FACULTY OF AGRICULTURAL ENGINEERING & TECHNOLOGY
ANAND AGRICULTURAL UNIVERSITY
ANAND

Initiation of PG program in the discipline of
Agricultural _Process Engineering under the

Faculty of _Agricultural Engineering &
Technology

Read: Minutes of 39" meeting of the academic council of Anand Agricultural University held
on 12" May, 2015.

NOTIFICATION

It is hereby notified to all concerned that vide item no 39.14 of the 39" meeting of the

Academic Council of the Anand Agricultural university held on 12/05/2015, the council has

resolved as under;

“It is hereby resolved that Masters Program at the College of Agricultural Engineering
and Technology, Godhra, initially with intake capacity of two with nomenclature “Processing
and Food Engineering” is to be initiated with the course syllabus as per Annexure-I.

It is further, resolved that syllabus for the said programme is to be accepted as per the

Junagadh Agricultural University.”

.66
No-AAU/CAET/Acad/ 65 /2015
Date:- R6/ § /2015

Copy F.W.Cs. to:

1. All the members of the Academic Council of University
2. All officers of Anand Agricultural University, Anand
3. The Registrar, AAU, Anand
4, P.S. to Hon. Vice Chancellor, AAU. Anand

\__~5 Principal, CAET, AAU, Godhra
6. All the HODs/ Teachers of this college
7. Academic Branch of this college
8. Notification File

C:\Users\jigo\Desktop\Notification M Tech in PFE.doc
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FACULTY OF FOOD PROCESSING TECHNOLOGY & BIOENERGY
ANAND AGRICULTURAL UNIVERSITY, ANAND - 388 110

Tel/FAX. (02692) 261302

Dr. D.—(i Joshi -
Email : deioshi@aau.in

Principal & Dean

No: AUU/FPTBE/ 3957572014 . Date: January 9, 2014

: TO,

Director. of Research and Dean PG Studies .

~ Anand Agricuftural Umvers:ty '

ANAND

Subjea‘. Minutes qf Mcctmg held at FPT&BE, Anand for. mmaang PG progmm in the 4th
discipline at 'CAET (AAU), Godhra _ _

Reference: Office order No. AAU/DR/R_E.W-SAS’GM—'MMB'M 09.12.2013 -

WIIh reference to subject cited above, pleasc find copy of the minutes of the meeting held
at FPT&BE AAU Anand on 09.01.2014 for kind mfonnatlon and further necessary action.

[

~ Principal and Dean

Encl.: As above

Copy to:
1. PSto VC, AAU, Anand
2. Copy to all committee members for mformatnon



Following members were present
Dr. D. C. Joshi, I rincipat & Dean, College of FPT & BE, AAU,Anand- Chairman

1. Dr.
2. Dr.N. K. Gontia, Principal & Dean, CAET,JAU, Junag - Member

3. Prof. S. P. Shukla, Principal , CAET, NAU, Navsari : - Member

4. Dr, M. L. Gaur, Principal & Dean, CAET, AAU; Godhra - Member Secretary
5. Dr. Navneet Kumar, HOD APE, CAET (AAU), Godhra : - Invitee

With reference to the Ofﬁce order No. AAU/DR/RES/T -5/8690- 1/2013 dated 09.12.2013,a mcctmg
of the committee was held at College of FPT.& BE, AAU, Anand o discuss the nommclatuxe for PG

programme in Pmoess and Food Engineering at CAET (AAU), Lon 69 01.2014

The committee resolved that for starting PG program in the 4B
the exact nomenclature and syllabus as well as course content app
Agncultura! University, Junagadh may be adopted P

Latest Notification of the above may be obtalned from JAU, Juuagadh_

Dr&_hm/ ' o o me =¥ :;-hﬁlda, |
' : Principal & Dear

Principal & Dean, College of FPT & BE )
- AAU,Anand CAET, NAU, Navsari
" 'Chairmman : : ' .~ Member :
@\;C& o . W -
Dr. N. K. Gontia, , pr. M. E. Gur o |
Principal &Dean, Principal & Dean,
JAU, Junagadh ' CAET, (AAU), Godhra
. » Member Secrétary

Member
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FACULTY OF POST GRADUATE STUDIES

NEW AND RESTRUCTURED

POST GRADUATE CURRICULA & SYLLABI
OF '
AGRICULTURAL ENGINEERING FACULTY

ot

[As per ICAR Fourth Dean's Committee Recommendations}]

i el wich
Y seicionstsia

COLLEGE OF AGRICULTURAL ENGINEERING AND TECHNOLOGY
JUNAGADH AGRICULTURAL UNIVERSITY
JUNAGADH

2010
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DIRECTORATE OF RESEARCH
ANA‘NE AGR'ICUI.TURAL UN!VER’SITY
"NIVERS'TY BHAVAN, ANAND-388 110(Gujarat)

Dr K_.B. Kathiria ‘ ® / Fax : 02692-263600(C)
Director of Research & Dean PG Studies "e-mail :dr@aau.in
No. AAU/DR/RES/T-S /Q :,‘-g-}f g(gr/zms Date: /[¢12-2013

To,
The Principal/Dean,
) College of Agricultural : =
s~ Engin‘_eeriflg‘& Technology, ) . '
AAY, Godhra. -

[4

Sub:’ Perrmssmn for item note for the: initiation of PG in Agncultural Process

- o Engineering Department at CAET, Godhra,
. Ref: Yourletter No. AAU/CAET/Acad/1819/2013 Dt. le

Wlth referente to. sub]ect cxted above the xtem note Whlch is submztred vide

-above referred letter is returned-herewith in ongmal As per remarks of Hon'ble Vice-
Chancellor, the committee is formulated After the. report of- committee it can be put up

in Board of Studies PG Board and Academic Council. This is for.lyaur information and

necessary action. o ’ -

Encl: AsAbove ‘ S Di'r:ector‘_o.fResearCh &
: : o 7 -DeanP.G: Studies

a

Lo 'H -
'Ps 0. Vice-chancellar, AAU, Anand.
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ANAN D AGRICULTURAL UNIVERSITY
- ANAND - 388 110

Read. 1. Remarks given by Honble Vice-"hancellor on this oﬂice
Note Dt 3/12/2013 . .
2. Letter No. F. AAU/CAET/Aca /;819/2013 Dt. Nﬂ from

: Principal, CAET, Godhra ‘1 ' '

The Principal, -College of Agricultlual Engmeering and Technolog
~ AAU; Godhra is to initiate PG pro; in the-discipline-of “Agricul* -

) Pracess Engmeering" in the faculty of Agricultural Engmgering
Technology, Godhra. Hence a note re ing this was put to Hon’ble Vic
chancellor, AAU, Anand. As per his re:mark, a committee of followin
members is constituted for necessary acuon/suggeSﬂon/remark for th

‘initiatlon of abpve referred discipline in College of Agricultur

, Engmeerlng&'rechnplogy, Godhra.
| Sr. No. Nameandbedgnaﬂm o
1. D D. C Joshi, The Princlpal/Dean, | Chairman - |
CollegepfF'PT&BE,AAU Anand - - . T
2. Dr.N. K Gotia, The Principal/Dean, ‘Member
.| College of CAET, JAU, Junagadh- L
3. Prof. S. P. Shukia, NAU, Navsari. .- .. _{Member,
Dr. M. L. Gaur, The Principal/Dean, - | Member Secretz
‘[ CAET, AAU, Godhra.. L

?’L Committee will meet to discuss the matter at the earliest and wil
ng‘r send the report to undersxgned within 15 days. S _

N

Qﬁ‘ i |
- No. AAU/DR/RES/T-5/ $ CS“' ﬁ2013 Director of Research &
S Date 5/12/2013 : Daan P.G, studies

&\ :' /\'\ } ' .
'—3-\\&' .Copy EW.Cs. to: .. o
SAE 1. All the membersiof commn:tee (As above) A
' A /q&?)s to Vice-Chancellor, AAU, Anand R
\%\“/ ' AG. MGG COLLEGE, GODHRA

_ ‘?7 . INWARD WO L3087 | -
e oivs (S0




s. Highast NET Experience N
No Name Designation ppdpline Qualificati N Res. Total Publications
1. | Dr. Navneet| Associate Agricultural Ph.D. Yes 11Y | 05Y| - | 16Y | Books-02; Res. Paper
Kumar Professor . Process with NAAS rating -08;
{HOD} Engineert S Other Res. Papers 06
2 Dr. Neera]} Assistant Agricultural Ph.D. Yes o6y o1y - 07Y | Res. Paper with NAAS
Seth Professor |- Process fg ' rating -01; Other Res.
Engineering . Papers —04; Others - 8
3. | Er. Kamlesh] Assistant Agricultural | M. Tech. (Agril. Yes osY 03Y|03Y| 11Y | Books02; Res. Paper
Jethva Professor Process Process & Food with NAAS rating -2,
Engineering " Engg) Other Res. Papers—2,
' National Seminar-02
i g - : -
2. Infrastructure facllities ' ,
a) Departmental Laboratories of Agricultural Process Engineering discipline

The department is well equipped with all types of most advanced equipments dealing with major

subjects of Agricultural Process Engineering. :

The department has the following laboratories.
- > - Post Harvest Technology ..+

. » Dryingand

Storage

» Agricultural Process Englne;_i;i'ng

S

5
L]

b) Major equipments available i .
Advanced digital control based fre,é,?e dryer, fluidized bed dryer, tray dryer, oil expeiler, vacuum packaging
machine, spectrophotometer, hoqi[figenlzer, fermenter, BOD incubatér, deep freezer, plate form shaker, dhal
miil, cleaners/ graders and other equipments for post harvest processing and chemical analysis.

oo : Loa : | :
c) Other infrastructure facilitles .
Processing lines for waxing of round fruits & vegetables, juice manufacturing & bottiing unit for fruits &
vegetables processing, cashew nut processing, computer lab with internet facility, library, workshop, seminar
hall and other facilities availabie In;he college will aiso be utllized for smoothly conducting Post Graduate
research and academic activities at this Institute. : . - S T

I

PRt



C

Courss Contents

ure - il
ORGANIZATION OF COURSE CONTENTS -
Py )

CREDIT REQUIREMENTS

ode Numbers

All courses are divided into two series: 500-series courses partain 1y Master's level,
and 600-series to Doctoral ievel. A Ph. D. student must take a minimum of two 800
series courses, but may aisG take 500-series courses if not studied during Master's
programme. - -

Credil seminar for Masters lavel is designated by code
seminars for Doctoral level are codad as 891 and 692, resp
Similarly, 599 and 699 codes h

msearch, respectively.

ne. 591, and the two
ectively. :
ave been given for Masiers research and Doctoral

The contants of each course have been organized into

.

Objective ~ to alucidate the basic purpose.

Theory unils - to facilitate uniform covarage of syliabus for paper selting.

Suggested Readings — (o recommend some standard books as refarence material.

This dogs not unequivocally exclude ather such reference material that may be

recommended according to the advancements and focal requirements,

A list of jounals pertaining lo the discipline is provided at the end which may be

useful as study material for B0O-series courses a3 well s resaarch lopics.
opics/events pertaining to the subject.

