'.``    .-~

|e,.,,.. gr a

P01
i   ,`,  ,J-

PO11 PO12

:,`.

`   i:'   ,,"`'..i,

:,,,-i

1`,          1       `1

CO1 2
•     ,,-``.i,--..-_-.`.``-.i    ``:`-I   _>`   `    ..     .•,`I:``-...'-i;i--=,i:.``-I...'1

'1.     _   .     `..1-.`    `-

1
I-`       `        ;.    I,-

.=r.

•      ,     `'    ;,-.

CO2 2 1+++\+

•-+                   1++i+i+++++

`.I  :-,--i-\=,-`.` .  :-,  .I -.  . ,

CO3 2

CO4
2 1 ',,         .       `-`                  `

CO5
2. 1

Bloom's Category
End Semester Examination``      ,       ,         ` sts

Remember 25 25 50
Under.stand 15 15 30
Apply 10 10 20
Jinaiyse
Evaluate
Create
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Mark distribution

F§   a:«.€+-`:TF¥ §{r_: a?tl` i      ;£'`k¢ ifedi§W`}   fi-i    }£: 3:»¥TkREffjfros§ f:`q

Total Marks CIE ESE ESE Duration

150-------I-I_-i----------j±±s+-i+-xT--fr: 50`-'-`.--1-``-..--T`---:-----,.-.-`- 100~.`;~i...3.+<*,.,*`€j.|<r.rctr_<i<-\+firse 3    hours--``--`--.-+.-.`-----i...`.---=.--....`-`.   `:`-.  . -:..-``.``-

Continuou

Attendance
Continuous

emal Hvalua on Patt€m:

:  10 marks
sessment Test (2 rmmbers)      : 25 marks

Assignment/Quiz/C ourse proj ect :  15 marks

3. Demonstrate how fuel economy measures can be done in furnaces.(K2, PO1, P06, P07 )

Course Outcome 4 (C04):

1. Define Coefficient of performance(K1, P01)

2. Demonstrate how waste heat recovery can be done.(K2, Pol, P06, P07)

3. Describe how energy consumption can be reduced by cogeneration.(K2,P01, P06, P
-',

-,.~`-.-ut
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Course Outcome 5 (COS):
#§   fr"rtTF,S!< gTh #Sft i      iA& "¥"$5tt   i=§   g¥f`?Tfe3af~thjEpt}!ftir£

1. State the need for economic analysis of energy projects.(K2, P06, P07, P012)

2. Define payback period.{Kl, PO 12)

3. Demonstrate liow life cycle costing approach can be used for comparing energy projects.(K3,
P06, P07, P012)

Model

QP COD

Reg. No:
Name:

PAGES: 3

8.     Write notes on computer aided energy management.

9.     What are the advantages and disadvantages of pay back period method.

10.    What do you mean by time value of money?
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PART 8 (14 I 5 = 70 Marks)
Ausw€r any one full question from each module. Each question carries 14 Marks

Module 1

11. a.  With the help of case studies, explain any four energy management principles.             8

b.  Expl

12. a.  Explain

manageme

the diffeient steps involved in a de

b.  Discuss the different used for ener

lanning.

iled energy audit.

b.  Explain the working of different types of cogeneration aystems.

18. a.  Explain the impact of evaporator and condenser temperature on the power                    7
consumption of a reffigerator.

b.  Explain the working of any two waste heat recovery devices.

#

a

/i+,J§;,-itr  :  f trf est-
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Module S

19. a.  Calculate the energy saving and payback period which can be achieved by                    8
replacing a 1 1 kw, existing motor with an EEM. The capital investment required
for EEM is Rs. 40,000/-. Cost of energyckwh is Rs. 5. The loading is 70% of the
rated value for both motors. Efficiency of the existing motor is 81 % and that of

malr
enel-8y

e averag
energy projec

b.  Com are the

ethod  with

ton method c

''':;Bse.,:'.?±:..SaesS::-.i--.`,--.,-...:i..\-,.`j`-:t

I:-a,,f-:--i?"?-ES`3-.I:+;
i€`

_X':x-..-W+`,-`,::`.i,,*~
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6 utra E},  -`a,i:!`.*

-  .`,:,;3jg`-¥ \~ Okw f`{           1S-k•¢+.:.i.::f!i*/
`d`c`+``,f
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Ct) V §iOne nCy ^,i-,#J1 80% -;;-t:-7:-_  gS%

`ri`=>

REtial t . 50000 R§*,
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Syllabus

Module 1 (7 hours)
Energy Management -General Principles and Planning:
General principles of energy management and energy management planning
Energy Audit: Definition, need, types and methodologies. Instnments for enertny audit, Enengry

ECBC  code  (basic  aspects),  Buil
audit rgpo
Energy  con
(BMS).

