UNIVERSITY OF MUMBRAT
NolIG /270 of 2009

CIRCULAR :-

A reference is invited to the Ordinances, Regulations and syllabi relating to
the Bachelor of Engineering degree courses vide this office Circular No.UG/301
of 2004, dated 14™ July, 2004 and the Principals of the affiliated colleges in
F.ngineering are herehy informed that the recommendation made by the Faculty of
Technology at its meeting held on 1% April, 2009 has been accepted by the
Academic Council at jts meeting held on 27% May, 2009 vide Ttem No.4.18 and
that, in sccordance therewith, the syllabus for the Fourth Vear Printing and
Technology (Sem. Vi1 and VIII) of the B.E, degree course is iniroduced as per
Appendix and that the same has been orought into force with effect from the
academic year 2009-2010. -

MUMBAT-400 032 PRIN K VENKATAR AMANT
13% July, 2009 REGISTRAR
Ta

2

The Principals of the affiliated colleges in Engineering.

A.C./4.18/27.05.2609

No.UG/ 276 - A of 2009, MUMBAI-400 032 13% July, 2000
Copy forwarded with compliments for nformation to: -

1) The Dean, Faculty of Technology.
2) The Controller of Examinations,
3) The Co-ordinatar, University Computerization Ccntr{

'
.
70

/Y
(DHKATE)
DEPUTY REGISTRAR
(U.G/P.G SECTION)
el

e oY
FATE)

Copy to: -

A

The Directar, Board of College and University Development, the Deputy Registrar (Eligibility and Migration Section), the
Director of Students Welfare, the Executive Secretary to the Vice-Chancellor, the Pro-Vice-Chancellor, the Registrar and the
Assistant Registrar, Administrative sub-center, Ratnagiri for information,

The Controller of Exsminations (10 copies), the Finance and Accounts Officer (2 copies), Record Section (5 copies).
Publications Section (5 copies), the Deputy Registrar, Enrolment, Eligibility and Migration Section (3 copies), the Deputy
Registrar, Statistical Unit (2 copies), the Deputy Renistrar (Acconms Section), Vidyanagari (2 copies), the Dep uty Rt
Affiliation Section (2 copies), the Director, Institute of Distance Education, (19 copies) the Director University Computer Center
(IDE Buﬂding), 1.’13yanag,ari, (2 copies Jthe Deputy Registrar (SpECI?.! Ceu)_ the Dgpp_ty R -egls'!xar,(PRO) . the Assistant Re gi strer,
Acadermic Antharitics Unit {2 copies Jand the Assistant Registrar, Executive Authorities Unit {2 copies ) . They are requested to
trert this as action taken report on the concerned resolution adopted by the Academic Council referred Lo in the sbove Cireular and
that, no separate Action Taken Report will be sent jn this connection. the Assistant Registrar Constitvent Colleges Unit (2 copies
kBUC_T(!_ copy), the Deputy Acconnt, Unit V{1 copy ), the In-charge Director, Centralize Computine Facility (1 cane ) tha

CCEDIOMSE () ;s thn Trlanth e M abae # 1 it -
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Enclosure to Item No. £+ 13
27.5.2809
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? UNIVERSITY OF MUMBAIT |
l

Revised Syllabus for the
Fourth Year Printing & Packaging
Technology

(Semester VII & VIII)

WK/ 1 ¢ v At e e 20 i
(With effect from the academic year 2009-201¢)
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UNIVERSITY OF MUMBALI
Scheme of instructions & Examination
at
B.E. (Printing & Packaging Technology)

Semester - V(| B, (Printing & Packaging Technology)

1 . Tect e \—‘ﬁ-“."—
[SNo | Subjects No. of periods per Duration Marks
! week (60 minutes of theory
| CﬂCh) paper .
| Lectu | Pragy Tutor | (hours) Theory | Term | Practic | Oral | Total
| re ical | ial aper | work | al
Pl Product Packaging — ] 04 - P b2p - 125
— S —— 1 = | 02 | 03 100 25 -- -
e Prlnlntmg Technologies 03 02 - 03 100 25 i 25 150
S S S
3. En'\'lronmemal 04 02 - 03 100 25 . - 125
. Sciences & Waste
| Management
:'_f4_ Packafging & Printing 05 02 - 03 100 25 - 25 150 |
‘ Machinery & Systems | |
_ 5. | Elective -1 04 [ - |03 100 25 = 25 150 |
. 6. | Project- A - 02 - . - 25 - 25 50 i
f Total 20 [ 10 [ o2 750 |
Semester — VIII B.E (Printing & Packaging Technology)
"SNo i Subjects Wo. of periods per | Duration i Marks B
| l week (60 minutes of theory' |
each) paper ! ‘
Lectu | Pract "Tutor (hours) | Theory | Term | Practic | Oral ; Total
? re | ical ial | paper | work al ! o
L. | Product Preservation | 04 t 02 = 03 | jo0 25 4 25 |25 1 17%
| & Speciality ! | ‘ (- : | ‘ ;
| Packaging | | | f ! A T S
2. | Packaging & Printing | 04 ' 02 | = { 03 Lo 100 ‘ 25 | - 125
__ | Management ; - ‘ e LY SCYTS S X L
3.0 Packaging Distribution | 04 | (0 - 03 O-T1 35 1, 23 150
& Logistics S, S NUS Du— N L L] e e
<. | Elective - I 04 02 b3 100 23 : - 156
3 Projeat=B B T S R S N L BRE
‘ _ﬁ‘j;"tllﬂ! I 16 ‘77"7 S S 7~":r

.
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'Edible nuts & procassed s

QL 7
c T . SN ) - p
- OpIces/whoiz & LOUNG & Vive? s

~ackaging requirsment

~ Aa s, Svaluat
-2 0Btimium sne-

~anznates and salection

/P;Ekﬁgﬁjgﬁgﬂﬁgﬂ“—““‘“‘l“‘m Semester - VII I
D - — e IR et
L N . R ——
P ek - Practical | SR
v{gcp'?rso min. r’J o _Tutorial | 02 [
we - | Hours I Marks ~
T ,-«'[‘“ __Theory Examinaton | 3 | 100
1 ,./qyste"’ [ . Practical | - | . _ T
UL — : - S
ot I ~OralExamination | -- - .
——] I - TemWork | - 25 1
2
S~ Detailed Syllabus ] Periods | Weightage |
L pUSTRIAL PRODUCTS PACKAGING 10 18%
14 Engineering = Light/medium/Heavy Engg. Products (eg.Motors, i ;
F pUMPS, Refrigerators, TV Sets, generators) ! 1
Electronic Products — spare parts and components (Automotive
components tools/tool sets(etc.) '
Analysis of Product Packaging requirements — Blister/skin | }
ackaging, Carton packaging, Woocen/crate/sheathed crates, ! !
| pallet boxes etc. i ! |
___—TFACKAGING OF DRUGS & PHARMACEUTICALS: 10 |  18% |
- Injectables and orals/ointments - ;
Ampules, ‘i2ls, strip/blister packaging: | !
Packaging of bulk drugs — reference to IP/BP and significance | B !
i | PACKAGING OF CHEMICALS: B E
a) Cement ; |
| b) Fertilizers : !
. ¢) Pesticides/Insecticides E |
| d) Petroleum products | | :
| e) Others l |
| Alternate bulk packaging systems and their applications, i ! ;
| benefits etc. } ) ! }
IT-IV | PACKAGING OF HOME CARE/PERSONAL PRODUCTS : ; 10 1 18% |
| Packaging of soaps/detergents. toiietrizs, and personal care ‘ ‘
| products .‘
ﬂw_g@_gﬁab.g,,9@@%;-%@%?‘-*e;-'sﬂ._s?:iiﬁef_ia N S
' PACKAGING OF - 08 RER
| Handi crafts, Textiles, Toys. Jewsiary and other products,
! Packaging classification/grous of piadivcts — packaging for
7y —L(EallPOP and Distributior
| PACKAGING OF READY 73 £47 »240Y TH COOK FOODS  1¢ 39

3
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e

“Term Work

Term work shall comprise of Tutorial and will consist of 8 Assignment reports and
class test based on above syllabus.