E-Resources - lor quick update on specific 1o i
Broad research lopics provided at the end would facilitate the advisers for appropriate
research directions to the PG students. . :

Minimum Credit Requirements
Sy | Maslers orogramime ~ T Doctoral programme |-
[Maw I 15
Minor i - 2] 06
Supporting 05 0
aminar - 01 0z
| Research 2 45
Total Credits 58 75
Compulsory- NoR ™ Credit | ] See relevant section
Courses )

Major subject; The subject (depariment) in which the students takes admission

Minor subject: The subject ciosely redatad to students m
is Entornology, the appropriate minor subjects should be

Supporting subject; The subject not related t
considered relevant for student's research work.

Non-Credit Compulsory Courses: Pieasa see the r
(PGS 501-PGS 508) are of general nature and are

ajor subject (e.g., ifthe major subjecl
Plant Pathology & Nemataiogy).

0 the major subject Il could be any subject

elevant section for detalis. 5ix courses

compulsory for Master's programme. Ph. ().
sludents may be exsmpled from thase courses if al

ready studied during Master's degree.

BRQCEISING AND FOOD ENGINEERING
Course structure at a glance
Course code [ Course THie Credits
[ PFE 501 | TRANSPORT PHENONERA IN FOOD FROCESSHG 21
[PFE 502" T ENGINEERING PROPY FOOD MATERALS 2+
[ PFE 503" | ADVANCED FOOD PROCESS ENGINEERING 27
PFE S04 UNIT OPERATIONS iN FOOD P ROCESS ENGINEERING 241
PFE 505 "ENERGY MANAGEMENT 1N FOOD PR ING INDUSTRIES 21
[ PFE 506 | PROCESSING OF CEREALS, PULSES AND OILSEEDS 7
PEE 507 ?mammm@ 2+
PFE 508 FRUITS AND VEGETABLES PROCESS ENGINEERING 241
PFE 500 [MEAT PROCESSING 2+
FFE 510 FOOD PACKAGING FOOD QUALITY AND SAFETY ERGINEERING 24
[ FFE 5T1 700D QUALTTY AND S E ey L SArE -
PFE 512 FARM STRUCTURES AND ENVIROMENTAL CONTROL 151
BFE 513 | STORAGE ENGINEERING AND RANDLING OF AGRICULTURAL e
PRODUCTS
FFE 514 [ SEED ORYING, PROCESSING AND STORAGE 7+
PFE 515 | BIOCHEMCIAL AND PROCESS ENGINEERING 1
PEE 591 ” ~ 10
[PFES32 | SPECAL PROBLEM o
[PFE595# _ | INDUSTRY] INSTITUE TRAINING NC
PFE 599 ANAC T o p e~ 20
PFE 801" TEXTURAL & RHEOLOGICAL CHARACTERISTICS OF FOOD 2+1
MATERIALS

[PFEG02" | ADVANCES IN FOODPROCESSING 0
PFE 803 | MATHEMATICAC MODELS IN FOOD PROCESGING T
[PFE 604 ADVANCES iN DRYING OF FODD MATERALS ¥
PFE 805 AGRICULTURAL WASTE AND BY _PRODUCTS UTIDZATION N
PEE 691 DOCTORAL SEMINAR | +0
PFE 692 DOCTORAL SEMINAR i 1+
FFE 893 [SPECIAL PROBLEM o+ 1
PFE 894 CASE STUDY 0+1
[PFE 899 | DOCTORAL RESEARGH 35

* Computsory for Master's programme; Compuisory for Doctoral programme

# PFE 595 ~ Minimum of Three Woeks Training

Note: Some of the idantified Minor/Sup,
Food Engineering, Energy in Agriculture, Civil Engineering,
Engineering, Mathematics and Statistics: the content:
courses have baen given.

porting fieids ara Mechanical Engineering, Processing &

Computer Science, Electrical
s of some of the identified Minor Supporting

W



PFE 501

PFE 502

- To acquaint and equip the students with the

PROCESSING AND FOOD ENGINL_. “NG

Sourse Contents

TRANSPORT PHENOMENA IN FOOD PROCESSING 2+1
Objective

principles of heal and mass transfer

and iis applications in food processing
Theory :

UNITJ
introduction to haeal and mass transfer

unsteady siate heat conduction, nalytical and numericat solution of unsteady
slate heat conduction equations, use of Gurnis-Lurie and Heisler Chars in
30iving heat conduction problems. Applications In

food processing including freezing and thawing of foods.
UNITH

and thelr analogous behaviour, steady and

Convective heat transfer in food processing syslems involving laminar and
turbulent flow heat lransfer in boiling lquids, heal transter between fiids and
solid foeds. Functionai design of heat exchangers:  Shell and tube, plate and
sm?d surface heat exchangers, Jackeled vassels. .

Radigtion heat transfar and its governing laws, its applications in food
processing.

UNIT IV

Molecutar diffusion in gases, i
solutions and suspensions m
Wransfes and mass transfer- coefficients, molecular diffusion with convection and
chemical reaction, diffusion of gasss in porous solids and capillafes, mass

transfer applications in food processing.
Practical .

quids and solids; molecuiar diffusion in biclogical

Soiving problems on steady and unsteady slate conduction with or without

generation; numerical analy

radiation; design of heat exchangers; performing  experirnents on heat

canduction, corvection and radiation heat ransfer

Suggested Readings

Berjamin G. 1971. Heat Transfer. 2™ Ed. Tata McGraw Hill

Coulson JM & Richardson JF. 1989. Ghemical Engineering. Vol Il, (V.The
Pergamon Press.

Earle RL. 1985. Unit Oparations in Feod Procassing. Pergamon Press.

EcKen ERG & Draker McRobert 1975. Hsaf and Mass Transfer. McGraw kil

Geankoplis J Christie 1999. Transport Process and Unit Operations. Attyn &

Bacon

Holmar P, 1992, Heaf Transfer, MoGraw Hil, :

Krelth Frank 1876, Principles of Heat Transfer. 3° Ed. Harp

er & Row.
McCabe WL & Smith JC. 1999.. Unit Operations of Chemical Engineering. McGraw
Hill.

Treybal RE. 1981. Mass Transfer Operations. McGraw Hili,
Warren Gredt H. 1987  Principles of Engineering Heat Transfer. Affiliated East-
Woest Press.

ENGINEE RING PROPERTIES OF FOOD MATERIALS
Objective
To acquaint and equip the students with different techniques of measurement of

engineedng properties and their importance in the design of processing
ejuipments

2+

olecular diffusion in solids, unsteady state mass

sis; problems in naturd and forced convecton; -

PFE 503

" constant, dielectric lbss  factor, loss tan

Theory
Physical charactedstics of different food grains, fruits and vegetables; Shape and
gize, description of shape and siz

e, volume and density, porasity, surface area,
Rheclogy, ASTM standard, temms, physical states of matertals, -classical ideai

rmaterial, theologicat modwis- -and —equations. visco- olaslicity, -creap-siress
relaxation, Mon-Newtonian fuid and viscometry, rheological properties, force,
deformation, stress, strain, elastic, plastic behaviour,

UNITH

Conlact stresses between bodies, Hertz problems, Airmness and hardness,
mechanical damage, dead Icad and impact damage, vibration damage, - friction,
sffect of load, sliding velocily, temperature, waler fim and suface roughness.
Friction in agricuitural materials, rolling resistance, angle of intemal fiction, angie

of reposa, flow of bulk granutar maledals, asro dynamics of agricuttural products,
drag coefficients, terminal velocity.,

UNIT M|
Thermal properties: Specific heat,

thermal conductivity, thermat diffusivity,
. methods of determination, steady state and

translent heat flow. Electrical

properties; Dielectric loss factor, doss tang.  AC. conductivity and dielectic

constant, method of determination, en

ergy absorpuun from high-
frequency electric figld. s
Applicallon of engineering properties in design and operation of agricultural
equipment and structures, ’
‘Prictlcal ‘

Experiments for the determination of physical properties ike, length, breadth,
thickness, suiface area, bulk density, porasity, trus density, coefficlent of friction,
angla of repose and colour for various food grains, fruits, vegeiables, spices and
processed foods, aerodynamic  properties tike terminal velocity, BR 'and  drag
forca for food grains, themmal properties fike thermal conductivity,  thermal
diffusivity and specific heat, firmness and hardness of grain, frults and stal,
electrical properties lika dielectric ’

gent and A.C. conductivity of various
food materials, o .
Suggesied Readings )
Mchesenin NN. 1880, Physical Propsrtias of Planf and Animal Malerlals,
Gordon & Braach Science Pubt, :
Mohssenin NN. 1980, Thermal Properties of Foods and Agricuftural Materials.
Gordon & Breach Sciencs Publ, :

Poleg M & Bagelay FB. 1983, Physical Properties of Foods. AVI Publ. : .
RacMA-L-Rizd-S8H {Eds-4889. Engineering Propertias of Foods. Marcel
Dekker;

Ronai Jowitt, Felix Escher, Bengt Hallsrram, Hans F, Th. Meffert, Walter

EC Spices, Gilbert Vox. 1983. Physical Properiies o Foods. Applied Science
Pubi. : ’

Singhal QP & Samuel DVK. 2003. En

ginesning Froperties of Slological
Materiais. Saroj Prakasan

ADVANCED FOOD PROCESS ENGINEERING 244
Ohjective '

To acqueint and equip the students

with different tinit aperalions of food industries
and their design featuras



PFE 504

Thaory
Thermal processing: Death rale kinetics, thermal process calcutations, methods of
sterilization and equipments involved, latest trends in thermal processing.
Evaparation: Properties of liquids, heat and. mass bafance in single effect and

multiple sffect evapacator, aroma recovery, equipments and appiications. Drying:
Rates, equipments for solid, liquid and semi-soiid

malerial and their applications, theories of drying, novel dehydration techniques.

Non-thermat processing:  Microwave, Irradiation, ohmic heating, pulseq electric
fleld preservation, hydrostatic pressure technique aic,
Freezing: Freezing curves, themodynamics, freszing lime caiculations,
squipments, feeze drying, principle, - equipments. Separation; Mechanical
fitration, membrane jon, centrifugation, principles, - equipments and
applications, iatest developments in separation and novel separation lechniques.

Extrusion: Theory, equipments, applications. Disliation and leaching: Phase
equilibria, multistage calculations, equipments, solvent axtraction,

Practical o

Solving problems on single ard multiple effect evaporator, ~ dislillation,
cryslaliisation,  extraction, “leaching, membrane separation and mixing,
experiments on rolary dash evaporator, humidifiers, reverse osmosis and ultra
fiitration - design of plate and packed tower, visit to related food industry, :

Suggested Readings

Brennan JG, Butlers JR, Cowsll ND & Lilly AEL 1990 Food Engingering
Operations. Elsevier,

Coulson JM & Richardson JF. 1999. Chemical Enginaenng. VoIS. I, V. The
Pergamon Press,

Eane RL. 1985. Unit Operations in Food Processing. Pergamon Press.

