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291 .lo contirm.the minutes of the 2grh meeting of the Academic Council
nerd on 18'' May, 2007 at CtET, Rajpura

Action taken report on the minutes of the 28fr meeting of the Academic
Council

I

,s4

To-brief about the admissions made through counselling jn the sessjon
2007- 08

To brief about major decisions taken in meetings of BOS III
29.5 To approve Academic Calendar for session 2OO7 - 08

To deliberate on the steps taken by the co eges towsrds meintenance
oI stanoards and quality of technicel education

29,7 To discuss about the affiliation fees and other related fee to be
charged from the institutions affiliated to pTU.

To inform about the Schedule for checkjng of eligibitity date and tast
date of admission.

!.
IV

29.9 o allow student a gap in study

29.10 To establish the common eligibility criteria in respect of pTU courses
common to regular mode and distance education mode of education

29.11 To conaider reduction rn durallon of B. Tech. - Industrial Enqineerino I v
& Management (Speciatization in TeM) trom 4 years to 3 yea;. - 

I

To consider the inqease in intake of courses at pTU CaDaro School of
Manufacturing and Matenal Technology

To brief about the Examinations VI
29.14 To brief about the establishment of new college / increase in intake of

course
vll

29.15 To consider award of ph D. Degree VIII
29.16 To_brief about holding of convocation and inauguration of new campus

of PTU.

29.'17 To briet about the sports and cutturel sctjvities ot the Universitv x
29.18

29.19

To consider conduct,of
semester.

reappear examination for the students or last

To briet about Constru;tion of pTU Campus
29.20 Any other item with the pe.mission of the Chair
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PUNJAB TECHNICAL UNIVERSITY. JALANDHAR

AGENDA ITEMS FOR 29fi MEETING OF THE ACADEMIG COUNCIL TO BE
HELD ON 2OTH SEPTEMBER, 2oo7 AT sRI SUKHMANI INSTITUTE oF
TECHNOLOGY. DERA BSSSI

ItemNo'2e'1 
l"J:lliff.T;,Fi",fiff;il:i;E.,H:,"JIl:' the Academic 

.

Minutes of the 28h meeting of Academic Council held on 18h May,

2007 at'Chitkara Institute of Engineering & Technology, Jansla is

placed at Appendix l. As there are no written comments received,

tie minutes may be confirmed.

Item No.29.2 Action taken .epo on ths minutes of the 28h maeting of the
Academic Council.

The action taken report on the 28h meeting of the Academic Council is

placed at Appendix - ll

Item No.29.3 To brief about the admissions made through coun8elling in the

session 2OO7 - 08

A total number of 20306 applications were received for appearing in ,\
EEI -2OO7. The admission to B. Tech. / B. Pharm / B. Arch. courses

were made for the various Universities in the State of Punjab through

Centralized Council conducted by PTU, Jalandhar from 25.06.2007 to

02.08.2007. Total admission made through Counselling in the PTU

affiliated colleges in the session 2007 -08 was 8766. Likewise,

admissions were also made to 2nd year / 3d semester of B. Tech. and

B. Pharm through lateral entry through Centralized Counselling is

1532. The breakuD of seats is as follows:

a96da 29' Addfflc couidl



2007 - 08 'lo age
lncrease2006 - 07

8229 15.21
BlTech. 1o Year 714:l

39.27-6lT6Ef,7dYear
50E 24.61-6 ftrarrnacY t" vear 49l
157 141.53

BTPnarmacy z* vear cb

a 314.24

-8. 
Architecture

liem No- 29'4

A Total number of 270 students were admitted through Counselling to

M. Tech. in PTU Regional cenves ouring the session 2007 - 08

The matter is placed before the Counctl

To briet about maior declslons taken in me€tings of Bos'

The following major decisions nave been taken by the various BoS

Slx months Training to B'Sc' (MLT) studenb'

ln view of large number of representation received by tri

,"tu"o,tr, the matter was placed in front of BOS - MLT whicl

was discussed in detail and following was decided

'The candldates who have successfully completed their thre

year teaching programme may be allowed to get six month io

*ntnn 
"a 

p"rt timu training They may be allowed to contint

*itn ttli, hign., 
"aocation 

such as PG Programmes This u

O" *p,"a"n,* 
'o' 'tudents 

of session started from 2004' 20t

and 2006 batches'

So fat as the current batches ate concemed' the job trainl

"n",t 
* n,u"n in 6rh semester only' so that the degree

awarded exactly after three years duration

lf the above is approved the scheme for B Sc (MLl shal:

revised.

(a)

Ac.nda 2f Aed.tttc Counct



Itom No. 29.7

Item No. 29.8

1. The performance of newly recruited faculty may be monitored for

first six months and thereafter be categodsed . They should be

given the appropriate pay scale including Basic Pay and other

allowances as admissible to them.

2. The teacher : Stud€nt raio of 1:15 must be maintained.

3. For the time being the PTU will not insist on maintenance of the
. ratio 1:2:6 till the faculty available position improves.

The cunent siatus of the action taken by the colleges may be
intimaied lo the University.

The matter is placed before the Academic Council.

To digcuas about the affillatlon f6es and otho. related fes to be
charged from tho institution3 aftiliated to PTU.

In the 28h Council meeting the issue of pending dues with the various

colleges was discussed at length. lt was decided that the colleges

shall clear the dues by June 20, 2007. This was followed up by a
meeting with the PUTIA and the University wherein, it was decided that

all outstanding dues shall be cleared immediately after the admission

for the session 2007 - 08 is over. College are, now, requested to get

the due cleared for which the Universiw has d.awn a schedule for all

the couegea giving a specific date to depute their officjal-alongwith the

necessary record and receipts etc. to settle the accounts.

The matter is placed before the Academic Council.

To Inform about tho schedul€ for checking ot eligibility date and
last date ot admisslon.

The eligibility of all the students admitted through Centratized

Counselling as well as under Management quota i6 to be checked by

the Unive6ity. All the colleges are requested to depute their officials

to come along with original certificates of the students admitted directly

/ under management quota and list of the students admitted through

,

r€ofd. 2so b&nc cdMl



Item No. 29.9

Item No.29.10

Counselling. The schedule for the eligibility check is placed at

Appendix - lV.

In pursuance of Punjab Government Notification fit2no|7-1TE212156

dated t+.0e.2007' the last date tor admission is 31"r October' 2007

No admission shall be made after this the cut-off date

To allow student a gaP in study'

A student who wants to have a gap in study of his / her own and

accord, and gives it in writing also to the concerned colleges statlng

the reason to loose the year(s)' is allowed to do so' subject to the

condition that he / she will not tie allowed any increase in the maxlmum

permissible period allowed for successful completing the Course

The matter rs placed before the Council for consideration

To €stablish the common €ligibitity criteria in re€p€Gt of PfLJ

;;;-;;il; io resular mode ;nd dlstance education mode

of gducation

Technical education is conducted in regular mode as well as distanc€

education mode in wtbus programmes of PTU' Some of these

courses are common to the two sireams and the university awards

same degrees lor courses lt has been endeavour that the syllabi'

evatuatio; and eligibility criteria in these courses may be identical lt is

6nly then that the degrees awarded in two modes can be regardlng as

equivalent. In this context' admission criteria for some of the courses

in two modes ol education are not identical

Also the Common eligibility criteria tor Lateral Entry Admission should

also be followed in both the modes ie distance education & regular

courses. Currently there is no Lateral Entry in the regular course6-

This may be introduced in regular mode' to be at par with common

courses with Distance Mode of Education

The matter is placed before the Councrl for discussion



Itsm No. 29.11

Itom No.29.12

:r- rcduction in duration of B. Tech. _ Industrial
J & Management (Specialization in TaM) from + Veai

In the meeting of Board of studies for B. Tech. _ Industrial Engine€ring
& Management (Speciatization in TeM) held on 24rh August, 2007, it
has been suggested that the normat duratjon of B. Tech. _ Industrial
Engineering & Management (Specialization in TeM) may be reduced
from 4 years to 3 years as was conceived earlier in Nov,, 2OO4 and the
jicheme &contents of syllabus be adjusted accordingly. The detailed
minutes of the meeting are placed at Appendix -V

The matter is placed before the Academic Council for consideration

To. consid_er the Inctease in intake of courses at pTU Caparoschool of Manutacturing and lilaterial Technology

PTU Caparo School of Manufacturing & Material Technology has
started functioning w.e.f session 2007 _ Og. As many as 90 students
have been admitted in the fo owing three programmes through CET
Counselling 2OO7 organized by the Unrversitv:

t', ,- ,""n. (Etectronics) with
Etecrontcs

specialization in Manufacturino

(ii) 
P ^T_ech. 

(Mechanical) with specializaion jn Manufactunng
I ecnnoloov(iii) B, Tech. linformation Technology) wrth specjatization in proc,essplanning.

As per the guidetines approved by the Board of covernors, pTU, 50% '\-
of the seats were to be filled trom amongst the punjab Residents and
the remaining 50o/o seats were to be offered to the candidates on Atl
India Easis inctuding the residents of State of puniab.

The necessary infrastructure in terms of Laboratories, Facultv and
elassrooms is already in position. The school has proposed to
increase the intake from the present 30 to 60 in each discipline from
the session 2009 -09. The increase in iniake shall be considered only

Agenda 2e" Acdd.mtc couml



Item No.29.13

Item No. 29.14

after getting the inspection done of the infrastructure and other

requirements bY the committee.

The matter is placed belore the Council

To bri€f about the Examinations

The examinations for even semesler were conducted from 29tn May to

29rh June, 2007. The date-wise declaration of different results is given

at Appendix - Vl

The maiter is placed before the Academic Council for information

To brief about the ostablishment of new

intaka ot course

college / increase in

The University had advertised for establishment of

continuation of existing courses and increase in intake'

new colleges /

Further, colleges were invited to make preseniation which was

followed up by visit of inspection of the expert teams to the colleges'

As an outcome ol this exercise the following new colleges have been

aooroved from the session 2007 48:

Management Colleges

ffient & Technology'

iid Sa;shol, T€hsil Khamano Distt Fatehsarh sahib

e $tnsttrtJifreceE.achnologyMohali
@ndigarh'RajPura
Road. Tehsil Raipura, Distt Patiala --
Mf .-inst'tutfii Managem"nt studies, Village shahpur'

UdhoDur. Partappura Road, Distt Jalandha-r -
offie Jalalpur, PO Jansla'

Banur, Tehsil Raipqlq,qllt lelBlg
Swami Vivekanand Business School village Ramnagar'

Distt. PatialaJansla, Near Banul
GAkGEna colt€ieffi a g ement & Technol o gy'

iilji"'ffi arrs"j"-, G irts Jaspal P ur' Distt

A9.nda 29" AedMic c@nor



Item No. 29.18

Item o.29.,19

Item No. 29.20

To consider conduct of reappear eramination for the students of
last semester.