Term work:

Tutorial Report . 1%ﬁarks
Class Test - 10 marks
ATENARNCE = «Ormarks
Total - 25 marks

Text Books / Reference Books b
1. Industrial Products packaging — Friedman W.F. and J.J. Kipness, John Wiley
& Sons 1960 (00028)
Packaging Design & Engineering, Klimchuck — Wiley 2006 o
Handbook of Package Engineering — Joseph F.L. Robert S Keley. Technomic |
Publishing — 3" Edition ‘
Fundamentals ci Packaging — F.A. Paine, 1991 — BlackieA & P

Medical device packaging — Handbook — Mo & Sherman. Max Sherman
(00113) '

) O

o s
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B.E. (Printing & PaclmTW— ——

subject : Printing Technologics — i > | S R
Periods perweek S Lecture 03
1periodofBOmin. T ——an i 02
— —_— v:}:mk)r}m:" --
y— - Hours Marks
| Evaluation System — | Theory Examination 3 100
r S Practical - 25
— | Oral Examination - 25
. - | Term Work -- 25

‘ I o “¥Detai|ed Sy“abusm-_“—_‘ Periods Weightage
UNIT -1 | SCREEN PRINTIN o 10 24%
Application areas of screen

other printing technologies-con
mesh materials — light sensi

 screen stretching - light source — exposure — coating
 water/gum - machine configuration - squeezes — ink —
varnish  — drying mechanism - substracts — inline
operations — quality contro| — viscosity & tack of ink and
varnish — tone & color reproduction - on/off contact printing '
Pad Printing: '
- Process — equipments — pad material — cliché preparation
o ,_ﬂSﬁMAgjxstem — applications & advantages o
Unit -1t | NON-CONTACT PRINTING 08 19% |
' Basics of digital printing — Introduction, feature., digital !
' printing process. ' |
- Digital colour printing — Introduction & Process !
- indigo E-print, Electrography, lonography process, ‘
Magnetography — Introduction., advantages, application and |
future trends
Digital proofing : Color laser, thermal transier, inkjet, dye |
sublimation — inks/dyes/toners. substratés M [l
~INK = JET PRINTING - 08
Introduction, advantage. types of ini,ects — '
Thermal, continuous / binary continuous, multi — nozzle — |

printing - comparison with
struction of screen —frame —
tive coatings — machinery-

SPNTRT
SN

fixed/disposabie  heads. clzaning.  cariridges,  inks,
substrates i
VWide format printing variable du izehnoiogy, coding |
fachines, memjet — inkjet in proofine - color management
- halftone emulation — 1 bit TIFF ~ dcdal workfiow

5
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'

ERMAL TRANSFER PRINTING 07 7% |
| / TH duction, Technology, advantages & systems
;'u lntrCIJiCalti ons, barcoding — plastic labels, RFID, ribbon

appter;a|s — hotmelt ink — substrate - - color printers.

pit” |
TOMPUTER TO PLATE | 58 o

M TP system, Prototype to plate setting,
[un gress trends, Total process, Plate Technology,

e exposing system, Imaging system, CTP work flow, |
gllstte material, integration with DTP | )

o~

Practicals: List of Experiments
. o inting materials
, Study of types of'screerlpr.m
ﬁ*‘s‘@)i{ii)r’eparatlon — various types.
,/%/ﬂ"gmnng on various substrates
/Zf"lwqtmg _
— | Pad printing — exercises
—% | Ink jet printing — printing on substrates

N

| Term Work & Oral Examination

I Term work shall comprise of practical journal report and class test based on above
| syllabus.

| Oral Examination is based on the list of experiments mentioned above.
. Term work: :
1 Practical Journal Report - 10 marks |
| ' Class Test - 10 marks {
| pemndaces - paanake ;
i Total - 25 marks |
. , i Aol SRR A MRS X
' _ Text Books / Reference Books - e
|1 Screer Printing - John Stephens- Chapman & Hall RN S SR L i
| 2 MNonlmpact orinueg - Gerhard A Nothmann — GATF 1984
| ) ‘::9"1F"-1’.€" o plat Automating the printing industry — Dr Pienard M Adams-GATF 2%,
. ~dition

* Printing T s noluay - Adams. Faux Rievber, 37 Edition, Dalma+ Fublishers

2,
&
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I - Primm’g_gff-}gk.iging Technology ) |
B.F: ,(é(;"gnvironmental Sciences & Waste |
- 'e .

‘Suzlagcment , |

a ods pe! WCCB ' Lecture

of 60 min. Practical

. . | Tutorial

q period

n System ' Theory ' 3
f»Examination

Practical

‘Oral Examination |
Term Work

. ) Hours

Semeaster — VU

04
02

Marks
100

N
(8]

— T Detailed Syllabus

Periods JAWeightagé;_“

NIl | Waste Management 08

Definition and types of waste, solid waste

management, Industrial wastes, hazardous wastes,
functional elements of solid waste management, |
storage of solid waste, collection of solid waste.
transfer and transport, processing and recovery

1

{
t
|

14%

UNIT-Il | Waste Water Management : | 08
Sources, coliection, problems encountered during i
operating sewage system, treatment methods, sludge |
treatment, reverse osmosis, ultra filtration techniques |

|
{
|
|
»

14%

UNIT = Ill | Pollutants from Industry : § 08
Polymers and Plastics: Need, classification, |
characteristics, environmental implications of
polymers and plastics

Paper Industry : Environmental implications of paper
mills, abatement of paper mill pollution

. Food Industry : Food additives. classification, risk

| analysis of some specific food additives

INIT-IV Recycling Issues - 08

| Reclying packaging materials: paper, plastic,
- fibre,metal, glass, ceramics and wood, Cost benefits

INITV ' Bio-degradable and Photo-degradable packaging - 08

materials: Biodegradable packaging for cosmetics,

- food(sugar waste, TPX, TFPP and MLB), degradation
of bio-components in medicine, Bio-degradable
plastic materials. Photodegradable polymers in
packaging: Mechanisms, Environmental concerns,
Principles and applications
Advantages and disadvantages of bio-degradable

. Environmental restoration h
- _Internaticna! efforts, sustainable development. United

14%

e 14%

T 14%
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\

,./“/Tn’&i'é's efforts: Natiopal 'committee. on envj
S lanning and co-ordination, The Tiwari Committee,

— : Practicals: List of Experiments )
—TDetermination of COD = .