Fellows P. 1988, Faod Processing Technology: Principie and Practice. VCH Publ,
Geankoplis J Christle, 1999, Transport Process and Unit Operations. Allyn &
Bacon,

Henderson S & Pery SM. 1976. Agrcukural Process Enginesring. 5* Ed. AV
Pubi, )

McCabe WL & Smith JC. 1999, Unit Operations of Chemicai Enginasring.
McGraw Hill,

Sahay KM & Singh KK. 1994, Unit Operation of Agriculturai Processing. Vikas
Publ. House.

Singh RP & Heldman DR. 1993. Inimduction o Food Engineenng. Academic
Press :

Singh RP. 1991, Fundamentels of Food Process Enginsering. AV| PubL.,
UNIT OPERATIONS [N FOODPROCE SSENGINEERING 2+

Objective

To acquaint and equip the students with different unit operations of fced
industries .

PFE 508

Theory

UNITI ) i
Review of basic engineering mathematics; Units and dimensions; Mass ang
energy balance.

Principles of fluid flow, methads of heat transfer, heat exch
theirdesigns. anaers and

Psychrometry, dehydration, EMC, Thermal processing operations; Evaporation,

dehydration/drying, types of diyers, blanching, pasteurization,distdfation, steam
raquirements in food processing.

Refrigeraticn principles and Food freezing. * Mechanicai s

1 fre eparaliontechniques,
size separation equipments; Filtration, sieving, cantrifu

gation, sadimentation.

* Material handiing equipment, conveyors and olevators; Sizereduction processes:

Grinding and miling,

Homogenization; Mixing- mixers, kneaders and blencers. Extrusion.Membradie
techriology. Non-thermal processing techniques.
UNIT Y]

Food plant design; Food plant hygiene- cleaning, sterifizing, waste
disposaimetheds, engineering aspects of radiation processing. Food packaging:
Function materials, technique, machinery and squipment. .

Practical

Fidd flow properies, study of heat exchangers problems, application. of
psychrqnetnc char;. determination of EMC, study of driers, elevating and
conveying equipments, size reduction equipments, cleaning end i
aquipments, midng equipments, sigve andlysis, kinetics of fruils and vegatables
dehydration, calcuiation of fefrigeration load, bod plant design, gas and water
transmisslon rate, sohving of numerical problems, ’

Suggestsd Readings

Brennan JG, Butters JR, Cowell ND & Lily AEL 1890. Food ineeri
Qperations. Elsavier. neneerng

Earle RL. 1985, Unit Operations in Food Procassing. Pergamon Press,

Fallows P, 1988. Food Processing Technology: Principle and Practice. VCH p.
McCabe WL & Smith JC. 1989, < y i

R Unit Operations of Chemical Engineering.
McGraw Hiil. we e "

Sahay KM & Singh KK. 1994, Unit Operation of Agricuitural Processing. Vikas
Publ. House,

Singh RP & Heldman DR, 199

" 3. infroduction to Food Engineering, Academic
ress

ENERGY MANAGEMENT N FOOD  PROCESSING
INDUSTRIES
Objective

To acquaint and equip the students with different ener
including energy auditing of food industries

2+1

gy management techniques



Theory

Energy forms and units, energy perspactive, notms and scenarl; energy auditing,
llection and analysls for

PFE 508

- udlt study and manag

. Twindal JW & Anthony D
Ld .

. various processed products.

Practical

dala collection 2 energy conservation-in-foad-processing-industries:
LINIT} ‘

Sources of energy, Its audit and management in various operational units of the *
agro-processing unils; passive heating, passive cooling, sun drying and use of

solar energy, blomass energy and other non-canventional anergy sources In agro-
processing Industries.
N

Reusa and calcuigtion of used steam, hot water, chimney gases and cascading of
snengy sources. Energy accounting methods, measurement of enargy, dasign of
computer-based enengy management systems, economics of energy use.

Practical

Study of energy use pattem in various processing

units i.e., rice mifis, sugar miis,
dal mifs, ol miis, cotton-ginning units, mita Hlani

18, food industries etc. Energy
idrolification

of
energy efiicient processing machines. Assessment of overali energy consumption,
preduction and its cost in food processing plants, visit to retated food processing
industry, .

Suggested Readings '
Pimental 0. 1980. Handbook of Energy Utilization in Agriculture, CRC Press.
Rai GD. 1998. Non-conventional Sources of Energy. Khanna Publ,
Wier 1996, Renewable Enargy Sourcas, E & F. N, Spon

Verma SR, Mittal JP & Surendra Singh. 1994, Energy Management and

Conservation In Agricultural Production and Food Processing. USG Publ. &
Distr., Ludhiana, ’ '

PROCESSING OF CEREALS, PULSES AND OILSEEDS
Objective '

To acquaint and equip the students with the post harvest technalogy of cereals,
pulses and cilseeds with special emphasts on their equipments

Th_o"gry

Produclion and utiization of cereals ang puises, grain structure of major cereals,

puises and oliseeds and their miling fractions; grain quality standards and
physicocher.  * ethods for evaluation of quality of flours

Pre-milling treatmants and their effects an miling quality, parboiling and drying;
conventiona, modem and intagrated rice miling operalions, wheat rolier fiour

miling; processes for milling of corn, oats, barley, gram, pulses, paddy and fiour
miling equipments.

Dal mifls, handling and storage
miled products, Expelier and
processed product quality.
UNIT v

of by-products and ther utifization, Sloraga of
soivent extraction processing, assessment of

Packaging of processed products, design characteristics of mifting  equipmens,
selaction, inslalation and their performancs, BIS standards for

24
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- Pojective

-* plant size! Product and process

Physical properties of cereals and pulses, rew and milied products . quality
avaluations; parbolling.and. dm:-tumhd—vdac:ﬁes-of-gnlnswmek"rr‘a—wm i
Study of paddy, wheat, pulses and oflseads mitl
fayout of various milling plants, visk bo related agro-

Suggested Readings . :
Asledu JJ.1890. Processing Tropicar Crops. ELBS/MacMillan, : ‘
Crlaltrcxwe_rtya‘ﬁk'.;H 985, Post-harvest Technology of Cersals, Pulses and Oiiseads.

MOIT!; Lieberman. 1883. Post-havest Physiology and Crop Praservation. Plenum
ress. ’ :

Pandey PH. 1994. Principles of Agricultursi Processing. Kalyani,

Piiaiyar P. 1988, Rice - Post Production Manual. Wilay Eastern.
Szhay KM : Singh KK. 1984, Unt Operstions In Agncultural Processing. Vikas,
Publ. House '

FOOD PROCESSING EQUIPMENT AND PLANT DESIGN o2+

o acquaint and equip the students with the design Teatures of different food—--
processing equipments being used in the industries and with the layout, planning
of ditferent tood and processing plants . :

Theory

Design considerations of processing agricuitural and food products. )

Design of machinery for drying, miling, separation, grinding, rixing, evaporation, -
condensation, membrane separation. - e .
UNIT it

Human faclors in design, selecion of materials of construction and standard
component, design standards and testing standards, Plant design concepts and
general design conslderations: plant location, location factors and Hieir interaction
wiltt plant location, location theory modeis, computer aided selection of the

" Feaslbility analysis and preparsion of feasibifity report:

plant size, factors
affecting plant size and their Interactions, estimation of break-aven and economic

design, process selection, process fow.charts; - .
computer aided development of flow charts, '

Hygienic design aspects and werker's safely, functional design of plant building
and selection of bullding materials, estimation af capital investmest, analysig of
piant ccsts and profilabiilias, anagement techniquas in plant design including
appiications of netwark analysid, preparation of project regort and its appraisat -

. Practical

Detalied design and drawing of mechanical dryers, miling equipment, separalors,
8vaporators, mixers and separators. Each individual student wifl be asked to elect

a food processing plant system and develop a piant design report which shal -
include product identifcation ang seleclion, site selection, estimation of plant size,
process and equipment selection, piocess flow-sheeting. plant layout, and itg
evaluation and profitability analysis :
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CE 505

. :

8ugg§us¢ readings = | . h
Garg SK. 2004. Environmental Engineering. Val. 1. Khanna Pubt,
Garg SK. 2004. Environmental Engineering. Vol. 1. Khanna Publ. -

Howard 'S Psavey, Donald R Rod & Tehobanglous G. 1985, Environmental
E; ing. McGraw Hil, ‘ ) )

Manual of Water Supply and Treatment. 1998 Ministry of Urban Development,
New Dalhi,

Melcalf and Eddy. 2003, Wasfe Wafer Engineering Treaiment and Rsuss, Tala
McGraw . :

HRt
FLUVIAL HYDRAULICS 2+
Objective : ' _
“To acquaint and oquip the students with differant aspects of Fiuvial Hydraulics and
their hnponancg In the enginearing .
‘ Theory '

Sediment properties, Sediment problems. incipiant motion of sediment particies,
uNITY '

Regimes of flow. Resistance to flow.  ° '
Bac load, Suspended Ioad. Total foad transpert,

Aluviat streams and thelr -hydrauiic geometry. Bed fovel vanaons in alluvial
streams. .

Sedirment . samples and sampling. Alluvial river modals. Sediment tansport
through pipes. Bed iavel variations in alhuvial str_eama. River .

Practical

flow, inciplent motion, bad load, suspended ioad, total load transport and sedimeant

Suggested Readings

Garde RJ & Ranga
Alluviai Straam Probierns.

Howard H Chang. 1988. Fiwvial Process in River Engineering. John Wilay & Sons.

Raudkivi AJ. 1890. Loose Boundary Hydraullcs, Pergamon Press

EXPERIMENTAL STRESS ANALYSIS
To acquaint and equip students with different techniques/methods of stress
:_nh'alysls and its Importance in Engineering

ory

Strain and stress, Strain relationship,
accustical and pneumatic eic
gauges, Semiconductor gauges

Rosette  anaiysis,

temperatures, Two
strain analysts, -
UNITIL

Strain gauges mechanical, optical, electrical,
and their use. Different types of electric strain

Traln  gauge drcuih,. Straln measuraments at high
dimensional & three dimensional photo elastic methdd of

Bifringent coatings and scattered |

ight in photo elasticity, Brittie coating melhcds,
Moire methed of strain analysis. Grid Method of strain analysis, Photoelastic sirain

gauges

Problems on daterminalion of sediment properties, regimes of fow, resistance io
Rajan KG. 2001. Mechanios of Sediment Transport any
lems.

Fig)

"CE 506

CE 807 |

Practical . : ) . N
Mcas:r:nem of strain with sirain geuge. Photo elastic methods ang "Moire's
. apparatus . . o

To acqueint and equip the students with diflerent
. Enﬁnwingmmiﬂpodaminenginwk\g .

h
Dimensions and units.
UNITH

dapects of simitiude’ in

 Dimensional snd simiiacty analysis. Theory. s,

True, distorted and dissimitar models,
UNIT IV

" Application to different Systems with special reference o Structural and Iiuid flow
systems, Analoguss, :

-Practical ‘ .
Equations for. the period of simpie pendulum. Uniform factangular cantiever beam..