The reappear examinations for the students failing in last semester are
generally held in the month of December / January of that partjcular
year. This results in causing hardship to the students who loose their
job for not having passed that examination.

To alleviate their hardship, it is suggested that lhe reappear
examination for the 8'n semester may be held sometimes ln the month
of September / October of that particular calendar vear.

.The matter is placed before the Academic Council for consideration.

To b.lst about Constuction of pTU Campus

Punjab Technical University is developing its new campus on
Jalandhar - Kapurthala Highway. A sum of Rs. 40 crores has been
budgeted for utilizatlon in the first phase. Current status of
construction of various components of the project is as under

(a) Administrative Buitding is structuralty compteted. Flooring and
other work is under progress and shall be completed by end of
December, 2007

(b) The rear block sha be compteted by 3orh June, 2008.
(c) The work is in full swjng in the areas of air-conditioning, water

supply, sewerage, drainage and underground water tank, electrical,
boundary wall, roads, footpath and parking area etc.

Ljniversity is expected to shift in front block by first w€ek of January,
2008.

The matter is placed before the Academic Council for information.

Any other itgm with the permission of the Chair.

L

Aoeid. 2g'Addemi: corcl
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-l h)n t*. l2 /."t( ,."1 /t,4 af:+t. _],'lt,.,t
Proposed Fee Stru!'ture for B.Sc.r.(B f), / B.Sc. (HMCT) / M.Sc. (MLT) Course

Sl. No. Head Fee (ln Rs.)

Annual

2 u€v€ropmonr charqoa
11 500/-j,7m-'

3 securities lnetunoiSiEl l-_-.--
College Secuflty'
Lrbrarv Securilv'

1000/.'
1000/--

ulher (;narqes:
-Aomris,on 

i-ee
'Lro'ary 

r6.j -- -=_--.---
compuier be vbobmiiiF ui?--&l., (ern er Se.--r Ser;;;
Spons a Recreairorr Adiieiron Fee-- -
Etub Aimiii'on re"
Magrzrne a r'Oiaiy actrvrtres 

-

500/- 25AL 2501

200t- 100/- 100t-

1.000/- 500f : _ :.J0/-__
2Et-
35/.
100/.

t0/. ?0/'
6o/'

200L -4r__-100
Medical & Health Care Fee 100/- 50/- 50/.
Souvenir Fee 100/- 50/- 50/-
Student Welfare Fund and Aid fund

50i- 251- 25t.
Penodical l est Fee 200L 100/- 100/-

Library Book replacement Fee 50/- 25t . 25t

| 1501- 751 75t

l-d,:lltlI!9'd
Spons Fee

501 25t 251

'100/- 50/- 50/

100/, 501 50/-

Student Amenaties Fee 2001- 100/- 100t
Alumnr Associatron & house charges 100/- 50/- 50^
Placement Charges 500/- 250r 250t-

Indust.ialVisits 2501- 125t- 125t-

Lab Charges 2500/- 12501- 1250/-

5 University Related Fee { To be remitted to lhe 5751'."

6 HostelCharges:
ir. Roonr Rent

v. Other charges {Water supply, fan renl
electflcrty charges and security charges)

vi Hostel mainlenance Fund (Hostel & Mess
Establishment charges)

vri. Mess eouioment & Utensil Fees

'1200/- Per Annum

(d) Single Seater 12001 P A. per sluoent

{e) Two Seater 900/- per student
(f) Three seater 600/- per student
Room with more more than 3 seats 400/- P.A.

per stuoenl
600/- P.A.

600/- P.A.

1 00/- P.A.

'To be paid al the time of admission only
"Rs. 57slfor first year and Rs. 275l- for subsequent years
Note: Fee is to be charged semester-wiso

Asend. ?0'^ Acad6mic Colnci!



Item No.29.20 Any oli: , ri(rr wiih the perrnission oI tl'e Chair

(a) r(.
B

Propo!

,gprove fee structure for BSc'
. ,in.rucf) t u.s". (wILT)courses

(FT) / B.Sc. (Br) /

,.r Struciure for FJ.Sc Courses

st. No.

.l

I

i..

I

I

1

I

\

d

DeveloPnlDnt Ch,r i '
Securities (Rclu
College Securrlt-
i,tqlary _Sjcl{rLY 

-

g. !!9r gr.,erlre9'

L.itorv F!e
ComPUte' ueveI

Sports I Recre3t

Club Adnltssron t'
Nnagaliie iq l.ii'r,,

Mcdicalt fica!lr'
Souventr I'ei
SuoenLrivellare t

PenodiL2l Iesi t..
Library Bcok rei:,.' - -

ldenirly caro

iI
I

Sporls F.je
I club Fee

' Sludenl AnlenltL. l
, Alrnnnl/\ssocr.r L:"

Placetnenl tlir:ri j
i l;rduslriiliVisri:.

Case Sludy N'l;ir '

UnrversilY )

Hostel charg!r

' To be Paid at lhe | '
"Rs 575/ for fiilt ) '

Note: Fee is la l)c

25|

I 1200/- Per AnnLiln

(a) Sngle Sealer 1200! P A pel.studern

irri i*i suut"t !00/' Per sluderrt

i.i three Seater b00l Pe( 5(LoEnr
'ioonr with morc lhl'n 3 seats l [']'

slridenr
o00f P A

i io ije r!miiiJ,l iiini

..vrtct suPPlY lan reDl

i,j, and seculily cllargesl
0Y f'und (HosLeL& ML'1s

,l9tlter\srl-Fe--es- -, --
' r ard[']ission onlY
t!d Rs. 275! lor !iubsequent Ycars

' :1rged semestcr-!visc '
Ag€nda 29" ]\€denN courcr

6001 P.A

190/:14,
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Appendix - |

. PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Minutes of the 28'n meeting of the Academic Councit held on the 18h of May' 2007 at

Chitkara lnstitute ol Englneenng and Technology ' Jansla ( Rajpura)'

28th meeting of the Academic counoil was held on the 18th of May' 2007 at 11:30 hrs at

Chitkara Institute of Engineerrng and Technology' Jansla (Rajpura) ' under the

chairmanship of the Vice Chancellor, Dr' S K Salwan

1 .1 List of the participants is enclosed 1t Annexure-1

1.2 Dr. (Mrs.) Madhu Chitkara, Ditector' chitkara lnstitute of Engineering ano

Technology welcomed the Vice chancellor' all members of the Academic

Council and other authorities of the Punjab Technical University

1.3 The Vice- Chancellor welcomed all the members of the Academic Council'

The following new members were introduced:-

1. Dr. S.L Bhardwaj PIMT' Nlandi Gobindgarh

2. Dr. D S' Hira SUSCET' Tangori

3 Dr' A P' Jain MIMT

4. Dr. Baljeet Kapur Doaba Institute of Engg' & Technology

Cihataur, Ropar

5. Prof M L Gambhir Sri Sail college of Engg & Technology'

Badhani

6. Mr. T. P Singh BBSBEC' Fatehgarh Sahib

Vice-Chancellor requested the Registrar to take up the Agenda items

,,\
\ ,t"

I l/

1
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1. The performance of newly recrulGd faculty may be monitoreob/tirst six monihs

and thereafter be categorized They should be given the appropriate pay scale

including Basic Pay and other allowances as admisslble to them

The teacher : Student raio of 'l:15 must be maintained

For the time being the PTU witl not insist on mainlenance of the ratio 112:6 till the

faculty available position improves

It was further emphasized that confirmation on accePtance and implementation of decisions

ot 1 and 2 above must reach the PTU at least seven days before the commencement of

counseling faiting which the name of the concerned Institute shall be taken off the

counseling list.

With regard to the difficulty in availability of Guides for M.Tech (part-time) students' thesis;

etc.,{t was decided that for this purpose the Guide need not be from the same Institute -

rather he/she can be from any institute within the PTU system He advised necessary

amendments to be issued to this effect. lt was also clarified by the Chairman that the

Teacher : Student ratio required for BBA/BCA is not 1: 15 but it is 1:20

The chairman insisted that all the institutes must implement all the points listed at agenda

item 28.4 and s'end confirmation to PTU to this effect.

It was fudher btought out that maintaining computer : student ratio of 1:4 may not be

insisted for Pharmacy /MBA institutes because it does not seem to be desirable a^

feasible. The chairman advised that this point may be submitted to PTU along with

3.

iustification.

Item No. 28.5

The Chairman expressed his concern over the non payment

other charges by a large number of institutes affiliated to

To discuss about the affiliation fees and other related fee to be

charged from the institutions affiliated to PTU.

of statuiory affiliation fees and

the PTU. He added that the

Y'



amount outstanding as on date is Rs. 32 crores. He insisted on all the instilules to clear

their dues forthwith so that the financial health of the PTU is taken care of lt was also

decided that if dues outstanding from any inslitute for more than one year; the institute will

not be allowed to participate in the counseling proeess and de-affilialion proceeding will be

initiated. All dues must be cleared by 20 June 2C07.

At this stage a point was raised regarding Distance Education lnstitutes under PTU and

members brought out very poor standards being maintained by the8e institutes. The

chairman menlioned that the point raised by the members will be referred to the Distance

Education Council and their views will be obtained and passed on to all the members of the

Academic Council. He, however, added that the Distance Education programmes of PTU

are very popular and the number of enrolled students has grown from 3,000 to 70'000

within a period of three years and this is a very healthy groMh rate, next only to IGNOU.

Responding to the queries of whether Govt. Institutes are exempted from payment of

affiliation fees, the Chairman said that this matter was being looked into

Item No. 28.6 To deliberate on levy of ponallies against certain instiiutions

during the academic session 2006-07.

Academic council authorized PTU to recover all the dues and inform the institutions of their

liabilities. lf the dues are not cleared by 20 June 2007, these institutions should not be

allowed for counselling and de-affiliation proceeding to be initiated.

Item No. 28.7 To taka noto of change of etatus of SLIET.

After detailed deliberation on this item; the following decision was taken with regard to

proposed course of action at (i), (ii) and (iil).

Proposal at (i) and (ii) Approved



Proposal at (iii) : Not feasible. In this regard the Chairman informed thatl

SLTET had two options before them as under :-

PTU wilt continue holding examination for SLIET students and awatdilgl

degrees.

SLIET may conduct their own examinaiion and also award degrees'

Item No. 28.9 To brief about the conduct 2f CET-2007

It was brought out by lhe chairman that phase-l of the construction of PTU ""p'"; l' 'nt
block comprising of G+3 storeys, is expected to be completed by SepUOct 2007 He adced

that this coincides with completion of a decade for the university. He invited suggesti{ins

from various institutions as to how the occasion should be celebrated. These suggestions

will be discussed in the next meeting of the Academic Council.