X

-

“Jations environment programme, BT&EG%‘*GEBQ~_._-_-_-- —
qvironment facility, Environmental Impact |

- ssessment, 1SO 14000

fonmental |08 14%

|

|

1 R |

Environment protection act, Nationa| conservation |

strategies N ‘
L/l..- .

J

“Determination of BOD

“Estimation of total suspended solids
“Estimation of chloride content by Mohr's method
“Total organic matter estimation T
Conductivity measurement

H estimation

Turbidity
7n*2. Cu™, Cr by EDTA method
"Determination of dissclved oxygen by Winkler's method o

{0 e N

'\

\

— Term Work:

. |
Term work shall comprise of practical journal report and class test based on above l
syllabus and also the term work shall include at least one case study (individual |
basis) and a project on waste management (group activity) |
|
I
|
|
|
|
|

Term work:

Practical Journal Report &Project on casz study - 185r'narks
Class test - 10 marks
m" Ei.'w _ﬁmm
Total - 25 Marks

Text Books / Reference Books

_1. Environmental Science by G.S.Sodhi, Narosa Publisher e
2. Environmental Chemistry by B.K.Sharma, Goel Publishing House, Meerut — 6" Revised |

-__and eniarged edition

3. Enviconmental Bio-Technology by M.H.Fulekar, Oxford & IBH Publishing Co. Pvi. Ltd. |
_Year 2005 R L -
4 Utban recycling and search for sustainable Community Development by Adam €
Weinberg, David N Fellow, Allan Schnaiberg. Publisher: Princeton University Press. Year
2000 '

5 Biosagradabls plastics and polymers. Author: NIIR Board, ISBN 1 8178330350

Cocs - N1485, Publisher : Asia Pacific Business Pressinc.

3
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v g_lechnology ‘%j
B,E (prlng;m AND PRINTl%E\—\“
et T

j poloqof 60 M

10U =
/oy pe™

;NIT"

SR

U N?Tf-l‘i‘

& Packaging Technolo

Lecture
| Practical
| Tutonal

e WI— S Examination
S T S B R | Practical

“Detailed Syliabus

=RY & SYSTEMS

Theory

—— | Oral Examination
e — | Term Work

| PACKAGING/AND PRINTING MACHINERIS

TYPES/CLASSIFICATION AND APPLICATION
Packaging M/c.-Machinery for conversieon, online
packaging, systems packaging,

! CK: Ancillary equipments
and Testing & Q.C., Printing M/c. — machinery for
printing (Letterpress, offset, flexo, gravure. Screen,

Pad, Non contact, digital) and ancillaries including on
line inspection and quality inspection

Semester — V!

05_

02

10

__Hours

- Marks

100

g

25

f_eLiodsh;ﬂNeightage

15%

' PACKAGING MACHINERIES — CONVERSION
M/c for manufacture of Glass, Metal (Tinplate &
Aluminium), Drums (MS & GI), Composite, Sack,

- (Multiwall & Synthetics) folding, cartons, Corrugated
Board/Boxes, flexible - laminates , Co-ex film,
Plastics-Thermoforms/bottles/jarry cans/drums,

Thermoforming, Fibre board drums, Blow/Injection
and Injection Blow

L UNIT-

TV

| PACKAGING MACHINERS-FOR LINE

15

22%

' OPERATIONS AND SYSTEMS:

' M/c. for filling (liquids and solids), VFFS/HFFS

' (vertical and Horizontal form-fill-seal), Thermoform —
{ fill-seal, Wrapping machines, blister/Strip Cling

| varr

wrapping machine, shrink and stretch wrapoing,
Cartoning/case packing, bag filling/stitching. lined

__. carton, Aseptic/Retort system

15

PRINTING MACHINERIES '
“Introduction and familiarizing and various
- Components of

a) Rotary Screen Printing fi/cs.

D) Letter press - platen ard Rotary
¢) Fiexograph,

d) Gravure

2) Offset

I Other

22%

Yan
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' y Also working principle and _main\te\nzn‘“““
‘ : [LLARY MACINERY & EQUIPMENTS
/é', AzgleRY COMPONENTS APPLICAT|Q
- elling, Capping Plug insertion/induction

s, gganng/f"ug sealing, Taping, shrink sleeving, hot melt

—
ce

—

~FOR |~

—

|

NS 8 10 15%

jication, coding, gwaf;:ging._ stapling stenciling |

ming, on line and offline inspection eqyinme. !
_|55ER ANCILLARIES - EQUIPMENTS ionts | - .
A Tube/Bag sealing, Slitting, Winding, Taping, Strapping 02 3%,
{
| etc. —_—

|
{ o \-—1“ H

: Practicalmof‘?“___
o ;- x o .
———iication of Hotmet glue SOl EXperiments

"~ _—Tppplic —_—

~ 1 —Taping of carton / boxes I — I
1 t of metal / synthetic strane
" Reinforcemen ' syntnetic straps :
)it sealing of various substrate [ Induction sealing -
. -—TCFBbox —cutting / creasing / stapling :

/6/ Skin & blister packaging I — —

—Zarm Work & Oral Examination

term work shall comprise of practical journal report and class test based on above

. gyllabus.
Oral Examination is based on the list of experiments mentioned above.
Term work:
practical Journal Report - 1€ marks
Class Test - 10 marks
jtendance - D5"marksg
Total - 25 Marks

- Text Books /Reference Books

| Maintaining printing Equipment — GATF 2008
' ’ Industrial Maintenance — H. P. Garg S Chand — 3" edition
J Fundamentals of Electric Drives -- 5. K. Dubey.Narosa Publishing hourse 2002

-~

edition
* Manual for Lithographic operation -- =3t Eaition —Litho trainirg Services
> Ineory of Mics and Mechanisms - T . S Rao and Dukhipeti, New Age Intarnations=

\O
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i
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pefio=>
fper”

: UNIf—l '

) ot -
E?Je/c,

odSPer

e

. l‘,e/.’n o
£ (PUUEIECTIVE = | (1) SELF ADHESIVE AND NARROW WES TEGH
ibj week

of 60 MIN-_

I

i

UNITI

UNIT-IY

g & Packaging Technology )

e

T~ aystem
15@!1!8"0" el
!