Spring mass level system, Invesligation of exirapolation. Deflection of a cantiever -

.Pred'\cuonofhedeﬂecﬁonofabean uaingamodd.Anahguernodd
experimenty -

- Suggestad Readings o

Gresn Murphy. 1950. Simiitude in Engineering. Ronald Press.
Huntley HE. 1974. Dimensionat Analysis. Dover Pupl.

Staphen J Kiin. 1985, Simfiiitude and Approximation Theory. McGraw HIY -
CONTROL OF POLLUTION FROM SOLID WASTES
Objective )

To acqualnt and. squip the students with different methods for management of
sclid wastes and their importance R '

.M____‘-_.__H_._' ——

UNIT . :
Definition. Sources. Quality, Classification and characteristics of solid
waste collection, Transport and reduction at source,

2+

Handling, Collection , S(Uaga,. transport of Solid wastes.
 lapoast methods ang their merts and demerits,

Processing of sclld wastes. Fertiizars, fuel end food values.

#uocyl%l}"m and reusa materias angd ahergy recovery operations
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Some ident¥ied Minor/Supporting Courses .
Course code | Course Titie Credits
CE 501 OPEN CHANNEL FLOW R 340
CE 302 & RESERVOIR OPERATIONS 341
CE 503 WATER QUALITY AND POLLUTION CONT, ROL 341
CE 504 FLUVIAL HYORAULICS . . 2+1
CE 505 EXPERIMENTAL STRESS ANALYSIS PO
CE 306 SMILITUOE IN ENGINEERING 241
CE 507 CONTROL OF PDLLUTION FROM SOLID WASTES 2+0
CE 601 PRDBABILISTIC APPROACH N OESIGN 2+0
CE 602 RANDOM VIERATIONS : 240
[ CE 603 DESIGN OF BINS AND S1L.0S . 2+1
CSE 501 COMPUTER GRAPHICS 2+1
CSE 502 NEURAL NETWORK AND TS APPLICATIONS 2+1
EE 501 APPLIED INSTRUMENTATION 2+1
EE 502 PROCESS CONTROL SYSTEMS 2+1
ME 501 MECHANISM ANALYSIS AND SYNTHESES 3+0
ME 502 VIBRATIONS 3+0
Clvil Engineering

CE 6014 OPEN CHANNEL FLOW k2%

Objective

To acquaint and equip with different lechnigues of Open Channel Fiow and its

importangs in the engineering -t

Theory

UNIT|

- Open channel and their properties. Energy and momentum principles.
Critical low cempulations and applications.
] .

Uniform flow. Its devefopment. Formuia and design computation.

Boundary layer concept. Surface roughness. Veiocity distribution and

tnstability of uniform flow.

Gradually varied flow theory and analysis. Method of computations.

Hydraulic jump and its use ag levelling energy dissipation

TV o

Spatially varied fow. Unsteady Nlow. Rapidiy varied fiow

Suggested Readings

Henderson FM.1966. Open Channel Flow. Macmilian.

Subramaninum 1880, Open Channel Flow. MeGraw Hill,

Ven T Chow. 1959, Qpen Channei Flow. McGraw Hili
CE 502 DAMS & RESERVOIR OPERATIONS 3+

Objective
To acquaint and equip with ditferent types of dams, their design philosaphies and
use.

CE 503

( :
Theory

UNITY
Dams classification. Suitable site selection

for dams & reservoirs. Survey &
planning of storage projects.

Type of concrete dams. Forcés ecling on concrete dams. Stabiity analysis,
Methods of design of gravity dams. Temperatura control for dams.

Earth dams and their types, Methods of construction. Causes of failure & remedial
measures. Seepage and slabllity analysis of earth dams.
UNIT v

Foundation treatmaent. Abutment grunting. Instrumentation in dems.
UNITY

Spill way ang Spillway capacities and spiliway gates,

UNIT v

Reservoir planning, Storage, sectimentation, Losses, Economics. Fioog fouting.

Practicat
Exercises on above topics

Suggested Readings
Bharat Singh. 2002. Earthen Dams. New Chand & Bros., Roorkee.

Creager WP, Justin JO, Hinds J. 1945. Enginaen‘ng for Dams. Vols. 141], John
Wiley & Sons,

Sharma HD. 1981. Concrete Dams. Metropolitan
WATER QUALITY AND POLLUTION CONTROL
Dbjective

To acquaint and equip with differant aspects of wastes and waste water Guaiity,
treatment and their Importance

3+1

Theory
UNIT | . -
Impurities in water. Waler analysis (Physical, Chemical and Bacteriological).

Indices of water quality for domestic and Industrial uses, Moritoring of water
quality from various sources of water poljution.
UNIT I

Punfication of water supplies,

‘Waste waler characteristics and dispasal methods.
UNITV

Waste water treatment.

Mathematical modeling on pollution conrol. Environmental legisiation on water
paliution in India and abroad

Practical

Detemmination of pH, dissolved and Suspended solids, Chioridas, Suiphates,
turbidity, dissolvad oxygen hardness, BOD, CDD, Nitrogen (Ammocrical, nitrate,
nitrite), MPN, Total count of bacteria in waler/sewage samplas
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properties, on slie and
. o handing, storage

Uﬂﬁuﬁmofviashasrorpapepmduehxm:cﬂond

’ +

AGRICULTURAL WASTE AND BY-PROL." ™S UTRIZATION 2+t

Toaeqwntmdequipmtmmmmﬂnpreperuﬂhum ofagrlcultwdwutq
and by-products and ako shout development of value added praducts from
wastes . .

Theory

Generation of by-products, agricutural and agro industrial by productsivastss,
processing.

Colleclion of wastes, utlization pattemn as fuel,

agricuttural waste fired fimaces:
Mechanism, construction and efficlency, su

ltabiity of wastos as fuel, fuel

briqueties, bﬁqusulngmmﬂmeﬂt. factors affecting briquetti
particle board,ulfiization,
w-pmmtwnrbemn.rbemwebm,uﬂsaﬂon

Thermo-chamical cuiverslms. densification, _combustion
5 —

and ion,
Wmma&% ical digestion
process, diguuonsm.enugy

fom enesrobic digestion, cakiloss
dewnddim.fammhﬁmm

Suggested Readings .

ASAE Standards. 19584, Manore Production and Charachuristics.

Bor S Luh (Ed)). 1980, Rice: Production and Uifization. AVI Publ,

Chd\st.ﬂM.and. and Fusl from Blomass. Oxford & 18R,
Bi end othar AN

N ] emstive Technobogies for -

Utiisation of Blomass/ Agricultural Wasias, Oxford & 1BH. -

: Dw%cwﬂm 1981,
xford,

Waste Management - Planning, Evaluation, Technologles.
Donaid L Klass & Emert H George 1981. Fueis from Blomass and Wastes. Ann,
Arbor. Bclence Publ.

Stivastava PX, Maheswart RC & Oha TP. 1695. Biomass Briquetting and
Usikization. Jain Bros, - :

A 1992 Agricultuiral Waste Management Fleid Handbook. USDA.
© Witked A Cote, 1983, B .

lomass w&a@n. Plerum Presy .

List of dourals. - R

ai:wamaqupmrormq and Doctoral Research

 indian Food Indushry, indla

. Packaqing Indla, India

Development of crop spacific post harvest tec

. roduce ’

PROCESSING AND FOOD ENGINEERING

mmmﬁmmmmmmmm
Jounal of Agricutural Engiescing Research, UK

Joumal of Agriculturel Engineering, India
Journal of Food Enginearing’

Journal of Food Sciance

JumofFoodeunoeandTecmdogy.mdls

Transaction of American Soclety of Agricuitura Enginsers

WMMMaNMMan ]
mhmlurre@uﬁlmhmﬂtaﬁve
anc qualitative lossas o farm produce ' . S
Desion and development of need based, demand deiven techcidgles for reducton In
mmnmmmmlmwnmmmm .
Dwdopnmlofposlhavutbmasse;maqmwnaﬂhvmmmmmﬁ

bt

D«qmmtdmameqmmmthw

viization of agricultural
resicuias and by-prociucts . .

... Packaging of fmeh and pcocessed oods

Drying and dehydration of graina, fruits, vegatabies and dairy products
Engineecing properties of food materaly .
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UNIT LY

Application of heat energy and ultrasound - inactivation of microorganisms  and
enzymes -electrical resistance heating of food - heat generation, ghmic

heater, healing models - puised electric field preservation- principles and
application - influence on microorganisms and food ingredients - decontamination
of microorganisms by surface treatment,

UNIT N

Extrusion cooking - recent developments, methods, equipment, design criteria of
extruders

Suggested Readings

Heldman R Dennis and Lund B Oaryl. 1992, Hand Bosk of Food
Engineering. Marcel Dekker.

Goldbiith SA, Rey | & Rothmayr WW. 1975, Freezs Drying and Advanced Food

Technology. Academic Press.

Gould GW (Ed.). 1996.New Mathods of Food Preservation. Biackie Academic &
Professional

Laniger HA & Beverico WA. 1975, Food Process Enginsenng. D. Reidel
Pubtishing Co.

Rao MA & Rizvi SSH.. 1985. Engineering Properties of Foods. Marcel Dekker
Ronald Jowitt 1984. Extrusion Cocking Tachnology. Elsevier

MATHEMATICAL MDDELS IN FOOD PROCESSING

Objective

To acquaint and equip the students with the mathematicat modeling techniques
and their applications in food processing '

Theory

3+0

An overview of the modeling process. Introduction to mathematical, correlative

and explanatory models. Formulation, idealization and simplification of the
problems,
UNIT |t

Probability models, series and linear m
interacting dynamic processes.

i :
Applications of mathematical modeiling techniques to food processing operations
like parboiling, convective drying, pasteurization, dehydration, shelf-iife prediction,
fermentation, aseplic processing, moisture diffusion, deep fal drying, microweve
processing, infrared healing and ohmic heating. Stochastic finite element anaysis
of thermal food processes. Neura networks approach lo modelling food

athematical approximation, dynamic and

processing cperalions

Suggested Readings

Balley NTJ; Sendov B & Tsanev R.1974. M.
Medicine. Elsevier,

Fischer M, Schoiten HJ & Unwin D. 1996,
Taylor & Francis.

Fish NM & Fox RI. 1989, Computer Applicalion in Fermentation Technology:
Modeiling and Control of Biotechnological Processes. Eisevier.

Getz WM. 1979, Mathematical Modsling in Biology Processes. Eisavier.

Gold HJ.1977 Mathemalical Modeliing of Biological Systems - An introduclory
Guidebonk. John Wiley & Sons.

Hunt DR.1988. Enginenng Models for Agricultural Proguction. The AVt Publ.

athematical Modeis in Biology and

Spalial Analytical Parspactives on GIS.

PFE 604

Kapur JN.1989. Mathematical Modeling. Wiley Eastern.

Kosing HE, Tokad Y, Kesacan HK & Hedgers HG. 1987, Analysis of Discrale
Physical Systems. Mc Graw Hill.

Mayer JW. 2004. Concepts of Mathematical Modeling. Mc Graw Hill,

Peat RM & Cuny RB.1998 Agricultural Systems, Modeiiing and Simuiation,
Marcel Dekker.