(a)

(b)

The member from SLIET requested that the option at (b) above may be allowed to 'rel

exercised by them with effect from the next semester'

Item No, 28.8 To brief on the construction of PTU campus.

It was informed that Dr. R.P. Singh, Dean (Academics) has been appointed as Chie'

coordinator for the conduct of the above examination. The chairman apprised all presenl

that it was gratifying to note that this year lhe response for CET has been very encoi{qgrn€

- a record number of 30,000 brochutes have already been sold against nearly 14,00(

seats in all. As far as MBA admission lest is concerned. The Chairman informed that th(

responsibitity has been entrusted to GNDU, Amritsar. Some of the members enqurie(

about'on-line admission', to which the Chairman responded that a panel has beer

constituted to study the feasibility of'on-line' admissions and the matter is being pursued

Regarding suppty of complementary copies of the cET brochure to the institute, it wal

confirmed that PTU was already doing the needful.



Item No. 28.10 To consider case for continuance of afiiliation of ITFT'

This point was deliberated at length and the Chairman expressed his concem at ITFT not

having shifted to its own premises though they were expected to do so with in one year of

the provisional affiliation granted to them by PTU in 2004. Even their latest commitment to

shift to the permanent site before the start of academic session 2007-08 has not been

maintained. The member from ITFT btought out the difficulties encountered in commencing

the construction of its permanent building. After detailed deliberations' the Academic

Council agreed to recommend an extension for three months with effect from the start of

the session 2007-08, i.e. 2 8.20Q7. lf was made very clear that NO FURTHER

EXTENSION WILL BE GRANTEO The chairman stated thatthe above recommendation of

the Academic Council will be considered by BOG.

Item No.28.11 To brief about the application receivod fot establishment of new

CollegesrcouIses.

Progress on this point, as mentioned against this item in the agenda, was explained to all

present. The exercise of short listing of colleges base{upon their presentation, inspection

and outcome of inspection wlll be placed in the next.meeting of the councll

Item No.28.12 To briof about sports and culturat activitiss ofthe Univsrsity'

All present were appraised about the progress on above activilies as listed at (a)' (b) and

(c) of the agenda item 28.12. it was appreciated that Ms. Mandeep Kaur ( a student frorT:

LIT) represented PTU for the RANGOLI event in the North-Zone Intel University Youth

Festival held at GNDU Amritsar from 17.12.2006 lo 21'12'2006 and the University gor

second orize in this event, thus making it eligible for competing in National Youth Festivai

hefd at the University of Madras 'fiom 22.o1.2\o7 to 25 01'2007 ' in which the above

participant got the third prize and brought laurels to the University

v.'
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PUNJAts TECHN )RSITY. JAT,ANDHAR
SCHEME OF TEACHING FOR M.SC {MLT) BIOCHEMISTRY

ltl Semester
SUI]JI]CT

es & Metabolism
Vittunins, I{ormones,
Oeneral physiology and
Nutrition
Principles of

Enzymes & Merabolism
Lab
Vitamins, Honnones,
Ceneral physiology and
Nutrition Lab

2od Semester
SUBJECT

PdnciDles of Biochemi
Biological oxidation &
Metabolism
Nurition & General
Physiology._ _
Molccular Bioloe.
Statistics & l,aboratory
Management___
Princlpals of Biochemistry
Lab

Appendix - lll

Nutrition & Ceneral
Physiolo l-ab
Statisrics & Laboratory

lent Lab

i

I

;

I,

ri
I

:

I

!

DURATION
OF EXAM.
IiRS,

MLT.I O I

MLT- 107

MLT.I 1I

DURATION
OF EXAM.
HRS.

MLT-I IO

MLT.I12

MLT.I16



P MU(,S/ Li L lJUr r 
'-u ' 
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Y

3^ Semester
INT. EXT. TOTAL

MARKS
DIIRATION
OF EXAM.
HRS.

cottRsE
NO.

SUBJECT t r

3 I 40 60 100 l
MLT-2OI Inbom errors ol

3 I 40 60 100 3
MLT.2O3 Di^onn.ri. Biochemistlv

3 I 40 60 100 I
3

MLT.2O5 Organ Function Tests

MLT-207 Clinical Biochemistry
Diagnostic BiochemistrY
Lab

3 I 40 60 100

5 40 60 100
MLT-209

MLT-2I I Organ Function Tests L8b 5 40 60 100

MLT-2I3 C'linical Biochernistr${ 5 40 60 100

Total l5 t2 280 420 700

46 semestcr
CT L T P PRESENTATION EXT. TOTAL

MARKS
DURATIOI'
oF lixAM.
HRS.

on 100 100 200



PTU/BOS/BSaT/l I 1r'0t0t200?/brtch-2006

Punj.b Technicd Universlty, Jalandhar,
B.Sc Blot€€hnologY

gtudy Scheme

Y
\.

!d semalto.

BSAT-211
B5-BT-213-

cour3€ Title



mU/aOS/-4f, /r0l/16'0&2007/Brtch 200s

sth semester

Code Title ot the course

Punjab Technical Universi9, Jalandhar

B-Tech. Automobile Engg

Study schome

lraximum Marks

AE-301
AE-303

AE"307

AE-309

AE-311

AE-313

AE-315

AE-317

AE-319

Automotive Design-l
Automolive Transmissions
Automotive Electricats &
Systems
Heat Exchangers & Air
Conditioning
Numerical Methods &
Simulation in Engg.
Environm€nial Science
ComputerAided Design
Larl
Automotive Transmissions
Lab
Automotive Electricals &
Systems Lab
Heat Exchangers & Air
Conditioning Lab
Numerical Melhods &
Simulation in Engg. Lab

External
60
60

60

60

60

60

20

20.

20

100

100

54o to ao

6 weeks duration at the

Totall Duratlon ot
t Thoory

Mar Examinatio
ktn

(in Hou13)
100 3
100 3

100 3

100 3

100 3

100 3

50

50

50

50

3
3

4

3

Intgrnal
40
40

40

40

40

40

39

30

30

30

40

_60
1

60

40Inslitutional Training,.

I Advisory meeting
Total

'* Industrial Training in reputed industries wi be
end of fourth semester

Y
46o

arranged for



study schome

Sr. No. Courrg
Cods

Sublect Exam Hour5 Marimum
llarks
lnt, Ext.

1 PHCEU 511 Advanced Pharmacokin€tics
and Biopharmaceutics

3 20 BO

2 PHCEU.513 Dosage - forms Design,
Oevelopment and Process
Validation

20 80

3 PHCEU-515 Novel Druq Delivery Systems 20 BO

4 PHCEU-517 Pharmaceuti6 Laboratory-l 20 80

Total 80 320

FTU/BoyPHcEU' llvl g-07-200?/brtch-2007

Punlab Technical Unlvor!ity, Jalandhar
il. Pha.m lPh.macouticel

ld SerFster

2d SerFster

m. Ph.rm (3d &,ltn semester)
' (Research work for on€ Yea')

The thesb shall be presented by the candidate atthe end of recotd academic year. The thesis shall be

evaluated as under:

Evaluation of written thesis
Pressntation ofSeminar on thesis

: Maximum l\4ad(s: 200
: Maximum Marksi 100

Marks: 300

Sr. No. Coul€€
Cod9

SubJ€ct Exam HouF Maxlmum Marks

lnt. Ext

PHCEU 512 Pharmaceutical Tec_hnologY 20 80

PHCEU-514 Drug Regulatory Afiai6 and
IPR

20 80

PHCEU-516 MoleculAr Biology and
Pharmaceutical BiotechnologY

3 20 80

4 PHCEU-518 Pharmaceutics Laborstory - ll 12 20 80

I ot:tl EO 320



PIU/AOS/PHCHMrzl0/l 9.07-2007brtch-2007

Puniab Technical University, Jalandha.
M. Phaim (Pharmacautical Chemislry)

Study Schcme

Code

-i

Course code

PHCHM 512
PHCHM-514

PHCHM-516

PHCHM 5'18

3d & ,ls sethoste.

(Research work for ono Ysar)

The thesis shall be presented by the candidate at the end of re@rd acadsmic year. The
thesis shall be evaluated as under:
Evaluation of written thesis
Presentation of Seminar on thesis
& Viva Vice
total

MM: 200
MM: 100

300 Marks

ln S€mglter
Sr. No. Course

1 PHCHM

2 PHCHM

PHCHM

4 PHCHM

I otel

Subject Exam Hours Maximum
Marks

lnt. Ext.

511

513

ii5

Organic Chemistry &
Selected aspects of
Druo Research.

3 20 80

Spectral Analysis. 3 20 80

Advanced organic
Chemistry &

3 20 80

17 Pharmac€utical
Chemistrv Laboratorv -l

20 80

80 320

2d Ssmost€t

Chemistry of Natural
Paoducl8

Pharmaceutical
Chemislry laboratory-



pTU/80S/pHCOGr2t 
0/t 9_07_2007/bat h,200?

Punjab Technical University, Jalandhar
lr.Pharm pharmacognosy

Scheme of syllabl

i Exanrtnation Maxlmum
ma|k3

Ext.

3

I 
r.,toaem Anarvricir recrrn]quei 20 180

TFtart Drug s6nda.dis"trd -
3 80

noutg

80

80

80

couEEEie

PHCoc 51S- -----

subiect

rnlocnemrSlry and Biogenesrs

Ptant Bioiachnoffi-
Aavancea inph-armacosnosy -

F ra fiiacoo--gnotc bo,atory -[

Examihation
hount

lll.ximum
marxS

lnt.