Module 2 (
En€r-By rna

ation in building

fl Ele€triei
Energy  management  opportunitie

ement  System

ighting  and  Motors,  Electrolytic  Process  and  Elecndc

back method, average rate of return method, internal rate of return method, present value method,
life cycle costing approach, Case studies.

J-`£-
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Text/ Reference Books

1. Albert Thumann, William J. Younger, Handbook of Energy Audits, CRC Hess, 2003.

2. Charles M. Gottschalk, Industrial energy conservation, John Wiley & Sons, 1996.

3. Crfug B. Smith, Enertny management principles, Pergamon Press. 4. D. Yogi Goswami, Frank
RTeith, Energy

5. G.G. Rajan. Optimizing

and Conservation Handbook, CRC Press, 2007

efficienci€s in industry -

6. IEEE recommended practice

7. IEEE std

8. M Jayaraju and
2008

9. Paul 0'

10. Wayn

Course

nergy management in

5 (Bronze book).

to Energy Conserva

usutal and c

Pub. Co., 2001.

cial facilities,

and Management, IThasor Books,

No •:-`..,. fL0
J---.     ;:,      :I,    -i

e€tur€s
1 I

'T.,

.  _`  I  :
;iRT:.i.;`:*:£asi..:

I.1 agene
-`,,rm 1`      .          `-         ,       `

•.,

®          ---= r   .`r  \     i   ,--

1.2
`_.       .`-`..i.

--`:`-`       .

gems
I.3 En•ei.

..-              ---:  ,.`-.`•'-..-`,,.:i.`.,

i        .,    ..    ,     7,     ,`,.?,..,       . u,

1.4 InstrunPowe £ityor -ereriudi it' Energy andit report
`,      _I-

2

2 J_j! [!          ,     I    I    i

2.1 2e lghfrog. -,;+

2.2 Energy in 2Motors.
2.3

+
'`-I           -,J`-7,--

2Elec 1ectnc
2.4 TypesPeak uid a

Methods
--`-..`  .  J€-x---`:-I:,-:.i;--" ,/.r'+-:--,--:

2`.1`-Jj

3 En€r "    I     I     A    i   i     i!    I ilers an .,,

3.I Types of boilersFeedwatertr .-'
`    ,        -           -         ` on,2,On

wri   . Ere eirvatl
oppolndties in

-  .. :  .  `          .  -- -  - ,  `-

•,

•   -.  _`   .~,'.  :`--/i-::;--+-:.i+..``,:i`,€`r-
i      .I.   `   `   .    `x.:_ `

3.2 Properties  of  steam,Steamleakages,Steam fs- stribution  losses,2

apping

3.3 Condensate    and   flash   steam   recovery    system,    Identifying2
opportunities for energy savings.

3.4 Classification, General fuel economy measures in furnaces, Excess2ste
air, Heat Distribution, Temperature control, Draft control, Wa
heat recovery.

4 Energy management in IIVAC systems (6 hours)
4.1 HVAC system: Coefficient of performance, Capacity

11
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performance and savings opportunities.
4.3 Classification  and Advantages  of Waste  Heat Recovery  system, 2

analysis of waste heat recovery for Energy saving opportunities
4.4 Cogeneration-Types    and    Schemes,     Optimal    operation    of 2

cogeneration plants
5 Energy  Economics (6 hours)

5.1 Econondc  an-.-`-,;_-..-.•.I,`.-'=-,:.::`.-'.alysis methods                                                                                                     -_-.-i-.f-.-..:. 1

5.2 el,.tiine oney, ev riation .a ue -o propO s
5.3 Pay-retun ck|m meethod od, aver e rate of retun ethodJ internal ate-.of 2

5.4 Heseat alu meth d,I Costing approach, age., S es. 2
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Preamble:

I. To induce in students an attitude towards reliability which will ensure that they lookout for
stays to avoid failures to achieve success in all assigrments they take up. That will help them
become true engineers.

2. To generate in students an awareness of the importance of statistical concepts, and to make

Col ExplaConce ilure
-,

C02 Analy bilels off 11 r

COS Perfo p Oc
-         ,          .          ,     .           ,-

C04 Explain the relatio betw en reliabihity, -vailability and maintainability.