Tims HC. 1984, Modelling & Analysis. A Congrtationat Approach. Witey Pub!,

Ver Planck & Teare BR 1954.General Engineering Analysis - An Introduction to
Professionsl Methods. John Wiley & Sons

ADVANCES IN DRYING DF FOOD MATERIALS 241
Objective

To acquaint and equip the students with the latest technelogies of dehydration of
food products and the design features of different dryers

Theory

Importance of drying, principles of drying. moisture determination, equilibrium
maoistwe content, determination of EMC, methods and isolherm modeis,
psychrometry, psychrometric terms, construction and use of psychrometric charts.
UNIT I

‘Air flow and resistance, principles and equipments for air movement and
heating, drying methods and lheory  of drying, driers, classification and other
allied equipmant, thin layer drying of cereal grains, deep ded and continuous flow
drying, drying models.

UNT i

Heat requirements and thermal efficiency of drying system, aeraion, tempeting
and dehydration, cperation of driers and  their controls, solection of driers,
performance testing of grain driers, drying characteristics of cereals, pulsas and

oilseeds, microwave drying, radio frequency drying and tunnel drying, principles
and equipment.

UNIT v '

Drying of tiquid foods, spray drying, drum drying, freeze drying, foam mal drying,
heal pump drying, osmotic dehyGration; Principles, fisthods, construction and
adjusiments, selection of dryers, heal utilization factor and thema efficiency

Practical

Experiments on. balch type thin layer drier, fluidized bed drier, continugus flow
mixing type drier, continuous fiow non mixing type drier, sand medium drier
{conduction type drying), agricultural wasta fired fumace drier, spray dryer, drum

dryer, foarn mat drying and osmotic dehydration, lo evaluate the thermal afficiency
and heat utilization factor

Suggested Readings
BalaBK. 1998. Drying and Storage of Cereal Grains. Oxford & IBH.

Brooker DB, Bakker Arkema FW & Hall CW. 1874, Drying Careal Grains. The
AVI Publ.

Chakraverty A & De DS, 1999. Post-harvest Technology of Cereals, Puises and
Oilsseds. Oxford & IBH.
Hall CW. 1670. Drying of Farm Crops. Lyali Book Depot.

Tadensz Kudra & Majumdar AS. 2002.Advanced Drying Technalogies. Marcel
Dekker,

Wallace B Van Arsdal 3 Michael J Copiey. 1963. Food Dehydration. AV! Publ
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Appfications of engineering piinciples; m

* Kinetics of one substitute reactions,
based moniloring of bloprocess paramasters

. v

Suggested Readings

Gregg ef al. 1070, Sead Processing, NSC. .

Henderson S & Parry SM. 1978, Agricuural Progess Engincering. 5 Ed. AV}
Pubi

Sahiay KM & Singh KK. 1994. Uni Operation of Agricultural Frocessing. Vikas
Pubi. House . . . :

BiOCHEMK:AL AND PROCESS ENGINEERING

Objective -

To acquaint end equip the students with the basic principles of biocherical
and procass enplnesnn_g . ’

Theory

2

288 and energy balance, fuid flow
principles, unit operations of procass engineering: .
UNIT|

Fundamehlals of growih kinelics, ma“tenance energy and yield concepts,
principles of media steritization, media formulations of industrial
&rmmlaum _-_..._'_,__,,_.,......._..__'_._.,._._...: .- -

Aarotic and agitatsd theology of fermentative fuids, design and scale-up of
Gioreactors, enzyme reactors. .

Principles of recovesy of famented products in bio-processing, instrumentation,
trensport phenomanon.

Practicai

kinetics of growth in batch cult;wes, design
consideration for bloreactors, madia preparation and sterifization, microprocessor

Suggeited Readings
Coulson JM & Richadson
Pergamon Press.

Traybal RE. 1981, Mass Transfer Operations, 3™ Ed. Harper & Row. ‘
Brennan JG, Butters JR, Cavetl ND & U
Operations. Eisevier,

Greancplis J Christie. 1999, Transport Process and Unit Operation. Allyn & Bacon
INDUSTRY/INSTITUTE TRAINING

Objectivs
Toexpose u. .ludenis to the industry

. 0+1 (NC)

Theory :
In-plant training in the relevant food industry during
plant to study the actual working of th
The evansation wili be based on the written report of the student

and the commants of the factory managess. The duration of lraining shelf be thyes

weeks. The student shall pa required to de training in the inslitule other than the
instituta in which he/she is enrolled

processing operation of the

IF. 199%. Chemlcai Enginsering. Vols, li. V. The

by AEL 1290. Food Enghesring

@ equipment and various unit operaiion;. ,

PFE’ 601
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TEXTURAL & RHEOLOGICAL CHARACTERISTICS
OF FOOD MATERIALS :

Cbjective ‘
To acquaint and equip the siudents with the textural & rheological properies of
food materials

Theory

241

UNCEL ’ .
Toxure classification. Relation of food texture with siructure and rheology,

Principles and practices of objective texiure measurements,  viscosity
measurements, )

Sensory methods of tedure and viscosity measurements and their correfation,
Rheolagical properties of foods, ‘ )
Mathematicel models and their application along with pipe line design and pum
selection for non-Newtenian fuids, Recen i o ol

e Vo t advances in taxtural, maological and
viscoelastic chamclgnstm of foods and thelr associated mathematical modals

Determination of viscosity of liquid foods, guninessc_hewiness springs
hardness of various fruits,

vegewbmandprocessedfoodsusingm flie
anslysis.  Determination of forca-distance relationship. Sensory evuu%u
subjective measuremsnt and comelation between subjective and objective
Measurements of foods

Suggested Readings : :
Bourne MC. 2002, Food Taxture and Viscosity: Concept and Mzasurement.
DemmM. i Press .
an JM. ot &L 1976. Rneslogy and Texture it Food Quallty. AVI Publ: journal
of Food Science and T i ’
Journal of Taxture Studies
Mohsanin NN.1838. Physical Properti

Gordon and Breach Sclence Publ

e of Plant and Animal Material, Vol |, I
Staffe JF, 1992, y

Rhsalogy and Texture in Food Quality. AVI Publ
ADVANCES N FOOD PROCESSING

Objective
Toacquaint and

engineering .
Theory

I+

equip the students with tha madsrn and latest techiiques of foca

Preservation of foods — physical and chemical maethods-microblological aspecls
theamo batleriology, process caiculation and selection.

Low temperature preservation - coolihg and cold slorage - freezs - concentration
and membrane separation process -

“hurdia technology -principles and
applications - food irradiation - advantages and applications,
microwave Processing - interaction with fod maerial
hydrostatic prassure reatment of food - equipmen
microorganisms,

ls- microwave equipmaent -
t, processing and effact on
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Practical

Calculation of heating and coaling load: design caculation of moisture
condensation in agricultural buildings; study of maisture migration behaviour in
storage bins; design aspect of cold storage '

Suggested Readings

Alxight LD. 1890. Environmentai Con'trol for Animals and Piants. ASAE
Textbooks.

Esmay ML & Dixon JE, 1986.Environmental Contro! for Agricultural Buildings. The
AV Corp.

Gaudy AF & Gaudy ET. 1988. Elements of Bioenvironmental Engineening.
Engineering Press,

Moore FF. 1994.Environmental Control Systems: Healing, Cocling, Lighting.
Chapman & Hall,

© Thretkeld JL. 1970, Thermal Environmantal Engineering. Prentice Hal

STORAGE  ENGINEERING  AND HANDLING  OF 241
AGRICULTURAL PRODUCTS .
Objective

To acquaint and equip the students with the sate storage of food materials, design

of storage structures and the design of diferent material handling equipments
used in the industries

Theory

Storage of graing, biochemical changes duning storage, production, distribution
and storage capacity sstimate models, storage capacity models, ecology, slorage
factors affecting losses, slorage requirements. '

UNIT 1

Bag and bulk storage, godowas, bins and sfos, rat proof godowns and rodent
controf, method of stacking, preventive- method, bic-engineering properties of
stored products, luncliqn. structural and therrnal design of structures, aeration
syslem,

UNIT I
Grain markets, cold storage, controfled and modified atmosphere storage, effects
of nirogen, oxygen, and carbon dioxide on storage of dusable and perishable

commodities, irradiation, storage of dehydrated products, food spoifage and
preservation, B!S standards.
UNIT iV

Physical factors influencing fow characteristics, mechanics of bulk solids, flow
rough hoppers, openings and ducts; design of bali, chain, screw, roller,

pneumatic conveyors and bucket elevators; principles of fluidization; recent

advanees in handling of food materials

Practical

Quality evalyation of stored products, design of storage structures, cold storage,

load estimation, construction, maintenance, static pressure drop, experiment on

PFE 514

)

Suggested Readings

FAQ. 1984, Design and Operation of Coig Stores in Developing Couninies. FAQ.
Hall Cw. 1970. Handling and Storage of Faod Grains in Tropical and Sub-tropical
Areas. FAO Pubt. Oxford & IBH,
Hencli:erblson S & Peny SM. 1976. Agricultural Process Enginsering. 5" Ed. Av)
u

McFarIané {an. 1983. Automatic Conirol of Foog Manufaclun‘ng Processes,
Applied Science Publ,

Multon JL. (Ed). 1989. Preservation and Storage of Grains, Seeds and their By-
products. CBS.

Ripp BE. 1984.Controfled Almosphare and Fumigation in Grain Storage. Elsevier.

Shefelt RL & Prussi SE 1992, Post Harvest Handling - A System Approach.
Academic Press.

Shejbal J. {Ed). 1980, Controlied Atmosphers Storage of Grains. Elsevier,
Vijayaraghavan S. 1093, Grain Storage Engineering and Technoiogy. Batra Book
Service .

SEED DRYING, PROCESSING AND STORAGE

Objective

To acquaint and equip the students with processing of seeds and |he design
features of the equipments used for their processing

241

Theory

UNITE

Processing of different seads
importance of seed processing.
UNIT I

Perfqmance characteristics of different unit operations such as pre- cleaning,
grading, conveying, elavating, drying, treating, blending, packaging and storage,
seed processing machinas fike scalper, debreadar, huller, velvet Separator, epiral

and their engineering properties, principles and

operalion and maintenance, instaliation and determinal
quality maintenance during processing, pfant design
Safely consideration in plant design,

UNIT I

stores, packaging-principlas, practices, materials and hermetic packaging, seed
reatment methods and machines used, method of stacking ang theirimpact,
design featuras of mediym and long term seed storage buliding

Practical

Study of various seeq processing equipments such as pre-cleanars, scalpers, air
screen  cleaners, graders, spiral and Pneumatic separators, seed



Suggested Readings
Chooksey MK & Basu S. 2003. Practical Manua!on Fish Processing and

. Quallly Control. CIFE, Kochi.
Chocksey MK, 2003 Fish Pmcssslngandeduct Deveiopment. CIFE, Kochd,
Half GM. 1997FishPmoesshg Technology. Blable Academic &meesaicnd
Lawrie RS, 1886, in Meat Scisnces. Vol. lil. Appiled Sclence Publ.
Meoad GC. 1988. Processing of Poullry. Elsevier.
Pearson AM & Tauber PW. 1984, Processed Meals. AVI Publ.
Stadeiman WJ & Cotterll Q.. 1980. Egy Sclerice and Technology. AV Publ,

FOOD PACKAGING

. ™
Objective

To acquaint and equip the students with packeging methads, padwamg matarials,
packaging mechineres, modern packaging techniques el

Theory

UNITL
intsoduction of packaging: Package, . mtms and design in the
development of protective packaging. Detenomﬁve ctmges L] foodstuff and
plckmmemodsofpmverﬂm o .

wire

" " Food containers: Rigid containers, giasswoodmbouu mwm

_carosion of containers (En plate); Flexible pu:uglngmahﬂdsandm

properties; Aluminium as packaging maleral; Evaluation of packaging materiat
and packaoe parformance.