3 20 80

3 20 80

3 20 80

20 80

80 320

s

Total

3E and 4b Semester
(Research work ,or on6 year)

Thelhesis shall be presented by the cand
nesrs sna be evatuatecl as follows. 

idate at the end of second academtc ye€r The

Evaluation of \yritten lhesrs
Presonlation of semtnar on thests work
Ano vtva vocel examination

Maximum Marks: 2OO
Maximum Marks: .1OO

Total Marks: 3OO

Coufse code

PHCOG 5t5

PHCOG 5rt

PHcoc 5L



PUNJAB TECHNICAL UNIVERSITY
STUDY SCHEiIE OF B.Tech (CSEI

THIRO SEMESTER

ffiF=G; r.ptec6d wlth cs:21i (Prcgrammlng Languasc)
SlxTH SEiIESTER

& Course Conten/s has been changeal
Ooen Elective
cS - 312 co PUTERS AND soclETY (Fo?other br3nches only)

Sr.
No.

couRsE
cooE

COURSE TITLE HOURS'WEEK MARKS
P INT EXT TOTAL

1 cs-201 Computer Architecture 3 40 60 100

2. cs-203 Discrete Structures 3 40 60 100

3 cs-205
Digrtal Circl]ts & Logic
Desiqn

3 40 60 100

cs-207
Data Structures &
Proo€mmino lvlethodoloqv

3 40 60 100

5. cs-209
Written & Oral Technical
Communication

2 40 60 100

6 cs-252'
Object Oriented
Proqrammrnq Usinq Ct+ 3

1 40 60 '100

7 cs-213 Software Lab- I (DSPM) 3 30 20 50

E cs-215
lnstitutional Praciical
Trarninq

60 40 100

9. cs-217 Hardware Lab I (DCLD) 2 30 20 50

10. cs-254* Sonware Lab-ll(OoPS) 3 30 20 50

Total (31 Hour6) 17 6 460 850

S..
No.

couRsE
CODE

COURSE TITLE
HOURS/WEEK IIIARKS

:. L. T P INT EXT TOTAL

1 cs-302
Relational Database
Manaqement SYstemll

3 'I 40 60 '100

2. cs'304
lniroduction to Business
Svstem

3
1 40 60 100

3. cs-306
nsyninronous Transfer

3
1 40 60 100

4. cs-308' Software Engrneenng 3 1 40 60 100

5. Elective -l 3 1 40 60 '100

6 cs-312 Ooen Elective 3 1 40 60 100

7 cs-314 30 20 50

I cs,316 S/w Lab.VIII(RDBMS-II) 30 20 50

cs-318 Sivv Lab-lX(S/W Engg ) 2 30 20 50

10. cs-320
S^ru Lab-x(Business
Svstem)

2 30 20 50

General Fitness 100 100

Total (36 Ho!r61 18 12 460 440 900



ryit

I

t

,
I

l

I

,

I
I

@ Corrce ,rs bos,r s hiftediroi etectiw ao conpukoty course

Liat ot Elcctive8 ll
l. CS-4'10 Organisational Structurell. CS-416 Overview of tT Materials

I ll. CS-418 System Simutation and Mode ing
lV. CS-420 Emerginq Technologies and Curient lT- Trends

Lbt ot ElsctivosJtl

l. CS-412 GraphicalUser Interface
ll. CS422 

- Advanced Mrcroprocessor
lll 

-C-S4O2' 
Symbotrc Logrc E Logic processhg

lll. CS-426 lmage processing & pattem recognition

' Labs of El.ctive-fl|

L CS-414 craphicat User Interfacell. CS-428 AdvancedMicroprocessor
lll. CS-430 Expert System.
lV. CS-432 lmage prccessing & pattern recognition

$ Cou6e tras bee, st ifted trom computsory to elective course

' SEVENTH 
' 

EIGHTH SEMESTER
Sr.
No.

COURSE
CODE COURSE TITLE HOURS/wEEK MARKS

L P INT EXr TOTAL
cs-424* Expert Svstem 3 1 40 60 100

cs404 Formal Language &
Automata Theorv 3

1
40 60 100

3 cs-406 Proiect I 100 100 20a

cs-408
Principles of Engineering
.Ecomonics & Management
Technioues

3 1 40 60 't00

cE-216 Environmental Sci€nces 3 40 60 100
Deparlment elective -ll 3 1 40 '| 00

7. Department Elective-lll 3 40 60 100
Department Electtveltl Leb 2 30 20 50

cs-416 Software Lab -Xlll{St&LP) 2 30 20 50
ceneral fitness 100 100

Total (35 HouF) IE 5 12 500 500 1000



CS .252 OBJECT ORIENTED PROGRATIIMING USING C++

lntlrnal Merks: 40 L T P

Ext rnal ttlsrksl 60 3 I 0
fol.l m.rkr: t00

SECTION-A [33%'11 Hrs'2o'Mark3l

1. Ba8lcs ot C & C++

"iri"'o'"1Lti. 

i""i*, oata Type, Bit Field integer' operations' control structures'

3lltc"*:, u"", o"rin"d Data Tvpe' Reserved words and standard 110 statements in c

&

;- oblest Otlont Ptogrrmming With c++

iiti"il,-,]iti"o'di"", o'"ented piogramJring concept, objectivE of oPP' Programmtng

StruCture in C++, Data Abstraction-.. .
i. OviifoaUfng eno tnfonnatlon Hldlng
iitiooi,otro'r,'Finaion overloading, Information Hiding

SECTION'B [3t%'14 HrsSl 'Marksl

4' Momory ilanagsm:nt jn.9t:.:- ,.1iti.ti.ation of objects, Dynamic Memory
lnt.oduclion,Construclor-Automatlc I r

s[1ii3""*;"o"r. aopv constructor, constructor aod Information Hiding' Destructor'

Automaiic Clear uP of an Objacl
5' Inhcritance - )de sharlng ' cla39 Derivation 'Ambiguity 

in clas6
tntroduction. Inheritanc€-Dats and uc

M€mber Accass ,Virtuat gase Crass-iie;e<ty] btass Initialization in Inheritance

,Arguments for the Base Class

SECTION-C [33%'tt Hrs'1g'Marksl

G. Blndlng! and PolymorphlEm
introouaii'n , ginoings in c++, Polymorphism

l;"::$ff"ti"iiig* or Generic Facilitv' Generic Function 'overloadins 
a Generic

Funclion,
Generic Class€s

fi,iiixl#:'s#$f1,.,,"". ;n c++, Fire Positionins Functions ' 
Error Handlins

During
Fil€ Operation
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CS -254 Lab llt (ObF - jr.d Programmlng)
lntrmel [. (3: 30 L I P

Extim.l l[arks: 20 0 0 2
Tottl [|rt3: 50

Llst ot .xPGrimanb:
To write toll(ntving programs in C / C++
1, Usir€ basic atatemonb tike control siatemsnts , looping statemenb' various l/O

Statementa and
various data sttudurgs,
2, Cr€eiing dasses in C++ tot understanding of basic OOPS featur€s 

^-- -.i. nrlilJE"ii"s ;"""pe ot oate hiaing, tu;dion overloading.and operator-overloading

+. uiing ;;o;tt"n,;gement featurg; and vatious @nstrudots and desfudors'

5. R€p;seflting'lnh€rlianc6, virtuel classes and polynorphi8m'

6. Wriling gen€ric tunctions.
7. Fil6 handling programs.

}



b"'{1-l^ L.J E

CS-308 SOFTWARE EN(iINEERING
L'3, T-1 , P-0

SECTION-A [35o/",12 Hrs,2o'lrarksl
L lntroduction: The Software Engineering Discipline-E:volution and ltnpact. why

study Soft\a,are Engineering? Emergonce of Softwarc Engineering.

2. Soff$'are Lifc Cycle Models: Why use a lit'e cycle Model? Classical watcrfbll

lvlodel. lterative. Protoq.-.pe, Evolutionary, Spiral Models and their Comparison.

3. Software Project Ma[agemenl: Projcct PlanninS. N4ctrics lbr Project S'ze

estimation-L()C and Function-Poi|t. Pmject cslimation 'lechniqucs. COCOMO.

T eanr Structul€. Software Confi guration Management.
SECTION-B [4{l%, 14 Hrs, 24-Marksl

4. Requirernents Analysis and Specilication: Softwafc

Specilication(SRS), Fotmal S)'slenl Developmcnt Techniques.
Requirement

5. Soft$'are Design: lssues in software Design, F'unction oriented Design, Ohject

Oriented D€sign. object Modelling Using UMl.. and User Interface Design

6. Coding and Testing: Code Slarldard and guidelines, Code Review, V€rification and

validatio;, tjnit testing, Black Box Testing, White Box Testing lntegration 8nd

system Tcsting.
sECTloN-c I25%' 10 H8,15-Marksl

7. Sotiware Reliability and Quality Managemen!

8. Solitare Maintenance: characteristics of Sollware maintenance' Soft*are Revcrs€

Engineering. Soliware Maintenance Process Models'

9, Soliwarc Reuse: lssues in Sollware Reuse. Domain Analysis' Componcnl

Classilication, Seatching, Repository Maintenance

TEXT.BOOKS
it pressman n. S., Sonware Engineering: A practitionels Approach 'I hird Edition

Mccraw llill, New York, I987.
2) Jalotit.Soft ware Engincering.
:i"s"-..*if f" i" i.iware E-ngineering !-ou.th Edition' Addison - wesley P'rb Cq '
1992.
REFERENCES:
liZh-"-i C. f"r"y*i M. And Mandrioli D.: Fundarnentals of software Engineering'

Prcntice Hall, N. J. 199 |

ilinl"og.t i. 1., Sontnarc Engincering: The Ptoduction ol Qualit-v soltware' second

lldilion, l!4acmillan Publishing Company. l99l'
li i;rtt a. w , e spiral Mod-el ol ioftu'are Dcvelopment and Enhancement' lEgE

Computer.2l,Pp 6l -72, MaY 1988.
,lil"uirt"v rr.. iint"ur" l'ingineerirrg Concepts, McGraw Hill' New York' ls85'

46
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PUNJAB TTCHNICAL UNIVERSITY
TIIACHING SCHEME OF B.TECH (CIVIL ENGC.)

THIRD SEMESTf,R

 NTCS-t

TERIAL

ECHANICS

AHIiICS-t

ECHANTCS)

ECONOMICS &
EMENT

I00

100

100

t00

50

50

100

Maaks =

] OF 4 WEEKS
iD SEMESTER

LAB

Foulth Semestet

ralAnalysrsLab
100
50
50
100

900

Generat Fitness

Totrl

Suryey Camp of6 weeks duration at th6 €nd of 4th semester.

t.'-:r@
L- -_!grS"rcti^t -,r!lil!i!!r{arf-=-:ry
I PRINCIPALS OF EC(

L Y4yq!N4l
f .'i-ae-{i'r,q'1p!E9
L-_ t.o"." tsoltsllg
I woniirol rnarrtrc
t sqB4l!g! 4rrErI
f-.,, -lvlvErll

---.ery_:
cE 20l

cE-203

cE-205

cE-201

HM,25l

t cEror:
t cE-rr t

cE-213

cE-2r J

TOTAL

3 4 60 40 100
ics-ll 3 60 40 100

ction 3 60 40 100

ta,t_a'_t!!!:l 3 60 40 100

r&Er 3 60 40 100

tal science 3 60 40 100
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PTtr/tlos/cu4 0 t{19-05-m0?/B  I t-H llruo

CE 2o5 Buildlng llt'terials L T P
fntemaf llar|(3: * ,0,
Ertom.l t{!rks: 60

i..E,lfi$"J%",","r ouar ies or a eood bu,rdins srone,Deteriorarion oi srones-preseoation or stones, common