COS
ects of re.`,,,,

manage e ct

Mapping of course outcomes with program outcomes

PO PO pO P PO p0 po PO PO
1 2 3 4 5 6 7 8 g 10 11 12

Col 2 2 2 1++

C02 2 3 2 2

CO3 3 2 1 2 1 2 ....''   `-,/.`,-

C04 3 1 3 1 1 1 I.``-J1I,

i, tis`+L` `

COS 2 2 1 2 3 I
B,*.

2esN^ A.¥.I-.mlNCIPAL
sREEiiARAV"AGURucoiifceof
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Assessment Pattern

B-Eb-ari-;-s-categCry Continuous AssessmentTests
End Semester Examination

1 2

Understand 20 20
Apply 20 20
Analyse
Evahaate
Create

Mark distrib

Total Marks s
r.,

lur fion

150

Continuous I

Attendance
Continuous Assessment Test (2 nu

Course Level Assessment I

Course Outcome 1 {C01):
1.   Define the term reliability? Explain
2.   RelateReliability and Quafity.

the reliability function.

3.   What is component failure and system failure?
4.   Explain Weibull distribution and Normal distribution.

Course Outcome 2 {C02)
1.   Describe weakest-link Technique.

and cany 14 marks.

_--::----::-ii-i
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2.   Explain various mathematical models of reliability.
3.   Explain Redundancy optimization.
4.   Explain load sharing systems and standby system.

Course Outcome 3 {C03):
1. How quality and reliability is related?
2. Explain System safety and Fault Tree Analysis.
3. What is Tie-set and Cut-set methods?
4. Explain the use of Boolean Algebra in reliability analysis.

Course Outcome 4 {C04):

management groups?

Dr+'LEENA  A. V.P"NCIP^t`
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Model Question Paper

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
VIII SEMESTER BTECH DEGREE EXAMINATION

MET418: RELIABILITY ENGINEERING

Maximum:10

1. Define the term reliability?

PART A
questison carries 3 marks

the reliability fimction.

standard deviation of 0.6 hour. Find
I.The probability that the tool will wear out in I.5 hours
II.Find out the reliability for 1.5 hours
Ill.How often the cutting edge of the tool
10 percentage?

Duration:3 hours

(4)

mustbereplacedinordertokeepthefailfr:I:s:'ffiir
---#--.ul=-#Le.-                   (10)

ith a mean of 2.8 hour and

#L/taal

12.a)Findoutthesystemreliabilityforaserialandparallelconfigura¢onwiRE€EN#e¥i.rf7)
mlNCIP^L
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b)Find out the reliability of the following system with 1,2,3,4,5 and 6 as 0.85,0.90,
0.95,0.90,0.80 and 0.85 respectively. Find out the tie sets and cut sets

6

1

3 4
2

5

13.   a)Compar

b) Given get

omponent Red

MODULE 2

dancy with sketches

of Rs 700 and the following data on three comp eats that must
operate  in  series.  Determine,  using  marginal  analysis,  the  optimum  number  of
redundant units. Compute the achieved reliability.  (8)

compon 1
'ty rupees)

1
=

2 I.I 1

3 0.95 5Ill,1111_

14. a) Find out the reliability using markov analysis for load sharing units?

(7)

(6)

(6)

b) A manufacturing company operates two prodrction lines when both lines are operating, the
production rate on each fine is 500 units per hour. At this production rate the failure rate of
line 1 is 3 failures per 8-hr day (CFR) and the failure rate of line 2 is 2 failures per 8-hr day.
When one line fails, the production rate of the second line must be increased in order to make
production quotas. At the increased rate of 800 units per hour, the failure rate of line 1 is 6 per
8 hr day and the failure rate of line is 3 per 8-hr day. Find the reliability and the MTrF and
thereliabilityoftheproductionsystemovera1hrandoveran8hrproductionrun.i,,i(8),j~~+#rf~

J^--:S.,

#^"tu
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MODULE 3

15. a) With a block diagram explain the reliability design process.

b) A system c
reliability goal i .90 for the syste a the reliability allocation.