Pmmmumm bags, typesofpotﬂas Mq:pers.catlon
and’ other tradlional packags; Retlortable pouches;

. Shell e of packaged
foodstuff,

Methods t0 extend shei! Kfs; Packaging orpedshablesmdprmasshdfcods
Special problems in packaging of food stuff

Pacikage standards acd regulation; Shrink packaging; Aseptic packaging, CA and
MAP, Active packaging; Biodegradable packaging

Practical S
Thickness, substance weight, waler absarption capability of flexitie packaging
materiels; Stength

bength properties of packaging matedals; Waler vapour ahd gas

: Umlss\mrdeuf-hﬂie packaging mateais; - idenjification and. chemical
resistance of plastic fims: Packaging of fultsfvegetables; Estimation of sheif-life

ofpack.  * food siuff; Famiiarizabon of types of packaging material

Suggested Readings

Crosby NT, 1981, Food Packaging Materials. Applied Science Publ.

Mehadeviah M & Gowramma RV, 1998, Food Packaging Malenals. Tata McGraw
Hill.

Paifing SJ. {Ed). 1980. Devalopments in Food Packaging. Applied Science Pudl

Sacharow S & Grittin RC. 1980. Principles of Food Packaging. AV Pubi

FOOD QUALITY AND SAFETY ENGINEERING

Objective

To acquaint and squip the students with the ialest standards to maintan food
quality as well as to study HACCP protocot

2+t

Theory
Food salety, need for qualy control and safefy, skategy and criteda
- microblological criteria for safety and quality, scope of food toxicciogy, ke

potendal and lood toxicants, biclogical and chemical conlaminants.

" Food additives anc derived subsiances, faclors affecting toxicity, designing saliely
" In products and processes, inkringic factors, mbﬁahingaul’erawmm
supply, sale and achievable she¥ life.

Pmmommwmtumww cnmdsmﬁmohlsk.mvlrmmenu
consideration , mechanical quality control.

Personnel hyglenic standards, preventative pest contiol, MWWM
gystevn, biclogical actors undariying food safety.

Proservation I‘Id stablity, conlaminants of focds, adulteration,
_ prevention and control, FPO, PFA, Codex, GMP, BIS and HACCP; Praclices,
, standards, specificaions,  application  establishment  and

- ..lmphmenUcn. HAGGPliﬂmnﬁtymanagmtsysm

e e ,a.--.w,_ ——
‘- .

eminﬂmdhod.h&aﬂmdysb.pmamww

pcqa:tplt:ccP CCP Decision tree, HACCP control chart. HACCP case

siudiss; Survey, BIS, FPO, Codex slandards and specifications. Visis o food -
Muviutomwvanmquditymdwslyaspewm

Suggested Readings

Chesworth N. 1897, Feod Hygiens Auditing. Black!oAcademlcPw!ule y
Chapman & HaK.

DwidAShnphn&Naﬂ\anaptm 1984, PmcblssandewesmrMSah
Processing of Foods. Bullumm-l-hhemam .

Jacob M 2004, Safe Food

Jose M Concort. 1988, FoodTotioology ParM Principles and Concepls, Part B. -~
Contaminants dnd Additives. Marcel Dekker, :

1997 HACCP - A Practical Agproach.’ ne

Chepman & Hall i .
FARM STRUCTURES AND ENVIRONMENT AL CONTROL 1+1 ‘
Objective

To acquainl and equip the students with the lachniques o conrol (mperature,

mummmmpodﬂmdmtmmtefavw-mwmm
Rkt m sfuctures -+ LT .o

EE R Y LA NI S

Theory

Themmodynamic properties of moist air, psvchmmdmaﬁmmu
frogrammes for thermodynamic properiies.

Fam stuctures, thelr design . consiuctional detalls and dasign of low cost
siructures, Heating, ventilating and eshaust systems, aw disvilution and ar
cleaning, cambustion of fuels and equipment,

UNITH

Dréing and dehumidifcation system, au-waler contacl operalions and
avaporalion, process and product air condilioning, anergy sficient environmental
conlrot practices.

ingtruments and measurements, codes and standards



PFE 508

Suggested Readings

Ahmed T. 1997, Oajry Plant Englneering and Management. 4" Ed. Kitab Mahal.

Chakraverty A & De DS, 1981, Past-harvest Technology of Cereals, Pulses and
Qiisesds. Oxford & IBH. -

Gary Krutz, Lester Thompson & Paul Clear, 1984, Oesign of Agricuitural
Machinery. John Wiley & Sons. . :

Halt CW & Davis DC. 1978 Processing Equipment for Agricuftural Products. AVi
Publ. . ' '

Henderson S & Pemry SM. 1978, Agricullurs! Process Engineering. §" Ed. AV
Publ.

Johnsen AJ. 1988.Process Conlrol Instrumentation Technology. 2™ Eq. Wilsy
International & ELBS.

Rao T. 1986. Optimization: Theory and Appiicetions. 2™ 4. Wiley Eastern,
Richey CB. (Ed.). 1961, Agricultural Engineers’ Hand Book. McGraw Hill
Romeo T Tolado. 1697, Fundamenlals of Food Process Engineering. CBS.
Slade FH, 1987. Food Processing Plant. Viol, 1. Leonard Hill Books

FRUITS AND VEGETABLES PROCESS ENGINEERING Fagl

Chjective

To acquaint and €quip the students with processing of fruits and égetables and
the design features of the equipments used for their procassing.

Theory

Importance of past harvest technology of fruits and vegetables, structure, celiutar
components, composilion and nutritve value of fruits and vegetables, fuit
ripening, spoilage of fruits and vegetables, _

LT Ut ’

Harvesting and washing, - pra-cooling, preservation of fruits ang vegetables,
blanching, commercial canning of fruits and vegetables, minimal processing of
fruits and vegelables. . .

UNIT 1Y

Cold storage of fruits and vegetables, cantrolied atmosphers packaging of fruits
and vegetables, gas compasition, quality of storage. .

Intermediate moisture foods, ohmic heating prnciple, high pressure processing of
fuits and vegetables, applications, sensory evaluation of fruit and vegetatle
products, packaging technology for fuits and vegetables, generaj principles of
quality standards and contro, FPO, quality attributes.

Practical

Detenmination of size, shape, density, area-volume-mass relationship of fruits and
vegetables, sugar-acid ratio of fruits, evaluation of washer, grader and packaging
methods, experiments on drying of fuits and vegetabies, contralled atmaosphere
storage and quality svaluatign. :

PFE 509

Suggested Readings
Cruesss WV. 2000, Commerciai Fruit ang Vi

' ogetabie Prodycts. A robios,
chgzol.s‘n;d;ﬁca Danthy. 1997 Frut and Vegetabla Process%:g‘ Intemational
uok,

.
Verma LR & Joshi VK, 2000, Poat Harvest Tegnn, f Fruil
Vols, L1, tnds p o ology of Fruits ang Vegetables.

MEAT PROCESSING 2+1
Dbjective

To acquaint and €quip the students with Processing of maat ang al
and the design leatures of the equipments used for their |:»mce=:singme products

Theory
UNIT|

Meat and pouilry products: Introduction, Kinds of meat an; . i
classification of meat, composition of meat. el and poulry o,

Sllat.:'ghut?ng: Pre staughter operations, post slaughter operations, whoigsajg and
relail cuts,

Preservation of pouttry: different methods, stuffed prog

ucts, froz
poullry concentrates ang flavours, synthetic pouitry flavour. = products,

] N iting, meat and different meth
freezmg of Meat, physical ang chemical changes duing chilling ang eftreqegshg
packaging of meat and meat broducts, quality control, )

breaking mechanisms, rréezing o o9, pasteurization des jon
dehydration of 899, different dehydration methods, | Y ey and
Specificalion of egg products,

presarvation techniques, chilling, freezing,
Quatity control in fish procassing

Practical

Experiments in slaughtering dressing, wholesale and refait ing: i

: B . wh Cutting: Curing
preservation of meat and magy Products, estimation of uality of it
desugarisation, preparation of whole A rugh unt,

] 8 €39 powder, yoik Powder, fragzi
drying of figh, canning of fish, visit tg meat and fish Processing units SEENG of fsh,




CE&01 -

CE 602

- -PIOCESS8s.

-UNIT I

oy

Snggoshd Readings

Kreith £ & Tchobanoglous G. 2002.Handbook of Solld Waste Management.
McGraw Hill

RmuhmduTV 2008. Management of Municipal Sofid Waste. Capi'lal Publ. Co
PROBAB!USTIC APPROAGH N DESIGN
Objsctive .

To acquaint and aquip the students with differant probabilistic mathods for
dynamic loading design - .

Theory
UNITL

240

Review of various approaches in enginesring design and introduction of
probabilstic approach.

Randorn variabies. Probabiiity distribution and density incions. Expected values,
Mean. Variance, Conglitional probabillty. Characteristic functions.

Function of random vardable. Concepls of stavonary, emgodic and non- statidnary

Aulo comelation. Cross-corrslation. Covariance functions. Powers spaciral and
croas spectral density functions and their determination from eperimental data.
UNITY

Broad-band and Narrow band random pmcmes White ncise, Application in
various discipines of enginesring

Suggested Readings

Benjamin JR & Alen C: 1875, Probabifty Statistics and Decision for Civi
. E

ngineers. MGH New York.

‘Evan DH.1992. Probabilily and its Applications for Engfnee:s ASQC Press &
Marcel Dekiar

- RANQOM VlmA‘HONS '

40
Ohjective

To acquaint and equip the mdmts with dssgn by finear and nonlinear random
loading analysis

Theory

\...poNse fo linear single and muli-degres of freedom system to stationary and
non-stationary random excitation.
Ny

Response of o OUS systems Nomnai mode method.

Non-finear random vibration, Level cross’mg Peak and enva!ope slaustlcs First
excursion land fatigue failures.

s Appli::alions to mechanical, aero, civii, ccean and igﬂcmn.g:al engineering systems

Suggested Readings

Benjarnin JR & Alen C. 1875, Probabilly Statistcs and Decision for Civil
Engineers. MGH New York. -

Lipson C & Shels NJ. 1973. Stafistical Design and Analysis of Engineering
Expenments. McGraw Hil.