::'Bli3;i&:'"":t%:*ii::"T'iTl:"f::::'?"" and hamfu, ne,edi6n,s in b4ck d.th qu''t€s-'IEood bi'c1's

restinq ol bnc\s, sl€nsrh Ab*"t" *"'n"nng o' 'li'ivj'*ii* iri'jo'Jt sand lr'e bncks burtdins lil6 rooirns

'J:Jlt :LH'XiXi?.","",i characrenstrcs or eood quarirv rime crassincaiions & testins or Lime' Hvdrauric iest acid

i:':#t:::$:'J,T:i5::#'.1:1}i";Jtr:l'S-o-** ' 11'-"'^'-'1,-o-'iej'|r'*rruction 
to nsredien'" and

;";;;;; "i;;;;; 
HYdraton a^d @npoui;s-or hldrarion Prooe(€s and iesrrns or @menr

s.Concrere tr6s: Dessn or -"..'r .... 
"y '"' 

iitroo ano nbl mettroo oesign or hqh stronglh concrere mr*s

o€s€n ot cbnc*le mr for fle':l"] :9lstl -,-",-- ^.."t6riaF, mixing of concde matenaF. transpodation 6'd plaong ol
6.Production of conc.eio: Introducton B8tcnmg or

conorete. empaciion olconcrete curing ol concrsl€

7'PrcD€rii*offr€€handhardendtconcrcte:|nlloductbn'woRab|ily't3dors6fteding"woRabihy'met\od3of
'r'"nott'orconc'eur"aoli-eiietirngtr'"ne6ot--'redrrabrhvandperfl€abhtvoriJi-",it"l.J"i. "tt""t'g P"rmerbir v oi conc'ere cb'o a'd shrinreq€ ormncrele

8. flmb€r: Advanr.ees or r,-"", *",,..,"". ,,.;i;";iiog"n-o* ,n" **q""o* r€s..sofl-and ha'd $oo05

;;;;;;ii;; briig ot t'ees oerects rn mbe' cha'acl'istlcs orsooo rrn@' u*s dd r€st4s-orrmD.er

r. xrlc.raneous M.t"nar. *,,,"," """ "",","""",'iiiiii.'liJng:-;i',t _""d *r"l *9i,hle-_srass and srass productsi

;;;;;rt;;;;;;"" coaoerci,'ro rs or ton & sre€r & rh€trlses useorp'esncs r 
'rv'rEnes

Rccommenaled Book
1 Buldino lvlatenals Fangwrla' cE-207 SoLIDMECHANICS L T P
htomalMark: 40 tZO
Extemal t$art6: 60

ItLT*.,"*"1r:"" 
""ains: 

Inkoducrioo stress-s$ain cudes ror €rasnc mateiab, dirie,enr typ€s or st€Bses and

ir,iiiiil lrJlir" i-n,-i;k.s Law, yoons6 modurB of erasriciry, Burh modurus. modurus of nsunv- L,re,ar srlarn.

Elonoation due lo sef e€|qhr o"o or up"nng ""o'o*' 
oar! ol vaiinq s€clions equivalent area ol composite sgdons

r..piotu* 
"rt""*",,utat'on 

beMe.n €la6nc @nst€nt! volumehc alran

;: E;;;;!;.: i"i;duAon redansuiar brock subi€ctd to noma sti€sses aro'q and. across rwo pgnes

cornbination oinomar.nd ta"q"","' 
"u."""., 

pu,. 
"1"; dtri"ipa "r,"** ""u 

e'i*ipalpra.es, Moh6 circle Pnncioal

3tEiN, Computaiion of Principal stress€s from Prinontl strahs

i. 6ii#i'il ,['1,"i*t a 
"r'*i 

to*. urae'"m": r"toiuaron rvpes or boams supports and roadms sqn @nv'nrions ror

b€ndnq momenr6 and sh€a, r.,*". s".. t",* JiJ ri"i'"i'ro.""r a'"g,".r fo, simpry suppo@d @nlil€v€r and

;;;;;# ;;;i;'-iiii.rent tvoes or taoine 
-ieraiionrr'lp 

oeMeen B;ndine momenr' shed Force 3nd ro'diru

GEphr;;ehod of plotlmg Bend'ng Momer! & Sh€ar Force Oiagrams

ilSlioi.ii-.i'o sri";; s-t .;ses: Intlodudion ri""u'i'piron 'i"a' 
in th€orv ot simpre bendme denvatbn or basrc

squation. delemination or streis€s in 
".p'" 

*a,-iil'i,lii ip *dions a;d imposite. sedio's Oibned Beams)

r"i.i"JL" ro rr'.o,v .i -svmrelical bending b;am; oi 
'rnitdm 

st'6nsth varistion of shea' stBs scross dedn ol

vadous beam sections.
i.i..r"* i"ii"a,n'", r"'sDn of shafts and spnnss' d€frvat'on ot basc !o6on equation Pot€r transmitled *dions

- iidr"lio ii, *rnoi""a o""dins and torsion, princip? *rerses, eq,i""r*t aendns Momeni & Toique Heli€l spins

anaiysis of closed Coilhelical sping.
e. ijlrii.iii" 

"r 
e.".., o" iati; ot basio oquatlon ot clastic cutlo d€fl€ction in beams wiih difierenr end condilions

anJ o'neiem ro"o'ns" oy ao"bF inlegr.lion menod MacaulEvs melhod

i. 
-c"ii,-it.i 

""0 
struG' ln{roduct;n, Eul€is bu;khs roais ro' @rumns w h dine€nl end condrions limitations ol

Euh/!tomula,coumn.atryrngeccenlrrclo8ds lat6rallvloed6dcolun\ns
C. Strdin En6r;v: lntrod,di;n, sttain energv o ue to ai'it Load3 B€ndhg shsar and ToBronal slGss lmpact load slrain

energydue ro Princlpatslress & slrains theo.ies offallurs (5l€clures)
Book R€commencledi
1 . Strength ol Materials sadhu singh
2. Strength of Malerrals : E Popov
3. Str€nglh ofMaterials rs M A l(azrnl



rr Lr/5(rvc!7t 0 v0r_05_200?/BATcH 2lxt6

ExtemalMarksr 20

I li:::::T1 :lg:!"* ,ansne e hm, p'on,ne of d.r!,rs in charn sud€y
z. rea3urement ot b€arFg ..d en9t.6 with compsss, ad,usr/nent ott6ve€; by grapn(atmetfod.. unrero methods of leveling. 

'rerght of ,nstrument, ns€ & fa m.ftods. rEn€ raD|6 su.vey, differonr metho& of ptonr.g tvio poi^t 8 rhree point D.obtem.
CE-212 Survey-Il l,abhternetMarks: 30

Extemattitarks: 2t LTP
forat 11grks: 50 o o 4

1. S€lling !p tempora.y ano pe'msn€rt a0iusrm6nr of E theodot,i€ tveasur6n6.t ol noilonut ang.es by reper on enorcnerauon,in.thod3rrsins a theodot,to Meaaurement of v€.lrcatrngte bylreodohe. El8rm|naon or tocheomernc @nsrenrs. D€teminar@n ot reau&< rlwri Oy tecrrcometdc ob!€.v6rions.rlerem,ns'.n or heiehr or an h.cc€sslbre objecl wnh instrument sxb in ft ;;;;;iJi" ifri!.iiiii *o 
'n 

oin"."r
i Setting ort 

" 
rrans'r'on cr*e Sefthg our ot crcutar curvss ,n rh6 t€td lsing dri,bEC melhods

CE.3O7 DESIGIiI OF COI{CREIE STRUC1URE - i

Erbmatltarts: €o
Tobl l.rt.: tOO

CE-215 Survey-t Lab

CE. 315 ENVIROIiIMETAL EI{GINEERING LAb

004

LTP
320

Note : ljs€ ot rotevent,ndran Stardaros |6 a[orca
'llffi*;li:,.iJr:*'"resEramde'en,,nrenslyErvr.enitld6,rarerarror@anarlsisandbasicconc€ptsofc€isrEic
2. Assumptiom mad6 n th€ory or RCC prindple of de3ign orflexuratmembeB by worting srr6ss.nd Limtt Srate

Not6 All d€s€nrnd i@tys,s ueng Lr I Stat. Merhod for tolo*ing loprcs.
J. AnarFs ot beam6l

. Mo.nent of Resrstane of s,ngty douuy and ia aged beems. Design oi connnuoLrs beams.a, A.elFi! of8he... bond and 10610. 
- '

:. lllf:-"] 9:l: :19 *" Ty srabs, oBsisn or nar stabs. Desisn or conr,noous sr.bso, e.rc|)Ilron or cru€r(inq ed oetbclion for Lhit Srate ofSeoi&aOirnv. 
-- -

/.4sEn or exa y and ecc€nkrca y toEded cotdmns.
o. ueggn ot $tatr c€le
Book! R.comm.nd.d:
L Dcsbr ot Reinforced CdcGte SruduFs p Day..atnam
z. xerntolcod concrot€ FLrndamentats FeransonJ Oo6i9n of conc{ete sttuctr,"s N,t"on an-o w,n*,
4. xehbrE€., concr€ie studL'..r Erements pr,rsrornamen
, Ecnav|or, Analysis 3nd Dsirn
i. xemtorc€d concr6i. oes€n prtbr atenon
o. Lmn sEi. D€5ign Ramach.nd6
7. timit State tlesqn A.K. Jah
a. Limit Sl'l€ O_sigr ofRemro,ced Concrete p.C. Verg€!.v, Eannqu.R€ Re6r6lanr desEn ot st.uctuEs bv panb;Aggar$at& ManEh Snrt€hande-pHt publcaron6
r u Earuquake OesEn by CVR Mrrdhy E And,; unaEon puon!h.(, by Nrc€e_ T K.n.ur

Ext mal X.*s: 20
Tot.| na s: gO

LTP
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CE - 304 GEOTECHNICAL ENGINEERING
LT
3l 0

'1 . Besic Con6pts: Delinition or soil and so m.chanlcs common soii ptoblems in Civd Engineering field. Pincipal
tytes ol soits lhporiant prop€,ti€s 6f very line 3oil i.€. ad.o6ed wate( Base Exchange end soil sttuclu€
Ch:r3d€dstics of main Clay mineral greup6 i.e monlinonlonrte, ilht€ and kaollite Basic dellnitions in soil

meohanics. weiqht lolum! .elationship theory and dotemLnation of speclRc gravilv trom Picnom€l€. 1e31 F eld

d.nesiiv trom s3nd rcDlacemenl method and other m€liods,
2. Index Prop€rties: Grain site analysis. St6cks law and Hydtometer an€lysis. Consistencv and sensnivilv Clav es

pgl Ls. code Alt€rbeqe Limlls Flow Ind€J( and loughness Indox und€rlving thoorv ol shrinkage limil
doletmination Classitication of coaBe 9Bin6d sojls. Classdication ol line{rained soib as p€r Indian sta'dard
dassmcaion sysrem (rsn498-1970).