Componen
+++k

el abi u t cost (h ru ees)

1 0.8, 25

2 0 8 20

3 9 40
16.a} Explain

b) In the cant
gate, an   `OR
In each of the

17. a) Coxpu

b) A generate
of 2 per mont
Repair can be
an MTTR of 20 days. De
the system avail

18. a) What is

b) Determine the
availabiHty goal of
and each system has t

(5)

(9)

(6)

8: an `END9
loped' event.
1e.        (8)

constant rate
4 per month.
me time with

y state equations for the state probabilities and solve for

of the following

Subsystem ures a eters

Propulsion -, 00, p-1.7-- A-vionics  -
'ii.                            '..              __                 __..`'.             _

Structures weibul ® -2000, P-2.1
Electrical Weibull © -870, P-1.8
Envirormental Exponential A-0.001                                       L:

Br, LEEHA  A, V.
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MODULE 5

19.  Explain reliability achievement cost model

20.  Explain Reliability management by objectives

SYLLABUS

Module -I

Retiability Conce
hazard rate froc
modes,  Cause
time   depend
distribution.  S
out-of-in svste

Redundancy
Technique,
and Redunda
three state dev

Reliability
Reliability alloca

ts : Defhition of reliability, Reliability vs. Quality, Reliability function, MTTF,
athtub  curve,  deriv

odels.

guratirm,

y, Stand
analysis,
a models.

tion of the reliability function, Failure  and Failure
Reliability Models:

ibTIll   distribution,   No
ure rate model
n,   log   normal

lel  configuration3  ccrmbined  series  parallel  systems,  K-

M®dule - 11
Component  vs  Unit redundanc

Redundancy optimiz
d sharing  systems,  standby syst

Module - IH

Weakest-link
ouble failures

graded  systems,

process,   system   effectiveness,   economic   analysis   and  life   cycle   cost,

Tree Analysis, Tie-set
optimal allocations, ARINC, AGREE method

d Cut-set methods, Use of Boolean Algebra

Module - IV

un
ystem safety and Fault
hiability analysis.

Maintainability   and   Availability:
reliability,   availability   and   mai

Definition and   basic   cGncapts,   Relationship   between
erent   availability,   Achieved   availabiHty,

Operational  availability,  Repairable  systems,  Markovian  models.  Reliability  Allocation:  for
series system.

Module - v
Economics  of Reliability:  Economic  issues,  Manufacturers  cost,  Customers  cost,  reliability
achievement cost models, reliability utility cost models,  depreciation Cost models,  availabilitygiverfu
cost model for parallel systems. Reliability management, Reliabihty management by obj eetives giv+

ENckifeREHife



Text books:
I. Balagurusamy E. , ReJz.crbz.Jjf)J E#gz.#eerz.72g, Tata MCGraw Hill.
2. Srinath L. S.9 Reliability Engineering, Easl West Press.
3. Charles E. Ebeling, Reliability and Maintainability Engineering, Tata MCGraw Hill.
4. PEitrick D. I . 0'Co"orS Practical Reliability Engineering, John

Reference Books:

1. E.E. Lewis, Introduction to Reliability Engineering, JW.
2. NVR Naidu, et al, Total Quality Management, New Age International Publishers.
3. J.M. Juran and Frank M. Gryna, Quality Planning and Analysis, Tata MCGraw Hill.

No
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No. ofLectures

`1..-.-``.

1.1

DefiniMTTFfuncti
-.

y,
•,

2
Qurve

-,         J.  ,         - •, +

1.2 Failur U I 2S-e

1.3
Reliabtined

1
I  e |ZBH

1.4 Weibull distribu • on, Normal distributio 1ognormal distribution. 1

1.5
Serial configuratioa--n,paralle nfigurati n, combined Cries Parallel

1

stem cy,
2.1 3

.-'      ,.`S

.

2.2
Mixed redfailuresan uble

3
t .     I I.I      ,`

2.3 Markov analysis 1
.,   '      -,     ,

3.1

Reliability desigcyclecost mefl
+`iveness, econ analysis and life

2

3.2 Reliability allocation, optimal loo tions I

3.3 ARINC, AGREE methods
1

3.4 System safety and Fault Tree Analysis, Tie-set and Cut-set methods 2

3.5 Use of Boolean Algebra in reliability analysis.
1           .giv,-J-

4.1
Maintainability and Availability: Defmitious and basic concepts,

3"AA. Y.
Relationship between rehability, availability and maintainability          Br,., LE-_-_•.r" u'|rAb

L`B.-
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4.2 Ihherent availability, Achieved availability, Operational availability 2
4.3 Operational availability, Repairable systems, Markovian models 2
4.4 Reliability Allocation: for series system. I

5.1
Economi-cs of ii±eli-ability: Economic issues, Manufric:i=irers cost, Customers

3hievement cost models

5.2
reliability utility ost models, depreciation cost models, availability cost

3model for paralle1 systems

5.3 Reliability management, Reliability management by objectives I
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