" Detailed Syllabus

U ——

Semester — VI

NOLOGY -1

Lecture

04

Practical

02

| Tutorial

—

Theory
Examination
__| Praclical

| Oral Examination

25

“Term Work

25

Weightage

SA Label- basics - raw materials - face
material, adhesive, release coat and backing
materials Qualities of raw material to be
considered, optical and mechanical

Barrier properties for special conditions,
strength required for machine operations,
surface treatments, film type and testing
Silicons for SA labels

14%

Adhesion Theories, Adhesives used in SA
labels, Acrylics, rubber and hotmelt. evaluation
of adhesion, Permanent vs Removable
adhesive, applying adhesive, treatment of
substrate for proper adhesion, curing

08

14%

Printing process — selection criteriz. specific
requirements

Analog and digital; printing methods-offset —
letterpress-flexo-gravure-Inkjet- Laser-thermal-
thermal transfer

Finishing operations - folding, cutting,
perforating, slitting, punching, Hot ol
stamping, Hologram

o
o

1494

Production of label stock, printing o7 labels,
slitting & Rewinding or sheeting. dis cutting,
embossing, Labei Application — ha~1d/machine
Developments in SA Labels — Flzxcurapny-
narrow web technology for labels -- Narrow
web press components — Unwind - tension &
Register control — print stations - Drying &

Curing — Diecutting stations — was = removal-

laminating varnishing — Product a= wvery — Die
& Die cutting — Bent ruie — Rotza~ 2onng —
Chemically etchad die plaies — 1 2car wthing -
cuting medes -- waste reineval - cooduet

15

N
\I:
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? o delivery and collection — probla

- die design — Air assisted dies

m areag.To“@,Ty*“i'— S \

Flexo printing unit — Printing Plate — cvindars — T —— |

gears —Plate Mounting & P?oofing-Uﬁagggeés ) V7 . |

Infeed section _ printing & drying - Outfeed & | J

y Rewind Section — Brakes Clutches & Motors —
Wweb tension Control systems Unwind —

. General-Single position-Flying splice gears —
rewind — Surface winders — center winders — . \
rewind Tension systems

' Web viewe: s-Stroboscope-Oscillating Mirror — 10 8% |

.. T}W'VI Rotating lerors — Video Scanning safety- 1

' Housekeening —Cleanliness — Job Changeover N

|
|

\
|
|
|
‘
|

or Makeready-Makeready for Laminating, UV
coating, Stackers & Conveyors, Counters,
Densitometers — trouble shooting, Anillox Roll
_ Construction — cell structure-Anillox roll wear
Fountain Roll-Roll coverings — Formulating
rubber for rolls-Care of covered rolls

!

/

| i ruDDes
’/,/’/’I Practicals: List of Experiments

| Plate Mounting ‘ ‘
Substrates — |dentification, Evaluation Of Properties
S ension control_

—

8 e e color printing.

1

2

3

4. sl

Multicolor printing -
L@M@@M@@_,_,_

e e

= l

ical | | ‘ on above
Term work shall comprise of practical journal report and class test based on

|

]

| ‘ syllabus.
|

i
Oral Examination is based on the fist of experments mentioned above. ‘
Term work: e |

- marks
| Practical Jotirnal Report :O‘?wrks I\
. Class Test ' IR |
! 25 Warks BRI BTN MRSl

Iﬂw_@‘ﬁa&aﬁa! Handh ok — s=2if AGhE
;--@EY@p_edia of Labals an : Labe i=2Chlisy o :
'i"’l‘ﬂ‘!iﬂﬁv —princ ples & 2ractices - ' e e Putrishing gt e =
Jﬁghf_)!@ﬁ‘:/iFléx:;-(_.r:-apn\_.f Antoi . VIhis ‘

—

1
e
|
1
|

|2
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~(printing & Packagin Technology
—=CcTWVE —1(2) FOOD PACKAGING SCIENCE g TE(:HNOLOGYJ e

periods er\geem —_ |tectura 04
riod Of 6 m e . P H
f period of 60 M1 ——— | Practical 02

e . T

—

— —

p— — | Hours Marks
Evaluation System Theory P EER 100

o ———— | Examination
— Practical :
| OnlFrammen 25

eerore————— [ TemWork | - 25

— T Detailed Syllabus Periods Weightage
NI Food Packaging system - an overview 14 25%
- Introduction, the science, technology, socio

econon}ic needs and packaging functions,
packaging systems, labels and forms, '
preservation, techniques. Packaging Material |
sciences- chemical, physical properties of x
packaging materials ;
- Chemical constituents, bonding, Inter ]

I molecular forces, thermal, electromagnetic and
mechanical properties
UNIT -lI Gas and Vapour permeation i 14 25%
- Basic concepts and theory of permeation and |
units
- Permeability of packaging polymers and
permeability measurement . ..
- Food-package compatibility and migration
; theories and measuremeant process of
‘ migration and migration issues. Testing,
migration models and regulatory
considerations
JNIT-I D - Food packaging media-polymers, glass, metal 14 25%
! and cellulosics polymers — types, varieties and
processing, Relative merits and applications
and new developments, edible coatings and
L films and recycling GiopeTL 2
INIT-IV ~ Food packaging media —polymers glass, 14 25%
metals and cellulosics. Glass-structure,
meachanical-thermal-chemicai and |
zlzctromagnetic properties :
Treatments, decoration and appiications

aluminium, tinplate, tinfree steel, stainisss
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r“" steel..corrosion, corrosion prevention,

container types, lacquers and coatings, recent
developments and trends '
Cellulosics- fibre chemistry, papers/boards for
foods, cartons, bags, set-up boxes,
composites, cartons for liquids

feat e

[ Practicals: List of Experiments
1. Haze, gloss, COF of packaging media and relevances
2. Surface and total aikality of glass
3
4

i i

. Product package compatibility, permeability determination, gas mixture relevance
. Specific and overall migration

[ Term Work & Oral Examination
Term work shall comprise of practical journal report and class test based on above !
syllabus. | |
Oral Examination is based on the list of experiments mentioned above '
Term work: |
Practicel Journal Report - 1Wnks |
Class Test - 10 marks
éftendana Gy

| Total - 25 Marks

Text Books / Reference Books
1 Fundamentals of Packaging — F A Paine, 37 edition-walter soro

professionals 1995
2. Flexible food packaging
3 Handbook of Farm, Dairy and =00
4 Handbook of Packaging Engineerin

ka Institute of Packaaing -

_ A Hirsh Publisher-Van Nostrand Reinhold 1991

d Machinery — Myer Kurtz
g — Joseph & Robert S Kelley-3"® Edition — technomic

Publishing
5. Confectionary packaging equipment — Hooper-Aspen Publishar — 1998
6. Handbook of Package engineering — Hanston Institute of packaging — 2" edition
7. Packaging machinery systems — H Hughes — Delmar Publisher 1998 Edition
8. Confectionery packaging equipment — Jeffray H Hooper — Aspzn Publisher — 1098
9. Design of Automatic Machinery — Stephen J Derby
10. Modern Packaging encyclopedia — packaging cataiog corporazion — First edition
11.Food preparation achines/packaging machinery and food cooking & warning equipment
in India by Philio M parker 2005 ICON Grous International
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| (GE. (Printing & Packaging T
%}g{: ELECTIVE — 13 Thetlogy )

Semester — VI

5 l
1 (3) INDUSTRIAL PRODUCTS PACKAGING - [

|
t
| S
!
|
|
|

i

Periods per week
| ,1‘period of 60 min. Lecture 04
inull Practicai 02
- Tutorial =
“Evaluation System Hours Marks
Theory 3 100
" Examination
— Practical - __
T Oral Examination - 25 ]
e Term Work -- 25 |
. Detailed §
T : etatled Syllabus Periods Weightage
UNIT-I Industrial products — The product group, 12 290% g
classmcatlpn, general and specific properties
Scope for industrial products packaging ~The
concept, fundamentals and significance,
difference between consumer and industrial
[ __products packaging needs ,
UNIT-II The. Packaging considerations and package 12 20%
d?Slsn approach, protective requirements and
ghstnbution —hazards, their depth and sensitivity
lnfluencing packaging design and development
criteria
TUNIT-II Industrial Products classification — products, 12 T 20%
( product group wise and its nature, classification |
| and packaging requirements *f
Engineering products, small, medium and heavy !
Engg. goods !
Electronic products- _—, .=l !
Auto/auto components/spares |
Others and spare parts |
UNIT-IV Industrial products — susceptibility to corrosion 12 20% i
| Theory of corrosion ’ |
Corrosion preventive methods-Temporary.,
permanent
Selection criteria and application methods
. Desiccants-types/varities/pmpemes/serection
criteria and quantity determination and mode of
‘ application o A
Corrosion inhibitors-types/varities/properties and |
- selection criteria and mode of application !
iUlejV 7T#moducts— i 12 | gike
, Protective measures _ . |
a) Theory of cushion ar_vd (:_:_,'_c,hton gesign | :
Significance of cushion FHEir - e