3 Compaclioni tj€finition and obJecl of compaclion and concept of OM.C. snd zeto Air Void lne Modfed
pred;r T6€t Facto6 aflecling compaction E lect ot cohp.ction on soil propedies and their discussion. Fleld

compaction me$ods- their cqnparison ol pedomance and telative suilabilny Field compacatiw offor. Field

conlrcl ot cmpaclion by proclor.
4. Consolidation: Def'nilio; snd obiBct of consolidaiion dilt€€ncs b€twean compaction and consolidalon Concept

of vanols consolidation characterEtics i.€ 4", m, and cv primary and se@ndary consolidation T...aghis
Oiffecntial equatron and ils denvation Boundary condniorc for Tenaghi's solulion fot one diinensional
consolidstion conceDt of c, l, & u. conEolidation te{ delemingtion of q lrom cuNe lilting melhods,

consolidation pressu€ delemination. Nomclly consolidat6d and over consolidated clavs c.uses or ove.
consoiidrtion. Effect ol dbtubsnc€ d 6-Lo9 sigma orrves of nofislly consolidat€d clays, nnponance of
consolldation settlem€nl in $€ design of structu.es.

5. P6nn€ability and Seepagei Aonepl oi eftuclive str$s pnncipal, s€€page p€ss!.€, crilical hydtaulic gradEnt
.nd quick sand condilion Capilrery phenomsnon In soil Darcy's law and its vslidiv. s€.pr95 veroc'ly c+
.iicient of peheabllity and ils del€minalbn in the laboratory averase pormeability of staniied soil mass.
fsctoB sftecting K and bietdiscusslon

6. Shcai StE.gth:stes ahalysis ols two diine.sional stre* system by Mohr crcle. Conc€ptofpol€ Coulombs
law of sh... strc.gth @utomb - Mohr strength theory. Reletion b.tNEen principal stesses al failure Diecl
tdaxisl 6nd unconfined sh€ar sl.ength tests. Triaxial shear t€3ts basod on d€inage conditioff tvplc€l slrenglh
6nvelop€s for clay oblained from lhese tssls. D€rivalion of skempton s po€ prossu€ paEmele6 Slr*s st6in
and volume change ch.raclersica of sands

7 Earth P€ssurer T€ms end symbols used lar a Etaining wall l',Iovemenl of all and lhs latsral eanh pressure
Eadh pGssurc at resl. Rsnkhe slatss ot plastic equilibium e.d da v.tions of exptessioos for K and KD to.
horizonlel bac ilb Rankin€ s th@ry both ior active and passive earlh pr*sure tor cohesionl*6 bac*till eith
surcharg..nd fLrlry submefg€d ca36 Coh..ive backllll condilion. Rankines Eadh p€ssure for a @hesionless
beckrill with slopng su{f6c! (wth prool) conc€pt ol acllE and passive Eanh p€ssure on lh€ basis of stabilit or
a sliding wedg€. Coulomb's method lor coh.sion less bactill. Mertu snd dof,oriE ol Ra.king and Coulombs
lh.ories g€phical construdaor and Rebhan! g€phicst conslrudion (wilhout sucharge load).

E. Stability of Slopes Tayrores stability numbs|s diffe€nt methods of chockihg lh. slabilily of tinite sloPes.

1. SoilM€ch. & Foln&tio. Engg, by K.R.Arcra
2. Geolechnicel Engineenng, by P. Pu€horama Raj
3. SollMech. &Foundalion Engg., by V.N.S.Mu.thy

CE.!l8 COIICRETE DRAWIXG (COIPUTER AIDEDI

GxtemafXarks:20

Oelailed woRing Df awings (Compul6r Akl€d):
1. lsolared Fooling : Rectangular, Circula. and Squa€ looling.
2. Combined Footins : Reclangular, Trapezoidat, Str6p and Ran Footing
3 Sph€nc.landConicalDohes
4. CantibverandCounterfo,lRetainingWattg

oo2

6. Oesign & detailing olan RCC multEtorey frame wlth the help of d,esign and detai ing sottwaF,
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PUNJAB TECHI{ICAL UNIVERSITY
STUOY SCHEME OF B.Tech flT)SIXTH SEMESTER

Eloctivej
lT\112 Expen System
lT-320 Noirr.t Notwork3

tras been clr.nlE

1T"322 Adficirt Inteflig.nce & Apptic.tions

SqVE TH/EIGHTH SEIi4ESTER

# New Subjecls rcptaced existing cours€ li_404 e-services

Electivo-tt
lT.{06 ltuttimedia and App cations
lT-414 Data lil,rr€ Housinq and Mhind
lT.al6 Modo ng and Sim-utarion

Ebctive{tl

lT{08 Sottwar€ projest wtanagemont
rr{zo tmage Piocessing & palt€m Rscogniflonr
|, -zz Frogr".mmhg In Ct-

' N9w Sub/ects

)

,

)

Sr.
llo.

COURSE
CODE COURSE TITLE

Ad";nced --_--- Iniernet
rocnnologies

HOURS/WEEK IiARKS

1 lT-302
L T P INT EXT TOTAL
3 1 40 60 100

2. tT-304 hbrmaljon;]H,---.=-- 3 40 60 100
3. tr-306r

rT-308.
#"H#=lrrys-v'r"'

"9!
3

40 60 100
tT-3t0 40 60 100

Eledrve I
40 60 '100

7 11-314 3 1 40 60 100
8. tT,316 30 20 50
L rT-318 30 20 50

30 20 50
100 r00

' ContinG ortn6E
t8 l0 430 120 850

1.

couRsE
CODE

r402
COURSE TITLE !e!!!S/vt|EEK- MARKS

L T P INT EXI TOTAL
l'l- 421

3 1 40 60 100

3. cE-218 3 1 40 60 100
3 1 40 60 100

'| 40 100

6. rr-410
3 1 40 60 100

I 100 100 2007 htroductbn to JsvaFA;ics-i
tT- 426' 30 20 50Dor Ner Frame W6IGE

100 100o(ar trz Houasl {5 12 430 420 850
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IT.306 WEB ADMINTSTRATION

LTP

3-- t

PREREQUISITES:-E-Commerce

OBJECTIVES:-Thecourseprovidestheknowledgeindesigningthewebpagesustog
different packages

COURSE CONTENTS

' Section-A [40olo'Hrs-14'Marks-301

HTMLT - Formatting text, hyperlinks and color in web pages creating tables and frames '^
Working with images' maps and lorms'

Scripting Lrnguages: - Javascripr- Using Operators' statements' fun::'*lffOt*t
events and workinB \ \,n o01"",r. 

",*,inJtlu'ies, 
Processing forms. using hidden fields

and cookies. Working with links and images

Section-B [257o'Hrs-l 0'Marks-l 2l

Active Servcr Pages (ASP) :- ASP basic architeonue' Request Object' rcsponse Objecr' G

"ppii"",i"" 
ou:""i seision objecl Server object Database Access rn ADr

Seciion'C [357o'Hrs-l2'Marks-181

B*1", ofs"*..-ria" scdpting, conventions in PHP' Passing.information thmugh a Form

"#;ft:i;;;h"raction: p-itp wlttr ioims and cookies' Files' Snings and Mail'

Database Access in PHP.

RERFERNCES:'

Active Server pages 3 Developen Ouide- Alberto Manu€l Ricart' stephen Asbury' DIG

Books lndia.

HTML 4 BY QUE

Teach Yourself HTML 4 With XML, DHTML and Java Script - Stephin€ Cottr€ll Bryant

EssentialPHPforWebPlofgssionalsbychdstophercoseotino,PearsonEducation,
lndia. i;



IT.3O8 NETWORK OPERATING SYSTEM
lnlsnal il.rks: iO LTP
Ext8msl a*s:60 31 0
Total il8rk3: 100
pREREQUI$ITES:-Computer Network-1.

: oBJECTIVES:- The course provides the sufficient knowledge about the
greortical and practical aspecls of Networks and their applications.
COURSE CONTENTS

SECTION A [30%,Hrs-l1,Marks-19]
ttlaroductioa

GNU-Linux Connection, The Heritage Of Linux: llNlx, what Is So Good About
? ,Ov€rview OfLinux ,Additional Fcatures OfLinux,

Linux Operstitrg Sysaem

Started ,Logging In ,Working With The Shell, Curbing Your Power: Sup€ruser

G€ttirg The Facts: Wh€re To Find Documentation

SECTION B [30%,Iln-ll,Marks-l9l
Linc Uailities

Characters, Basic Utilities, Working With Files, I (Pipe): Communicatas Betwe€n

ses, Compressing and Archiving Files, Locating Commands, Obiaining User And
lnformation ,Communicating With Other Users, Email

Llnux Filesyitem
Hierarchical Filesystem, Directory And O.din8ry Files, working with Directories,

Permissions,

Line, Standard lnput And Standatd Oulput, Running A Program In The

nd, Filename Generation Parhname Expansion

SECTIOI{ C [40%fi rs-l4,Msrks-22]

Editor: History. Creating And Editing A File wilh Vim, The Compatible
. vim Features, Command Mode; Moving The Cunor, lnput Mode, Cominand
leting And Qhanging Text, Searching And Substituting, Yank, Put, And D€lete

Reading And Writing Files, Sefting Parameters, Advanccd Editing
s, Units Of Measure
s Edilor History, Cening Stancd With Emacs. Basic Editing Commands'
Editing, Language-Sensitive Editing. Customizing Emacs.



The Shells
ffr" go;" Shell: Background, Shell Basics, Parameters And Variables' Processes'-

ffittory, l,ii^"t, Functiois, Controlling Bash Features And Options, Processing The

Command Line.
The TC Shell: Shell Scripts, Entering And Leaving The TC Shell, Features Common To

The Boume Again And TC Shells, Redirecting Standard Error, Working With The

Command Line, Variables, Control Structues >

Programming Tools
Proglamming In C, Using Shared Libraries, Make: Keeps A Set Of Progams Current,

Debugging C Progmms, Thrcads, System Calls, Source Code Management, Control

Structures. File Descriptors. Parameters And Variables, Expressions, Shell Programs

Ref€rences:
1) {A Prsctlcd Guide ao Linux" by Sobell Peanon Publishers' Indii
2) "Linut PrograBming by Exrmple: Thc Fund&mentak'by RobbiD!, Pearsotr

Publishers, India
3) "Linur+ Certilicrtiotr Guide' by Drew Bird erd Mike Harlood, Tst& Mc- /-..