Subra Suresh. 1598, Fauque of Matanals. Cambndge Univ. Press

CE 603

NE 501

DESIGN OF BINS AND SILCS 244

. Objective .
To soqueint and equip the students with Design practices for optimum

design of grains swragomhms
Theory '
UNIT1

Computer alced dulgn'manual& Rankine's and Coloumb's thecries ofactive and
passive pressuras.

- Janssen's and Aly's (heories grain pressure theories for design of deep and

shaflow sflos. Reimbert's theory of silo design.
WNIT I

" Comparison of Ausiralian {AS) and Indian (BIS) deslgn criteria for bins and silos. -

Computer aided design ofwgrain sitos by developing fowcharts and
programs for underground and over ground silos

Practical -

of silos of various ms:i‘lhsuslngamlabh software, Usaof-—-» :
different slandard codes and theories In the development of flowcharts and

design program for various capacity siios

Suggested Readings

AS-3774.1980. Loads on Sulk Soild Containers.

BS-5081,1974. Specifcations fv Cylidrical Storage Tower Silos and
Recommendations for thelr use. BIS Relevant Standards. )

Rajgopalan K 1989. Storage Structure. Oxford & 1BH.
Reimbert M &Raimb«lkﬂss. Design of Bins

Mechanical Enginsering
MECHANISM ANALYSIS AND SYNTHESIS
Obsjective

To acquaint and equip tha students with lmpoﬂml area for analvsls and design of
Farm Machinery Mechanism

I+0

Thooi'y
UNITY

inkoduction to kinematics of mecharisms, kinematic anaysis and synthesis

moblity and degree of freadom of a mechanism, systemabic of mechanisms
deriving other mechanisms from linkages.
UMITH

Relative motion, instantanecus center methed, Kennedy's theorem. Graphical and
analytical methods of displacement, velccity and acceleration anatysis, Computer
+ Aided analysis of maechanisms.

Dimensional synthasis of inkages for path generation, lunction genarstion and
rigid-body guidance problems. Graphical techniques. Relative pole method and
maethod d‘ gwerseun slc. Anelytical kinemalics synthesis of linkages,

Freudenstein's method, Loop clasure equations based on complex
variable approach



ME 502

Kinematics of gears-Analysis of epicyclic gear lrains. Synthesis of gear
trainscompound and epicyclic. Cam - follower system; standard follower motions
and combinaticns, impartance of follower acceleration in ¢cam system dynamics,
tgrms reiated to cam deisgn- their importance. Cam synthesis — graphical cam
profile layout for a dasired follower motion. Analytical determination of cam profite
co-ordinates for disc cam operating common types of follower.

Suggested Readings

George N Sandor & Arthur G Erdman.1984. Advanced Mechanism Design -
Analysis and Synthesis. Vols. L, Il Prentice Hafl.

Noiton. 2003, Design of Machinery - An Introduction to the Synthesis and
Analysis of Mechanisms and Machings. McGraw Hil

Shigley Vicker. 2007. Theory of Machines and Mechanisms. McGraw Hill,

Sonk AH. 1974. Mechanism Synthesis and Analysis. McGraw Hili.

VIBRATIONS ) kL)

Objective )

To acquaint and equip the students with Sugmﬁcan! field in the study and Analysis

of farm machinery dynamics

Theory

Vibration motion and its lemminology. Undamped free vibrations, equalions of
motion-natural fequency. Energy method, Rayleigh method; eflective mass
Principie of Vitual work. Equivalent spring stifness in paraliel and in series.
Hamnonic analysis and Fourier Series. Damping - viscous, solid, coulomb
equivalent dampers. Viscosity damped Fee vibrations, togarithmic decrement.
Forced vibfajons with harmonic excitation and rotaling unbalance, Energy

dissipaled by dampling. Forced vibration with gamping, Vibration |solallon and
force and motion transmissibiity.

Two degree of freedom systems. Principal modes of vibration, co-ordinate
coupling. Vibration absorbers, Free vibration aquation of motion for mulli- degree
of reedom systems. influenca coefficients and Maxweil's reciprocal theorem,
stifhess coeficiants. Numerical methods for finding natural frequencies for mult
degree of freedom systems.

Vibration of lumped parameter systems and- continucus systems. Lagrange
equations. Vibration measuring instruments: Vibrometers, velocity pickups,
Acceleromeler and frequency measuring instruments, Applications of vibrations.

Suggested Readings
Groves GK. 1996, Mechanical Vibralions. New Chand & Bros., Roorkee.
Rao S5. 2005. Mechanical Vibration. John Wiley.

Wiliam T Thomson.2004. Theory of Vidration wikh Application. 5" Ed. Marie Dilion
Dahleh Amazon Co

EE 501

EE 502

‘measurement -

r Sci | ines!
APPLIED INSTRUMENTATION 241
Objective

To acquaint and equip the students with various types of transducers for study and
analysis of various variables

Theory
UNIT | :

Basic instrumentalion systems and transducer principles. Displacement
Transducers: Polentiometer, LVDT, Piezoelectric and capacitive {ransducers.
Digital Transducers. Velocity tranaducers — Analeg and Digital

Acceleration and absoiufe motion measurement. Force transducer -Strain Gauge,
Hydraulic load cefl, Cantilever type and Proting ring. Method of separation of
force - Torque, Power and Energy measuning techniques.

Temperature measurement using Bi-metals, PTRs, Thermistors, Thermocouples,
Electronic IC sensors and Pyrometers. Heat flux measurement. Humidity

Dry and Wet buib, Hair hygrometer and Humister. Soll and Grain
moisture trangducers, pressure measwrement -  Manometers, Bourdon Tube,
Diaphragm type transducer. High pressure and vacuum sensing techniques.
UNITN

Flow transducers, Positive displacement, venturimeter, Rotameter, Drag force,

Ultrasonic, Eiectromagnetic, Hot wire anemometers. Time and  frequency
measurement.

UNITV

Levet measurement, OD and pH measurement, PCO2 and grain quality
measwement. Biomedical measwement - BP, ECG elc, Ultrasonic flaw
delection, Spectroscopy

Practical

Study the characteristics of various ransducers . Potentiometer, LVDT, Proximity
sensors and Photo pickups, Load cefl, Thermistor and Thermocouple, LM 335/AD

590se of varous Apalog Intesfacing blocks: Attenuators, Amplifiers, A/D

converters, Filters, digital interfaces using Wave shapess and jevel shifters,
Practice of using interfaces and developing suitable software for data acquisition
through PC/Microcomputer: Use of Microcomputer kit, Study the use of 8255 /O
iC, Study the use of printer port in a PC. Data acquisition through PC/Kit

Suggusted Readings

Doebelin EQ.1990. Measuremenf Sysiems Applications and Design. Tata
McGraw Hill.

Nakra BC &Chaudhary KK. 2004,
Tata McGraw Hill

Sawhney AK. 2008. Eleclrical  and  Eieclronles
Instrumentation. Dhanpal Rai & Sons

PROCESS CDNTROL SYSTEM

instrumentalion Measuremenf and Analysis.
Measurement and

2+4
Objective

To acquaint and equip.the students about the concepts involved in process control
system Lo control variables at the desired level



. CSES5M

Theory

introduction to Process Control - Controlied Variable, Control strategy, Single

Variahle and mulli variable control systems, Procass Control loop, Open loop and
closed loop contral system, Linear and non linear control system, Transfer
function and procedure for determining the Transfer function of Complex Controt
System, Representation of a Control Systern by block diagram and its Raduction

Characteristics of rea Process - Process Equation, Controlling & Controlied
Variable, Transient & steady stale response, Self Reguiation Propesty, Control
System Parameters, Evaluation of Control System. :

moroved Control thcough Comﬁlam Controt
actions, OWOFF Mode, Proportional Mode,
Gomposite Control Mode (PD. Pi, PiD, Modes).

of process - Controfler Modes of
integral Mode, Derivative Mode,

Anaais of Common foop, Involving - Flow control (Sold, liquid and gassaus flow),
Pressure regulation (Pressure Transducers), Liquid level {Mechanical & Electry
Systems), Temperature Control (Thermistor and thermaocouple).

UNITY

\ntroduction to Computer- Control of Process Application and
Congitioning, Design of OP AMPS circuits used to im
integral, Derivative and Composite Modes. Study
Ejactrical and Mechenical Systems.

Pra

ctical
Study of various controllars by using Op-Amps, Use of MICropfOCessoes in Process
contral. .

design - Signal
plement Proporional
of various computer Controfled

Suggested Readings

Johnson CD.1977. Process Control instrumentation Technology. PPH.

Manke BS.2008, Linaar Controf System. Khanna Publishers
COMPUTER GRAPHICS 241

To acquaint and equip the students with the under iined concepts for generating
various geometrical shapes and processing them ’
Theory

UNITY )
Graphic display devices, Interactive devices, Line and circle plotting techniques

by using Bresanham's algorithm, Windowing and ciipping, Sutherland Cophen
algorithm, Cyrus and Beck methad.

Curve drawing using Hermite Polynomial, Bezier curve, B Splines, Picture
Trans!otmgﬁm. transtation, rotation, Scaling and Mirroring

aD Graphics, 3D transformation rakation about an arbitrary axs. Curved surface
generation, Hidden surface removal.

UNT Y

Orthogonal Projaction and multiple views, Isometdic projection, Perspective
projection, 3D Clipping

UNITV

Generation of solids, Sweep method, Interpoiation, Graphic Standaeds, CGS

Modeling, Appiications of Computer Graphics
Practical

Practical problems on above iopics
Suggested Readings -

Hearn Donald. 1996. Camputer Graphics. PHI.
Schaum. Series. 2004. Computer Graphics. TMH

CSE 602

)

NEURAL NETWORK AND TS APPLICATIONS 2+1
Cbjactive

To acquaint and equip the students about the cancepts of neural network for
solving enginearing problems :

Thaory

\ntroduction to neural network and its comparison with biolopical system.
Parcaplron and linear saparable functions, mutti-ayers perceptrons.

Back propagation, one basic tsaming algodithm for fend-forward heural network,

variation and improvement for back-propagation  aigorithm, Generalisation of
lsarning algorithm.

NN W i
Recurrent Networks: Hopefiald networks and Boltzmann Machine.
Unsupsrvised leaming and self organized features maps

UNITY

‘Application of naurdl natwork in function appraximation, time series
predictions, pattern racognition, control systems and opmization in
engineering problems ‘

Practical

Development of neural network by back-propagation Jearning algorithm using
MATLAB for function approximation, time series predictions, pattem recognition,
control systems and optimization in engineering problems.

Suggested Readings —

Haykins S.1999. Neural Network- Comprehensive Study. PHi.

Hertz J, Krogh A & Pakmer RG. 1991. introduction fo Theory of Neura!
Computation. AddisoniWesley .