T A

e

C} Scanned with OKEN Scanner



b) ?ushioning materials-
ypes/varities/properti i iteri
o lcations perties/selection criteria and
c¢) Evaluation of cushioni
‘ ng as a package
. eEqul‘p_ments al:\d §hock measuremen% systems
) Evolving cushioning system, optimizing needs.
Devglopmentrs of cushion curves
e) Barrier materials — in an industrial product
package, vacumising system
[ U

| et e Sy
Practicals: List of Experiments .

=i__| VPl —paperimateniaisL.ay evaluation for effectiveness_ e ot b e
7 | Quantity calculation of desiccant required effect of high humidity/temperature —on

Industrial

-
Product comp_onents-assessment of various coatings/wrappers |
Develop cushion curve for resilient cushions _—

Assessment of compression set of selected cushioning materials ____ ———

— e

[RGkS A Be-i 18
|

e ———

Term Work & Oral Examination

Term work shali comprise of practical journal report and class test based on above

|

l

|

\ syllabus.

Oral Examination is based on the list of experiments mentioned above.

l Term work: |
Practical Journal Report - 1egmarks |
Class Test - 10 marks |

| Adesdemos - @5:maTkesy |

. Total __,_,M_P,_ﬂ-gs_a@_'ﬁa/—_ﬁ__,f._ﬂg

e E B |

" TEXT BOOKS | REFERENCE BOOKS |

| 1. Industrial Products packaging — Friedman W.F. and J.J. Kipness, John Wiley |

& Sons 1960 (00028) .
Packaging Design & Engineering. Kiimchuck — Wiley 2006 .
Handbook of Package Engineering — Joseph F.L. Robert S Keley. Technomic
Publishing — = =dition g and et e

A Paipeijgéli - BlacKieA & P

4 Fundamentais i Packaging — FA. - £

i
|

SR

V6
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. R packqﬁTGCh”O'Qg)’) ] B I Semester — VII
it ST A —
T — = |
hi° o weet Practical B 02 |
g f n I — S—— ] 4———-—-"-‘
rer"‘;d of 60 M- Tutorial -- |
[

y o - Hours Marks
T, Theory s -

o ten S
jtion SYs Examination _—

=y T . Practical -- =

// s : -]
Rk . Oral Examination - 25 |
B — . Term Work - 25 B
—_— ,

B GUIDELINES

4

[

[

7
8

b

| examination be conducted by two examiners appointed by university. Students

Project-A should pre

Qut of total projects,65% may be allowed as to be industry projects and 35% projects must

- Every student must prepare synepsis in the normal journal format,
~Internal guide has to interact atleast once in week and maintain the progress and

Project — ;
have to give semin

class must attend a
of days.

ar on the Project — A for the term work marks. All the students of the
Il the seminars. Seminars shotld be conducted continuously for couple

ferably contain abstract, existing system ~roblem definition, scope,

proposed system, its design and manufacture if any.
Number of students for a Project should be preferably 2 to 4. Single student should be
avoided and upto 6 may be allowed only for exceptional and complex projects.

be in house. Head of the Department and senior staff in the department in consuitation with
the Principal of the institute/ college will take decision regarding projects.

altendance report during both the semesters.

- Research projects may be encouraged from outstanding students with research aptitude.

L’;tCBSL of industry projects, visit by internal guide will be preferred. Industry profzcts will
<lfact demonstration either at site or in coliege
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-

PRODUCT (RESEAVATION X SrecirLy 7y PpokmGI NG
Wmhmo—gﬁw"“ I semester-VviI_ |
P

i Pr: RODUCT PRESERVATION & SPECIALITY PACKAGING _ |
-ec »

=
ub, eek -~ lectue| 04
seriods p?cr(;vc\)l min. A———— - - - ] - 0_2_#____—_”_7——«—1
; iOd 0 — — 1
jpef e u— T T = —
! - - Hours | Marks ]
W ———theory Examination | "3 17" 100
Eva . Practical - | 25 —
) J __Oral Examination | .. | 25 —
E— Term Work | - 25
— L Temwok|
"
E—T " Detailed syllabus . Periods | Wei_gf‘.tigﬁ_ﬁ_”ﬁ‘
| Shelf life / Market Life - The concept and me'hod of : 08 14% ;
e evaluation of shelf life (Moisture / oxygen sensitive ' 3
products). .
Sensory evaluation and organoleptic assessment | |
Principles to evaluate product keeping quality i ;
== | SPECIALITY PACKAGING '| 08 147 |
1 Vacuum / Gas flush (gaseous mixture) packaging. | i
Controlled Atmosphere / Modified atmospheie Packaging. ! !
Principles and technology and Areas of application and i '
benefits. ! |
T SPECIALITY PACKAGING ! 10 18% 3
‘ Retort and Aseptic packaging — Materials / M / ¢ and ; }
system and packaging specialties. ! ;
Flexible bottles (spouted pouches), Specialty caps and : l
dispensers i 3
‘ Barrier Technology — application and ; i
; Advantages. Concept of Bag - in — Box System. | !
T-Iv SPECIALITY PACKAGING | 10 18% ;
Smart and Intelligent packaging | i
‘ Hologram and security features Including security inks & l |
1 labels : i
‘; Child resistant and / Elder friendly closures Barcoding and ‘
i RFID. 1
M-v SPECIALITY PACKAGING 10 18%
E Intermediate Bulk containers
i i a) Flexible FIBCS
; b) Rigid IBCS
' Types of FIBCS, Construction /design / tests and 'I
| . Applications. |
Types of IBCS — Construction / design / tests and |
.. | Applications. g
~VI | SPECIALITY PACKAING - 10 L 18%.
' Technology of canning. New development irs flexible

| P?Ckaging for foods, Packaging of nor-carbonated fruit
+ luices & fruit beverages.

New developments in thermoform packaging ana

| technology ’

|
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Pra_Ctic_als: List of Experimerts — !
quality in Packaging through sensory Evaluation. (Organoleptic | |

el

| Assessment of food
studies).

Demonstration of Smart / Intelligent packaging technologies.
Experiment on vacuum / gas flush packaging.
Autoclaving assessment of pﬂquagéE_“ LLL:> N

[ Term Work & Oral Examination i

Term work shall comprise of practical journal report and class test based on above
syllabus.

Oral Examination is based on the list of experiments mentioned above.