Grrw Hill Publbhers, Irdia



IT-404 DOT Net Frame Work

SECTION.A [40%, 14 Hrs,25-Marksl

LTP
3l-

,a::!,_:"::: ,ry.ft-tsuill-in Typcs, Dcclaring Value Types, Creating User-Define.d Typs,.-rcaung tnumeralions. -
,\ing Common ReI.rcnce Tlpe: Reference Type, Comparing the behavior of Reference and

ill-"i l.lf3 tllll" Reference Types, Srring and Srring Buitders, Creating and Soning Anays.
,slng )rearns, I hrow and catch ExceDlions.

1:orrttracdng Clqsses.. lnherirance, Int;rface, partial Classes, Generics, Events! Attributes, Typ€
I iorwardins. '

'i:anventnj Baween lypes: Boxing and Unboxing, Conversation in Custom .lypes.

.IaouUOuaputfl/0)

!ir-:!:r:!! File systemt-Ftte.System Ctasses, Fitesysrentnfo Ctass, Fitetnfo Class, Cetting
j:3.11"i,:b"rtj .FilsCopying a FiIe, Dtrectorytnfo Class, Enumerating riles in a Directoryl,r,ttet ro..class, DriveType Enumeration, Enumerating Diyes, pqth Class, Changing a Fiic

Litcnsion in a Pafh,.F/?.ts temwatche, Class,Monitoriig Directory for Changes.
!:!!dj!*. "4 llritlng files:-Sneams, .Fr',le Class, Dirirory CIws, FileAcce$s Enumeration,
r ueMode Ehumeration, Filestrcam Class, SfteamReader Class, Reading ftom a File,

ir::o.V:t:* Class. Writing to a Fite, Readers and Writerc. MemorySneai Class,.Using a
I lcmoryStrcam. BuJFredSteam Class,rJsing Buffered Stream
,.:Tpr:t!og 

-"t!""1u:-Compression 
Sl(:eams, Gzips,ream Class, De/lateStrean Class,

!39p"oing Data within a Compression Stream, Decompressing Data wiihin a Compresion
5UlAlIn

!:**F."ry 'boldted. storage:- tsolated Storage, lsolatedstorugeFile Clasl, Creating a
t loreJsola,edstolageFlleStrean Class. Reading and Writing Data to lsolated Storage, Using
Lirectories in lsolated Stonge, lsolatedSroialeFilepermision Ctass, lenniaing Isotated
it:orace,

SECTTON-B t35o/6, 13 Hn,22-Markst

?'Serrcttq!. qodifvinq ad e

: "..r!:!q :"9ot2, exp.ressionsiusing Regular Expressions for partern Matchirg, Extracting

llii:,"j ?1,3,Replacing Subsrrings using Regular Expressions, Using Regular Eipressions toc 'nstratn Slring lnpul.
E rcoding and decoding:-Encoding Class, Examining Code pages, Specifying Encoding
t.tpes when rcading a file.

$ Cgllectioar and Generlcs

i:l!!";1i15. piu"n"-:-Types of Collections, Adding and removing items, tterating over items,L.,nslstent interfaces in collections, Soning ltems
,t orhing with sequen rar rab:-sequenrial Lists. preae Class . Sraclr Class

.Uslng Val ue trr'esr-Euill-in
i:rcatjng Enumerations.



\Srhlng $'ith dictionaries:- Dictionary, Equality, lEqualtiyComparer Interface, So edList
Class, Specialized Dictionarics.
asfug specislhed colrectiozs:-working with birs, colrecting strings, the Namevaruecollecrion
ciats.
Genedc cdtec,ionsr Gencrics work, improving safety and performance, generic collection classs(ructure

5.Sraohics

!!.wle gnllicst the Sysrem.Drawing nanespace, locarion and size of controls, color ofcon-trols, draw lines and shapes, customi; pens, nit st upes.

{!&tns 
wrth tnasesi Image and Bttuap classes, dispiay pictures, create and save pictures, use

tlormafring 
,efl:- Add Gxt to graphica, create a Fo object, write text, controlling formatting of

SECT|ON4 [20%, 9 Hrs,13-Marksl

6.Thresdihs
Cnalhg threods:. 

.simple tbreads, passing data to th€ads, stopping threads, execution contextJnaf,ig t otoi Avoiding colliSiOn, syncruonrzauons tOcl$

iii!!ffiyt ,*-.-ittg modet:_ understanding asynchronous programming, Threadpool,

W
appl€rtroR domain, unload an applicatiT:s;ocrearing 

aPPlication domain' loading assemblies in

,c::.{E*W, qplicuton a"oJi i-- u."irg.an 
'apprication 

domain ro launch assembries wirb

:fl 
y#f?';:::i1H1:ppricati04domainpropenies'

$ralr a prolecr for a s.*i"", r"nurr;i 
"1"#Joi"uproject' 

implementing a service, oeate and

ReferoncGsr
l. .NET Framcwork 2.0 Application

wrdermuth, with Bitt *r- 
"ror"nlrititiorfentJoundation 

bv Tonv Northup and shawn



IT-422 Programming in C# Department Elective-Ill

SECTION'A [30%'10 Hrs'1o-ilarksl

Introducingc#:EvolutionofC#,ChaEcteristicsofC#'Applicationsofc#,Howdoes
Cf differ fdm C+', How C# differs fiom Java

Overview of C#: A simple C# program' namespaces' 
"9di^g 

t::T^t1::.fain retummg

a vatue, using aliases ro, nu,,',"rp,"" "i*t"J, 
p^iitg ttte tbj""Tto y'1.i1elLne nah?d'

command line argumenrs, marn with a ilass, providing interactive 
-input' 

usrng

l""ii"'il"r""i'ttt",i,rns, Muhiple Main Methods' compile time enorsi progftun smjcture'

plogram coding styl€

Literrls, Varirbles and Dats- Typ6: Literals' variables' data, types'.value types'

reference types' declararron "' "t'"i[i 
itii"iizaiion of variables' default values'

"onrtunt 
uuiirbl".' s"ope ol'variables' boxing and unboxing

Operators and Expressions: Aflthmetic operators' relaiional 
--oPerarors' 

logical

operators, assignmert operarors'. '""iirn""t 
'"ta decrement Tl,l1tltt:. 

conditional

oDerator, bitwise op.,uto" sp""tu' 
'op-t"i""' -rtrt-"it expressions' 

' 
evalualion ot

eipressions, precedence or utn*""" 
"Jpl'lioo' 

rype "onuertions' 
operator precedence

and associativity. mathemalical lunctrons

Decision Making and Branching: Decision making' with if statement'the if else

statement' nesting of ir"'"r'" 
'tutt-'n"t" 

ttt""-"i* iiiuaa"t' trt" switch statement' the ? :

opeftrtor

' sEcTlON-B [35%'13 Hrs'2z-Marbl

Decision Making '!d Loopitrg: The while slatement' the do statement' the for

.-tui"rnan,, rft" fotiu"h statement' Jumps in loops

Methods itr C# : Declaring methods' the main method' invoki":. 
-rn:'1'}.I::t 

nesing of

methods. method parametert, p^t i"y ;*:;t by reference' the output parametersr

uariutt. u.gu*"nt iltts, methods overloading

Handling Arrays: One-dimensional arrays' creating an array' twoiimerrsiodal arrays'

r*i"-ui"-iir" """vt' 
,he system'Array class' AnayLisl class

Manipulatiog strings: crealrng strings' string methods' insertin-g- strings using system'

comparing strings, findrng "uott'iiifii 
"'*t"Jrt -t"i"gt' 

anays of strings' regular

expressions



I
I
I

I

structureandEnum€ratiols:structures'struclswithmethods,nestedstrucls'.
differences between classes and stucts, enumerations' enutnerator initializatiorL

enumerator base types, enumerator type converslon

Classes rnd Objects: Basic principles ofOOP, defining a class' addi4 variables' adding

methods. memier access 
-modihers, 

creating objects, accessing class members'

constructors, overloaded constuctors, static members, static constructors' prjvale

constructors, copy constructors, desrudors, memb€r initialization, the this reference'

nesting of classei, constant membelq read only members, properties, indexers

SECTIONC 135%,13 Hrs'22-Marksl

Inheritance and Polymorphism: Classical inheritance, containment inheritance,

defining a subclass, visibiiity contml, defining subclass constructors' multilevel

inheritance, hierarchical inheritance, overriding methods, hiding methods, abstract

classes. abstract methods. sealed classes, sealed methods, polymorphism.

Interfacesi Multiple Inhcritance: Defining an interface, extending an interface,

implementing interfaces, interfaces and inheritance, explicit interface implementation,

absbact class and interfaces

Operator Overloading: Overloadable operators, need for operator overloading, defining

operator overloading, overloading u[ary operators, overloading binary operatoN,

overloading comparison operato$

D€legttes strd EveDts: Delegales, delegate declaration, delegate methods, delegate

instantiation, delegate invocation, using delegates, multicast delegates, events.

Managing Console I/O Opeirtionr: Console class, console input, console output,
formatted output, numeric fomatting, standard numeric fomat, custom numeric fomat.

Managing Errors and Exceptions! Types of errors, exceptions, syntax of gxception

handling code, multiple catch stat€ments, the exception hierarchy, general catch handler,
using finally statement, nested try blocks, throwing our own exceptions, checked and ^
unchecked opemtors, using exceptions for debugging

Referencesr

Programming in C#, E Balagurusamy Tata Mccraw-Hill Publishing Company Ltd.



Appendix - lV

PUNJAB TECHNICAL UI{IVERSITY. JALANOHAR

SCHEDULE OF ELIGIBILIIY CHECK' for adnl$ions mado upto l, OctobG., 2007

Note: Eligibilig for afl courses (|G/PG. including [rlBtuMCA belnq offered by Engg. Colleges) will
be checked Bimultaneously ercept Architecture ifnot Bpecifed otherwise. .

Ergltr .dng qotbrE. il...l||r|m Cotl.g.!
03 oct 2007 1

2.
3.

5.
6.
7,
L
9.
10.

1?.
13.

GZSCET, Bathind.
SaSCET, Fsro!€pur

GNOEC, Ludhiana

BBSaeC. Fatehgafi Sahib

BKSJEC, Amrtrsar
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13. BFIC|T. Armrla
14 BITSCITLS, Mutlr.r

3. GNIPC, Horhla|pur

11 oct 2007 1. Mr.S - R|ML Msndl

3 CIBMT, Sanqhol
a. CllS-lST, rrohali

6 MKIMS, Shahpu., Jalandh.r
7 Or, llBS, Ram Nagar, Aanr
6. SVBS. Banur
L IXCMT, Kh*h6r, s.ngrur
10. MSKKCG, Jagpdpur, Kpt.
11. DIMT, Bulandpur, Jalandhar
12, SSCCM N!Au.
13 SAVJCIMTS Hu$ainpur. Ldh

12 od2@7 AiHrctrltecture Cottegec I etu GIan .tyoU ol of TO , tlohati / PtU CaParo School of
fianufacturino and lrata,ial Technolgqy, Jalandhaa



Minutes ot the f.t Meefing of Board of Studles for
PTU'9 B.T6ch. Industrlat Engg. & Managomeni (Spocialisation in TeM)

Date :
me :

Venue i

2,1- AugGt, 2007
03:30 to 5.00 o.rn.
PTU's Glan Jyotl School of TQi, & Entfepreneurship,
B-t02, Phase Vlll. lndustdat Area. t ohrti.