COMPULSORY NON-CREDIT COURSES

. (Compuisary for Masters programme-in-afl discipres: Optional for PhB ithoas)

Course code | Course Title - . Crodits | .
PGS 501 LIBRARY AND INFORMATION SERVICES 0+1
PGS 802 TECHNICAL WRITING AND COMMUNICATIONS 0+1
SKILLS
G5 503 INTELLECTUAL PROPERTY AND 15— 1+0
e-Courss) MANAGEMENT INAGRICULTURE
PGS 504 AS NCEPTS | T TECHNIQUES 0+
PGS 508 AGRICULTURAL RESEARCH, RESEARGH ETHICS 149
{e-Courss) AND RURAL D%LOEMEM PROGRAMMES
PGS 506 DISASTER MANAGEMENT 140
(e-Course)
Course Contents
PGS 501 LIBRARY AND INFORMATION SERVICES 0+1
Objective '
To aquip the liorary users with skills to trace Information from libraries efficiently,
to apprise them of information and knowledge resources, to cary out fiterature
urvey, to formutate Informatlon search strategies, and fo use modem tools
(Intemet, OPAC, search engines ete.} of information search.
Practical
Introduction to libcary and its services; Role of fibraries in educalion, research and
technology transfer; Classification systems and organization of library, Sources of
information- Prifnary Sources, Secondary Sources and Telary Souices;
Intricacies of abstracting and Indexing services (Science Cilation Index, Biological
Abstracts, Chiemical Abstracts, CABI . '
Abstracts, stc.): Tracing information from reference sources; Literature survey;
Chation techniques/Preparation of bibliography, Use of CD-ROM Databases,
Online Public Access Cataiogue and other computerized library secvices; Use of
Internet including search engines ang its resources; e- resources access
- methods. - ) ’ .
PGS 502 TECHNICAL WRITING AND COMMUNICATIONS SKILLS 0+1
Objective S ’ - .
To equip the students/scholars with skills. to write dissertations, research papers,

stc. To equip the students/scholars with skills ta commu,
Engl as wall as.wriling)

Practical

Technicai Writing - Various forms of sclentific wiitings-
reviews, manuals, ‘efc; Various parts of thesis and rese
page, authorship contents page, preface, introduction
and methods, experimental resulis and

summaries, précis, citations etc,: commonly u
fesearch communications; iflustrations, photog
caplions; pagination, numbering of tablas and ill
dates in scienlific write-ups;
Communication Skills -Grammar (Tenses,

nicate and articulate in

theses, tachnical papers,
arch communications (Uitie
review of literature, material
discussion); Writing of abstracls,
sed abbreviations in tha theses and
raphs and drawings with suitable
ustrations; Writing of numbers ang
Ediling and prock-reading; Writing of a review articla,

. parts of speech, clauses, punctuaticn

marks); Eror analysls (Common erors); Concord; Cotlocation; Phanetic symbols

and transcriplion; Accentual pattern: W
in group discussion; Facing an interview: presentation of scientific papers

eak forms in connected speech: ricipaticn

PGS 503
{e«Courge)

Suggested Readings .

Chicago Manuel of Styla. 14" Ed. 1996, Prentice Hall of Indla,
Collins’ Cobuild English Dictionary, 1995. Harper Colins.

va?r" HM & Walter JA. 1970 Technical Wring. 3™ Ed._Holt, Rinshart &
inston, .

Homby AS. 2000.Comp. Oxford Advanced
English. 8" Ed. Oxford University Press.

James HS. 1994. Handbook for Technical Wiiting. NTC Business Sooks,
Joseph G. 2000. MLA Handbook

for Witters of Research Papers. 5 Ed. Affiliated
East-West Press. : )

Mohan K. 2005. Speaking Engish Effectively. MacMilan India. i

Richard W'S. 1969, Technical Wiiting. Bames & Noble.
Robert C. (Ed.). 2005. Spoken English: Fiourish Your Langusge. Abhishek.
Sethi J & Dhamija PV. 2004. Course in Phonelics and Spoken English, 2 &g,
" Prentice Hall of India. . .
Wren i;: .1 Mgrh'n H. 2008. High School English Grammar and Composition_ S.
Chand & Co : ’ '

INTELLECTUAL PROPERTY AND ITS MANAWEMENT IN
AGRICULTURE '

Objective

The main objective of this course is to equip students and stakeholders with
nowiedge of intellectug property rights '(IPR) related protaction systems, thelr

significanca and use of IPR as a too! for wealth and value creation in a knowtedge-
based economy

Theory

Historical perspectives and need for the introduction of Int
fegime; TRIPs and various provisions In TRIPS Agresmant; Intefiectual Property
and Inteliectusl Property Righls (IPR), benefits of securing IPRs; indian
Legislations for the protection of various ftypes of Inteflectual P

roperties;
Fundamentals of patents; copyrights, geographical Indications, desi
layc_)ul_. trade secrets and traditional kn

eflectual Property Right

. io-diversity protection; Protectabie subjectf
matters, protection  In biotechnology,

. protection of olher bioiogicai materials,
ownership and pericd of protection; Naticnal Biodiversity protection initiatives;
Convention oo Bidogical Diversity, intemational Treaty on  Plant Genstic
Resources for Food and Agrcuiture; Li

> censing of technologles, Material transfer
agreemants, Research coltaboration Agreement,

License Agreemeni
Suggested Readings .
Erhisch EH & Maredla K.1988 _inteflectual Property  Rights in Agricuitural
8htechnaiogy. CABI. '
Ganguli P. 2001,

‘nteflectual Property Rights: Unlaashing Knowiedge Economy.,
McGraw-Hil,

Intettectual Property Rights: Key to New Waa‘!h Generation. 2001, NRDC &
Aesthetic Technologies. ’

Ministry of Agricuture, Government of india. 2004, Stafe of indian Farmer. Vol. V.
Technology Generation ang IPR Issues. Acadernic Foundation, :

Rothschild M & Scott M. (Ed.). 2003. Intellectual Property Rights in Animal
Breeding and Genetics. CABI. - )

Saha R. (Ed.). 2008. /nteflectual Property Rights in NAM and Othe: Developing
Countries: A Compendiunt ¢n Law and Policies. Daya Publ. ‘House,

The Indian Acts - Patents Act, 1970 and amendments; Design AGL 2000
Trademarks Acl, 1999 The Copyright Act, 1957 and amendments; Layout Design
Act, 2060; PPV and FR Act 200

I, and Rules 2003; Nationai Biological Owersity
" Act, 2003 - .

‘Leamer's Dictionary of Gument .

L



PGS 504

PGS 508
{e-Course)

BASICCONCEPTS IN LABORATORYTE CHNIQUES

Objective

To acquaint the students about the basics of comimonty used technigues in
laboratory )

0+1

Practical

Safety measures while in Lab; Handling of chemicat substances; tsa of burettes,
pipettes, measuring cyiinders, flasks, separatory funnei, condensers,
micropipattes and vaccupets: washing, drying and sterilization of glassware;
Drying of solvents/chemicals. Weighing and preparation of solutions of-different
strengths and their ditution; Handling techniques of solutions; Preparation of
different agrochemical doses. in field and pot applications; Preparation of
solutions of acids; Neulralisation of acid and  bases; Preparation of buffers of
different strengths and pH values. Use and handiing of microscope, laminar flow,
vacuum pumps, viscomeler, thermometer, magnetic  stirrer, micro-ovens,
incubators, sandbath, waterbath, Gilbath; Eieclric witing and earthing. Preparation
of media and methods of sterilization; Sead viability testing, testing of pollen

viability, Tissue culture of crop plants; Description of flowering plants in botanical
terms in refation to taxonomy

Suggested Readings

Furr AK. 2000. CRC Hand Book of Laboralory Safety. CRC Press.

Gabb MH & Lalchem WE. 1988. A Handbook of Laboratory Solutions. Chamical
Publ. Co ) '

AGRICULTURAL RESEARCH, RESEARCH ETHICS AND RURAL 1+0
DEVELOPMENT PROGRAMMES '

Objective

To enlighten the students about the organization and functioning of agricultural
fesearch systems at national and intemational levels, research ethics, and rurai
developrent programmes and policies of Government

Theory

UNIT|

History of agricuiture in brief, Global agricuitural reseanch system: need, scope,
opporiunities; Role in promoting food security, reducing paverty and protecting the
environment; National Agricultural Research Systems [NARS) and Regionat
Agricultural Research Institutions; Consultative Group on International
Agricultural Research (CGIAR): International Agricuitural  Research Centres

(IARC), partnership with NARS, role as a partner in the global agricuiturat
research system, strengthening capacities at national and fegional levels;
Internationai feliowships for scientific mobility.
UNIT i

Research ethics: research integrity, research safely in taboratories, welfare of

aninals used in research, campuler ethics, standards and prablems in research
ethics.

UNT N

Concept and cennatations of rura development, rural deveiopment policies and
strategies. Rurat  davelopment programmes: Community Development
Programme, Intensive Agricultural Distrct Programme, Special group - Area
Specific Programme, Integrated  Rural Development Programme (IRDP)
Panchayati  Raj Institwtions, Co-operatives, Voluntary Agencies /Non-
Governmental Organizations. Critical evaluation of rural development policies and
programmes Constraints in implementation of rurat policies and programmes

P@s 508
{e-Course)

~,

)

Suggﬁsted Readings

Bhalla GS & Singh G. 2001.indien Agricullure - Four Decades of Devebopmant,
Sage Publ,

Punia MS.. Manual on Intemational Research and Research Ethics. CCS,
Haryana Agrcultural University, Misas. ’
Rao BSV. 2007. Rura! Developmen! Stra
innovations and Initiatives. Mittal Publ.

Singg K.. 1998.Rursl Development - Principles, Policies and Managemant. Sage
ubl ]

DISASTER MANAGEMENT 140

Objective

To introduce leamers ta the k
management; to equip them to
risks vuinerabikty; and capacity building

ey concepts and practices of natural disaster

Theory

UNITY .

Natural Disasters- Meaning and nature of natural disasters, thsir
effacts. Floods, Drought, Cyclone
eruptions, Heal and cold Wa
rise, Ozone Depietion

types and
. Earthquakes, Landslides, Avalanches, Volcanic

. Climatic Change: Global warming, Sea Leval

UNITY -

Man Mede Disasters- Nuclear disasters, chemical disasters, biological disasters,
buitding fire, coa fire, forest fire. Oil fire, air poflution, water pollution,
deforestation, Industrial wastewater poliution, road accidents, rail accidents, air
accidents, sea accidents.

UNIT i

Disaster Management- Efforts to miligate natwai disasters at national and global
levels. international Strategy for Disaster reduction, Concept of disaster
management, national disaster management framework; financial amangements;
role of NGOs, Community-based organizations, and media. Central, Stale, District
and focal Administration; Armed forces in Disaster response; Disasier response:
Police and other organizations "

Suggestad Readings h

Gupta HK. 2003.Disaster Management. indian Nalional Science Academy. Orient
Blackswan, . : :

Hodgkinson PE & Stewart M. 1991.Coping with Calastrophe: A Handbook of
Disaster Management. Routiedge.

Sharma VIC. 2001.Disaster Management. National Centre for Disastes
Management, India,

legies and Role of institutions - issuss, -

conduct thorough assessment of hazards, and .

o
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