Term work: y
Practical Journal Report - 19@1“5

5 Class Test - 10 marks

| Total - 25 Marks

Text Books / Reference Books

Food Packaging & Preservation — Mathlouthi. M. — Blackie A & P — 1994
Modified Atmosphere packaging - Malette.C.P. — 2™ edition — CRC Press
Canning — §.C. Bhatia — Small Industry Research institute 1999

Vacuum Packaging — CRC Press — Brody 1996

Food Packaging — Lewis.V. — Food Trade Press — 2005

Food Packaging Technology — Multon Bureau — Wiley 19385

Shelf Life Evaluation — Man & Jones — Aspen Publishers-27° Edition

&
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| analysis,

-

|
|

/ﬁﬁingﬁﬂag'ﬂgm@@ff y) Semester - VI
B/u'sj(ggt’:‘mcmeme AND PR}Nm%OTmeT
' %e’?iods per week _._“,h.____::l__egiure 04
1 period of 60 min. ——— o Practical 02
- — e Tutorial -- —
i, e | Hours Marks
Evaluation System [ - Theory Examination | 3 (LIS
___ Practical | | =
S —Oral Examination | — [ — |
J— —TemWork| .. |25
s Detailed Syllabus T Parieds | Welghiage.
[UNIT-1 | PRINCIPLES OF MANAGEMENT 02 i
! Theory of Management & Management Concept
| Perspective Management, HRD ang organizational
structure, Economic Environment of Business, Information
Technology for Management, Management Information
system, communication Skij. Managerial Economics and
agcounting.___ﬁ___i i
Unit-1l | MARKETING MANAGEMENT 03 6%
Product & service Management, Sales and service
Management, Consumer & industrial behavior, Advertising
and sales promotion, Marketing Research, Product life
cycle, Retail Management. |
“Unit- Il | FINANCIAL MANAGENMENT 03 | &%
, Basics of finance, Financial analysis, pay back period, | |
ROL, cost and Management accounting, Income - | i
Expenditure statement, Balance sheet, costing, principles i
of product, service, job work, structure of duties, Taxes, | l
levies et. Ratios, significance of ratios, project feasibility i
1

— o~
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| 4

/"‘_—-_ - ——_‘\‘-—““H
K/>N,TCoMPUTERTECHNOLOGY/MANAGEMENT e s
goit”

gasics & application in structural de

AUTO CAD : Brief review of Updated version \I
Si
} Auto cad-2D /3D views etc. gn of packages \
|
‘1
|
1

ARTIOSCAD :

| Making strugtu.ral design of a carton / bo i »
commands similar to Autocad but with x, Basic

bx Lt omputer  aj
| drafting aid similar to a drafting table. Majob o naed

| ‘ rcommands are
similar to autocad and Adobe illustrator, Creating simple 2

D layout of simple box designs using the basic tools |
cutting and scoring lines, the folding sequence, 3 D view"
‘and identification for any defects deficiency. Import / export
‘the drawing created in Artioscad to Adobe illustrator and
' add graphics, Use Adobe illustrator plug in to create ups
trimming marks and registration marks '

' Basic of Adobe Photoshop. |
| Editing and enhancing images |
| Getting images into work area ]
} Working with colour modes ' ,
' Making colour and tonal adjustments

' Editing and retouching images.

' Use Adobe Photoshop plug in to edit and enhance thei; 1
| graphics. |

N o ! 5

|
|
i
|

-
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~I'sheats, weight of a T

ANAGEMENT, COSTING g Eerme e
pR'sng W USTRY ORGANISATIGN =S IMATION
PF.zr:ting management, Management p;inciple
Pr,',ctioﬂs' O.rge.mlzat(u)onal criteria, Skills fequiresrh Ma
‘fuusiﬂess' Prnt;r:g (;rrr:]epriny management team reesr.]t' T\fp'e.s' iy
g styles,  Management po(rju:::ti);l;tues,
ons,

iness . i i
BuS s nication, Print marketing and sales

RESOUSE MANAGEMENT CONCEPTS -

4 printing. employment policy, evaluation of si
reqllire er!t for P“g \;QEOOCFUPa_tlonS, recruitment, job evzlu St"“IIS
 gtaff aPPfa'Sal: mo tl flf1 raining, human resources facto . iﬁn'
it roductivity, staff flexibity, Manning and  iraining
dimt o ents, States of industry, Analysis and developrr:::\ntmcgf

requir
(e resources strategy, Management of personal skills and

B . rategy
| S:C:elopment. job satisfaction through involvement,

lements of Costing and costing Techniques, and Estimating.

l RODUCT’ON OF C.OST ACCOUNTING :
Cost accountancy and lts_subjects, relationship of cost & financial
e counting, cost acc_ount_lng & management accounting, costing
'8 basis for estimating, the purpose of cost accounting

of cost accounting, installation of costing system:

advantages . g .
costing system for printing industry & related problems.

ESTIMAT|NG e _
purpose and functions of estimating from printer point of view &

customers  point of view. Difference between costing &
estimating, Qualification of an estimator, working environment ,
estimators  tools, estimating paper — selection of paper,
allowance for waste, allowance for trimming, weights of loose
eel of paper. Estimating ink — ink
consumption formula, ink allowance for spoilage. Estimating
 binding materials —
materials, estimating sewing
estimating adhesives. Terms an

AIFMD.

nagement

thread, estimating stitching wire,
d conditions — approved by

Board requirement, estimating covering | -

Tl

~—_flexible, Metal cansetc)

| PACKAGING MANAGEMENT, COSTING & ESTIMATION
| Packaging Industry — production / conversion / packaging
| (Business type) organizational structure, Management principles,
| organizational criteria, skill requirement, Management Team
' Responsibility, Business plan, Management - communications,

!SMeS and designs, Sales & Marketing principles. -
'Human Resource concepts, skill development 'Productn.nty
 Concept; Package production — Elements of Costing. costing
techniques and Estimating (for different products - cartons,

15 31%
10 20%
l
,__J

2L
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~3 | Cost estimate for a printing job (eg. & colour gravure /flexible printing)

- Practicals: List of Experiments .
1___| Development of / production / organizational structure for printing unit.

2 Development of / production / organizational structure for a package
_production unit.

4. | Cost estimate for a package production job (eg. 6 Colour folding board die cut
_Jfeaton) .
5. | Preparation of a network — distribution for a printed / converted package.
6. | UsecfAuto cad and Artioscad for making simple shapes / carton design.
“TermWork

Term work shall comprise of practical journal report and class test based on above
syllabus.

Term work:

Practical Journal Report - 1g’n§rks

Class Test - 10 marks

Mttendance =05-marks
B Total - 25 Marks

Text Books !/ Reference Beoks

Fundamentals of Financial Management — Prasanna Chandra-6" edition —Tata McGraw-Hill
Print Management - Derek Porter — PIRA (1998).

Visual Basic — 1% Edition — Wrox press Maniz

VB Net — Oreilly media — 1% edition — Paul Lomax
Data Storage — Kruse — 2™ Edition — Prentice Hall
Marketing Management — Kolter-4™ edition - Pearson
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& Packaging Technolo

—— — |
—Soatin Lhad il ter - VIl —
@(:c/r:'}ﬁ;gchGmG DISTRIBUTION & LOGISTicS Semes |
fﬂl’-’,ds per week s — Lecture 04 |
, e’::r)lod of 60 min. —*—“——\__Pjﬁgt_lgi 02 ;
P - __,_________‘TLE)EL - :
| — —z—— | Hours Marks ‘
_—aion System [ Theory Examination| ~ 3 100 =
Eva i Practical | - --
— ~Oral Examination | -- 25
— L TermWork| - 25
_ ] Detlailed Syllabus - Period Weightage
———7 | UNIT LOAD DEVICES - PALLETISATION 10 18%
Unit Unit load devices — palletisation
’ Materials / types / sizes / construction
| Designs, treatment and Air /
| Sea pallets, Selection criteria
Gnt-1 | UNITLOAD DEVICES — CONTAINERSATION 10 18%
; - Unit load devices — Containerisation
! " {Intermodal and multimodal Containers)
| History and concept
| Air and Sea cantainers,
' Types of containers — Normal, Refrigerated (Refer) etc.
! _Materials / types / sizes / designs and storing and handling.
m— Il | MATERIAL HANDLING & STORAGE DEVICES 10 18%
- Material Handling & storage devices
- Design of store and Ware Houses.
- Pallet trucks, Hand trucks, fork lifts,
Conveyor and crane system.
| ' Transport systems — Trucks & wagons- types. Concept of
- _wading elc.,
Unit - IV ' Packaging & retailing — Package 10 18%
‘ Desian for POP / Shelf display
! Packaging and Ecological aspects
‘Waste disposal & recycling
L . Technologies (National & international Regulations)
FUnit =\ ‘Packaging & Distribution of dangerous cargoes 10 18%
Package design & transport systems i
tAT A - regulations ;
LN (IMDG)- reagulations ;
iner regulations — FDA, CIB :
“ginarks, PEA, Weight & Measureact. S
el PLCKAGING PERFORMANCE & DISTRIBUTIONS - 06 10%

ssiaesment of package performance
| For Normal distributions — Physical / Ciirmatic nazards
i-oi dangerous goods movement
Forspacific regulatory Conformity
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| Practicals: List of Experiments —
Design of pallets & pallet prototypes - ‘
Transport worthiness of Packages.
Evaluation of Drums / Jerry canc

: ry cans - for Hydraulic / pneumatic pressures
Testing for treatment and performance of pallets.

|1

— Term Work -

Tem:)work shall comprise of practical journal report and class test based on above
syllabus.

‘Oral examination is based on practical journal report

Term work:
Practical Journal Report - 1€marks
Class Test - 1%;&%5
[/,,_.TB@ - 25 Marks

' Text Books / Reference Books
Igtegrated packaging system for Transportation and Distribution — Charles webbling
G‘:Z‘S” and Technology of package Decoration for the consumer Market — Geoff A.

P

—— et

|

i i |

3. Problems in Packaging — The Environmental Issues — | Boustead / K. Lidgren. |

g' a?gngrggs ?&Odi_Regglatlons — International Air Transport Association (Canada) |
: nal Maritime Dangerous Goods code (IMDG C = i iti

organizations (London). (IMDG Code) - International Maritime \

SR |
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? — Technology ) |
kaging Tec’ ] Semester — VIII
| pac==s"1) SELF ADHESIVE AND NARROW WEB TECHNOLOGY - II

g &=
; @2% Lecture 04
itk — Practical 02
e ij_n?//::f Tutorial =
>"f"‘(‘,.]?1dp " _7_'__,// T Hours Marks
cy;c"t'é‘"‘ Ex:;?r,\ation ’ 0
e LI
| .."'ﬁno i o Practical - - |
e ,_/,/: Oral Examination - 25
— Term Work — 25
e
) __———" Detailed Syllabus Periods | Weightage |
- /_mive Labels — Evolving future - 10 20%
I _ Technology = Infrastructure — markets — growth |
A | rate - SAIn India — products —growth potential
advantages
_ pesign aspects for Laebls — Prepress &
platemaking

_ Typography —Line illustrations — product
sersonality - Asethetics-Legislatior: — Assembly
of design elements — step & repeat — traditional
& Electronic Organization —CTP and digital 1

ress
| Static Electricity ~Cause-Remedial measures — 10 20%
i Conductivity — Induction-Grounding-lonization

cilm theaters-Foil & Conductive substrates-Split
Box treater station —Adjustable shoe electrode
station-Pressurized Treater station-Blown film
treater station
Storage and Transportation of label stock
Troubleshooting-common problems, causes &

| remedies < -
W "~ Quality control-variables-statistics-tool for quality 10 20%

control-planning for quality production-machine

capabiliiy — the job order and master plan
contro! of incoming materials
Process color printing —standardization-
fingerprinting —test parameters-test target-
czlibrating a press —measuring tools-printing
tuality ~dot gain-tonal range-gray balance - ’ |
FEOGT umpudUCion PIESS-PICOT prass-print |

“usluation-process control

26
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'_'_,_,___—————"'—_‘-———‘-ﬁ
, —zafety & environment-Complying Inl -_
, ,‘/@’m:l' %av\/ayter based inks-Hazar(?o{Jg?ng:tse 10 20% ]
\(l solvﬁrce conservation & recovery-matrix !
| rgsoos .treatment of SA laminate-Occupational
duspt and health-records & logs —Exposure
safely 8" cafety data sheets-Chemical
i enc and disastgr_p_la_n_.__ﬁ__
ot e hds-combipress- S e e T
i _._E/rnerrg' S/Offg.-,et/flexo/gravurelscreen-hot foil 10 . 20%
[ lette pi /embossing/RFlD insetting/varnishing-
| staﬂgpf Combinaiion printing-brand recognition i
eed "~ & illustrations |
qovations in labels —prevention of
o unterfeiting: content safety, visible and |
o0 <ecurity elements barcopdes and RFID !

,:(;niabel irends in production-thinning of
: substrates, sh

ort runs, recyclability of materials

/V r

" Ppracticals: List of Experiments -
~ //,-——’—" 3
3 - Tensile strength, tear Strength, grammage
Fia ?I’Os_Coating Weight, peel Strength, Adhesion to steel
L s web — core ID, repeat length

stock -
2 ng labels and steppingd

Gl L e

[

.-_.—’-"“""_—-—"_—-'- H
ﬁrﬁ Work & Oral Examination

amwork shall comprise of practical journal report and class test based on above

gfleous. | _ _ '
13 Examination IS based on the list of experiments mentioned above.

Term work:

pacical Journal Report - 1gﬁarks

Ulss Test - 10 marks |
T ) ~ -25Marks .

TR Text Books / Reference Books o
5.,0"4’;duc‘auonal Handbook-self adhesive labeling

. “ovedia labels an label Technology — Michel Fairley 2004 Tarsus Publication
:e.{'gshy - principles & practices — Foundation Of Elexographic Technical Association-

3§
d Ml 2
3'ly Flexography-Antony Whl[e — PIRA

aPIF Publishing-2" edition
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—Technology ) N |
! Kkagin N Semester — VIII
n & Pj; —11 (2) FOOD PACKAGING EclENCE AND TECHNOLOGY -lI
' LECT[ ecture 04
e

Al
W .
L E Practical 02

?erW e!( ;
3 :‘%f 70 min. Tutorial —
‘1/'/ Hours Marks
/ / Theory 3 100
Examination

;“32;3“// Practical - A
i /f Oral Examination - 25

’ / Term Work - 25

-~ iy

e "
- Detailed Syllabus Periods | Weightage

/m;;;;;g operations and Technology-machine 10 20%

3 d systems. Machine and process for filling of liquid
and dry products and closure-closing operations.
" rizontal form fills seal systems. Bagging and

ical, ho . ; )
vvvf:;;;ings, thermoforms, Shrink, stretch, skin and blister

ckaging ' '
pz::‘alin and on line inspection systems

’%ﬁmcum and MAP, thermally 10 20%
processed/preserved systems. Microwave equnpments,
materials and Interactive microwave food packaging
vaccum & MAP packages — principles, gas and gas
mixers, respairing and non-respairing systems
Retort, Asceptics, sterilization, process selection in
container and asceptic system

Active, Intelligent packaging — absorbing, release and 10 |
other systems oxygen/moisture/CO,/Ethylene | i
absorbers: CO, emitters, self heating, cooling systems. |

Intelligent and smart packaging and various types of L |

indicators
Legislations : — ;
Shelf life assessment. The concept and factors _ | 10 20% |
influencing or affecting shelf life. Food deterioration and - !
environmental factors, evaluation studies and methods |
to assess shelf life
N oy Sy Y ST U /A
Food products, characteristics and processing needs. “J%e
Cereals and bakery products
Me.at and meat products
Dairy and confectionary products, fats. oils, drinks
Freshfruits, vegetables/frozen foods
SUS‘tainable packages-concept and deveiopments.
€IViro related issues. solid waste management,
ID',Od.egradable/photodeqradabie polyrers |
:gg.’?'aﬁon& laws, tamper avident packagss, labzling.
——N9, marking

W]

S| MU =

20%

23
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. ies \
5 dlstud;:beung regulations

I
1.7 quding :
'(';‘g::p isodndf;;fg:zmgtfgrt?s ;'cl’"rr':; ft'g;‘]/sitems With other formfill seal systems
) 'fferentﬂlllng 2 sment of shelf life f S
dlabo a assesk o e 1or a selected Product — packed und |
i Lnd gas filled packag er normal , vaccum
a
/‘ | T e ——————————— S — ———————————————————
orm Work & Oral Examination
Il comprise of practical i
rmwork'sha! : caljournal report and h isi
l gim Examination is based on the list of experiments ment?cl)cri\t\e’éisgt?:\?ereports .
erm work: '
" practical Journal Report - 1¢Marks
~ Class Test - 10 marks
 Total - 25 Marks

L/—'f Text Books / Reference Books

—1 Food packaging & preservation — M.Mathlouthi — Backie Academic & Professional

kaging principl ice 2" editi
7 E‘ﬁgﬂpﬁi ggl 2% (‘))6 ples & practice 2™ edition — Gordon L Robertson — Taylor & Francis

ﬂod packaging technology HB-NIIR Board ~ National Institute of Industrial Research

29
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' —ing & Packaging Technologm
B.E: P??[—;LECTIVE —11( 3) INDUSTRI | Semester — VIIi

~

|
;'Eva‘lla

|

—

el

ﬁ%ﬁi of 60 min. ___ | Lecture
e

tion System

AL PRO
Gubje="Tweek \DPEMNG -1l

04

Practical

02

-

Hours

Marks

Theory
Examination

100

Practical

Oral Examination

-

25

Term Work

25

Detailed Syllabus

Periods

|
;UNIT--l

Weightage

Unit/r_etgil packaging system- wrappers (polycoated
bituminized, waxed papers), air bubble film, EPE '
sheets, EPS moulded packs, folding board/duplex
cartons, Efluted cartons, flexible pouches,
security/anticounterfiet measures

12

25%

| UNIT-Il

Transport packaging systems —

Corrugated and solid board boxes

Types/Varieties /designs

Design and development of packs for specific
industrial products

Structural design cor.zepts — use of software and
applications

Design and development of internal fitments

Other bulk carriers — eg. Sacks with barriers etc.

12

25%

UNIT-II

Transport packaging systems
Wood and plywood and combination type boxes

Design considerations. Concept of blocking and
bracing ‘ '
Palletized boxes/ wooden boxes/crates/wire bound
and cieated containers

shealhed cretes 1
~ Returnable boxes

Packaging methods and equipments

Methods of closures, fastening, reinforcement
materials and methods, easy opening devices
coding, marking, labeling-materials and methods
insitu packaging. dunnages, oreseivations and
treatment methods/orocess-selection and
application
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5 e . e — ‘l"
/,/- Practicals: List of Eerriments ] ;"

{ ys-lcaumechanical properties of reinforg

. eme -
vt pn‘ o effectiveness of wood treatment nt materials ;1
\‘i;sessmemodels — sheathed and wire bound case

£

P 1 d namic compression strength of palletized CFB
P and GY : pack
| ‘Statlc; ;‘ cvaluate anticounterfiet systems and prepare an analysis report

gist2
Z
1 Work & Oral Examination
}znﬂ work shall comprise of practical journal report and class test based on above
abus- et :
grlL‘ Examination 18 based on the list of experiments mentioned above.
m work:
:»?actical Journal Report - 1@ Tarks
Class Test - 10 marks
Total - 25 Marks ]
L — 5%
i Text Books / Reference Books
-
-

TEXT BOOKS / REFERENCE BOOKS

(. Industrial Products packaging — Friedman W.F. and J.J. Kipness, John Wiley & Sons 1960

(00028) _ . _ .
9 Packaging Design & Engineering, Klimchuck — Wiley 2006

3. Handbook of Package Engineering — Joseph F.L. Robert S Keley, Technomic Publishing —
3¢ Edition _

4 Fundamentals of Packaging — F.A. Paine, 1991 - BlackieA & P o |

b Wooden__Containe_rslcmtes,__Conrugated_boarﬂlboxes,_markmg__: Specification and Testing as.|.
per Indian Standards ' N

6. Military standards - design of wooden containers/crates, US-Military

I

31
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g & Packaging Technology) [ 1 Semester — VI _E
gPproECT=B T )
e P L
Pe/ﬂo/-ﬁ of 60 min. — = -- '
peod ¢ . |Tutorial . f
/1_[)/,/"//_,_‘———» - ] - | Hours Marks :
~_—&ystem Theory = B
E\?;iflﬂt'on Syst | Examination —1
| | Practical - ‘ =

T ' Oral Examination = S0
- _| Term Work - L0

,//"'f GUIDELINES

— Project - B

!

examination be conducted by two examiners appointéd by university. Students
have to give demonstration and seminar on the Project — B for the term work marks. All

the students of the class must attend al| the seminars. Seminars should be conducted
continuously for couple of days.

Project-B which is continuation of Project-A shouid preferably contained introduction and

motivation, problem statement , requirement analysis , project design, implementation
details, tecnnologies used, test cases, project time line, task distribution, references and

appendix consisting of various standards/technicai reference manual. Every student must
prepare well formatted, printed, hardbound report.

internal guige has to interact atieast once in weekt
attendance report during the term.
Convener should make sure that external
appropriate technical araa.

and maintain the progress and

examiners are appointed from the list asper
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