PRESENT

Eoard of Studi$:
1. Dr. O P Bajpal, Director, Ul€T. Kurukshelra Univetsity (Chairman of BOS)
2. Mr. R P Sehgal, Execulive Director, Swarai Mazda Ltd., Chandigarh
3. Dr. T P Singh, Principal, Baba Banda Singh Bahaduf Engg. Co ege, Fatehgarh Sahib

PTU:

- Dr. VK Arora, Dean Academics, PTLJ

School:

- Manish Trehan, CEO, pTU's Gian Jyoti School ot TeM & Entrepreneurship

Leave ot absence gEnted to:

1. Dr. DD Sharma, Prof. & Head, Enlrep.eneu6hlp Dev. & Indt Coordn. Dept N|TTTR, Chandagarh

PROCEEDINGS

l Dean Acacremics, PTu wercomed rhe members ot the Board of studres of B.Tech. lndu.triar Engg.& Man€gemenr (speciarrsation in rqMl progrim;e-r" ir'" r; .!irtrs. ii'iii"ili,"o 
',"- ro'.accep hg nomination to lhe BoS of thd Univ;rity,s innovative anJ nrie.fe.ii.-piog.amm. ro,workjng professionats and sparing time i, p.oviAe iaruaUfe juiaance forii.,il pr6",i." Cf,";rr"n

Bf-lf .8g-s-,]1i*k.g.the cEO ;f rne schoofto -"r" " 
.r,i,r.r p,"i""Ltio,i 5n-r'# p.s,"." or thut'. rech. programme. The presentation hrghlighled lhe followiFg:

a) Detiaits ot approvat of Scheme a;d Sylraous.

b) lnnovative p€dagogy-of the progr€mme, wlich has contributed lo its success, with a healthyenrohent of over 100 studenls from vadous organisa(ions, in each of th" nrstloui-o"r"nua.

c) Brief profile oJ lhe leamers_ The average age of the sludents is 31 years, with average worK_experience of 9 years. They are frorn vaiiouC indr"r,ie" 
"no 

aitfui"nt iunaiin"iari"".
d) Fsedback-trom studonls as rv€ll as from indrstry is very encouraging (summary o, feedbackco ected lrom the sludents during lhe tast three semeslers was presented to the memDers;sampre comments of srudents were atso circulated to rfre memUdrsl. erinLJsiudy materiat,Applicatlon-focus€d assrgnments and personatContect Seisions, wfiirLfo..-ir,J'i"ci-Oon" otctetvery ot this prosremme, have a received 

" *rV g*d i;iin;. l6ii"" ot- innt"c .tuovmateriat and assignmenis were shown to the memters, ;ho 
"ppr;ci"tiji" i* qiattv.l

Appendix - V
Programme

Contd. P 2



AGENDA ITEMS

Reduclion ol duration of B Tech.-
Industial Engineedng &
Manaqement (SPl. In TQM)
pmgdme and revision of Scheme
& Syllabus

r) There was a detail€d discussion on reduc{on of lhe

du€ton of the programme 
'lom 

existing 4 years'

keeolnq in view thal th€ programme is tor wofilng

Dblbm; Holders/ Science Graduales with 2 years

exoetience. Members took nol€ ol the lollowlng:

a) B.Tech.- Industrial Engineering & Man€gement-' 
ISol. in TOM) Programhe was first conceived

;9 a 3 Yeor (6-seme6ter) Programme l ne

Scheme & Syllabus v{as prepare{l based on

thls, which was duly approved in November'

,OM bv lhe Committee constituled by PTLIfor

eooroval of the Scheme & Syllabus

b) Subsequ€nlly a Special Commlttee of PTu's' 
Academic Councilwas consltuleo lne

committee met in Feb 2005 and recommendeo

Gt lhe du€tion of lhe prog€mme should be 4

vears (8 semesters) Accordlngly' lh€ scnem€

il-swjous was reviseo to make it a 4 year (8

semester) Programme, which was dulY

aoDroved bY PTU In March 2005

c) RecenllY, Thapar In6tttute of Engineenng ano.

Technoiitgy (TIET) Patiela haE staned B lecn
piJ.i"mri! irrroush oistanoe Educallon in Apri
200;. The normaldu€tion ofTlET's
-pioo,..me 

,s 3 vears (6 s€mesters) The

oioo'tamme is approvec by Dist'ance Educaton

bo;ncit (DEC) Like our B Tech programme

itel'i piog,"hme ls atso for Ddoma holder6

*i iu'eai torr expe'ience Details of thek

orogl,;." r".. reuie*ed by lhe members

d) AICTE s Lateral Entry Scheme as perwhich
'' 'riiiroii ioro"o 

"ru 
allorved to directlv pin the

ifiuiii tg" ".t""t"') 
ot 4 year Engineering

degiee Programme

,\ ln vlew ot tho above, memb€rs fecommended thel
'' iliil-.iiiriJtnsioei reducins lhe nomal duntion

Liii"Jri- rniirir,i"t ensine'dng & Manasement

iiol. in ioturt progr"..e from 4 years to 3 vears

i4omb€rs requested the Schoolto preqaje a

revlsed Scheme and put il upto lr|e EUs

ftilnutes

il;iHiiHifi ;ffi ;; -reasibre 
rhoreafter' th'

Members also deliberated on reductlon ofthe

i rratlon ot t'e progra.me, tor the balches thal ar4

iirorl.a 
"un"niv, 

irot I year6 (8 semesters) to

i.i!"lt" iz i"ni""r"t"l M€mbers-noted lhat at

oreaent.lhe 4h semester ol lhe E lecn
trii"mme was in ptogress, upon successful

co;obton ofwhich students would be ewardoo

Adv;nced Diploma by PIU Members nao no

li#trii t i[i" ,ea;mn (rrom 8 seme.lers to 7

ilii""iuoGi 
"ti"ting 

uatihos) and requested

Dean Academics to check oul wnener

3)

courses coulllqe



l.)
lJ
lJ
rr)

J

j

j

;

To discuss the vadous academic
issues.elaling to B.Tech.-tndustrial

58sili]eerins 
& Manasement (spt. in

Any othe. it6ln wrth the permission
ol chatr

Rec(gnfi on of B.T€ch.-lndustrial

'iT8f 
i|ffi .""""n"""' 1to'

lssu€s relating lo conduct of the open-book End-
Semester Universily 6xam. u€re lhen laken up. lh
this regard, minutes ofthe last me€ting ofthe
Special Committee tor B.Tech.- Indusiriel
Engine€ring & Managemenl (specialisation rn
TQM).Prog€mm€, h€td on 24'rAprit2006 wefe pur
up Detoae the members (Mlnutes ofthis meeting
are enclosed a6 Annexure 1 ). Members of ttte BOS
€ndoBed the decisiotu that wore taken in lhat
meeting, whjch forms the basls for conduct of lhe
open-book End-Semester Universilv exams.
Members were Informgd that subs&uenlly, the
unrversfiy had taken a decislon Ihai hend_wrfien
nores and assignments would not be permifted in
the open-book exams

Schoolhas be€n advised to put up the oanel of
paper setlers to the BOS for approvalwell before
Ine nex end-semesler exams lo eneble its tjmety
Ilnafizat|on

Keeping in viewthe complex naturo oflhe lask of
Feper-s€tting for open_book exams. and evaluaton
ct answer-books, memb€rs requested lhe
unrveasily lo consider enhencsmenl in th€

2)

3)

remr.rne€lion b6ing paid to paper setters and
ev-auatots, which, at pr€s€nl, is Rs. SOO per pap€r
roJ pap€. setting (alongwtth answer key) and RE.
ru per answer book chgcked.

Volo of thanks

H

(sdr)

Chairman, Board of Studeies

ls6uelf recognition of B.Tech._ Induslnat Engne€flng
., Management (Speciatisation in TeM) by the Distan;
Eoucaron Councit (DEC) of lndira csndhi National
epen unversrty (IGNOU) c€me up fordiscussion. D€anAcademrcs, PTU infomed lhe niemb€rs that DEC hasgranbo rccogndion lo the Oislance Education
Frogramfie of pTU. This cove.s alt programmes olo|stanca education of pTU -

The meeting ended with a vote ofthanks to the Chair.



Appendix - Vl
Result status for May-2OO7

Course I Semester

T;;2

A-PharmJcv-

| 1$/ tid
T;iF -
f -, -II'ro

Declared 17.8.2007

4
Declared 31.08.2007
Declared 30.07 .2007

B.Pharm Declared 30.07.2007
6 B.Ph Declared 29.08.2007

ts,Pharmacl Declared 13.09.2007
A.Pharmiry Declared 19.09.2007

9 B.Pharmacv Declared 02.08.2007
10 B.Pharmacy_ Declared 05.09.2007
l1 b. t ecn Declared 09.07.2007
t2 B.Tech Declared 12.09.2007

8.Tech 76 Declared 12.09.2@7
14 E. I ech Declared 30.07.2007

b. I ecn Declared 18.09.2007
16 BBA Declared 30.08.2007

BBA Declared 28.08.2007
18 8BA Declared 09.01.2007
19 BCJ Declared 09.07.2007
20 BCA 4 Declared 18.09.2007
)1 BCA 2^. Dbclared 19.09.2007
22 Hotel Mqt All s€mester Dedared 18.09.2007

M.5c.(MLTI All semester Declared 20.08.2007
24 14.S(,(f4LT) _ semester Declared 29.0A.2007

M.sc.(MLl l semester Declared 30.08.2007
Fl.5c, ( NI LT) All semester Declared 20.08.2007

2V MBA 1"!olirL. Declared 06:09.2007
2A MBA Declared 2!.@.2@7
29 MBA Declared 10.08.2007
30 14cA All semester Declared 31.08.2007

MCA..
t4cA ,.
MCA

6 Declared 13.07.2007
Declared 13.07.2007
Declared 24.07.2007



Appondix - Vtl

List ot colloges / Inrtitutcs offedng non-AICTE cou.ses whe.e v.rlafion h Intake t
rmroouction ot new coursea has been approved dutlng the s€ssion 2007 _ 08.

Sl.}{o. Inatltuto Branch / Cou6e Ravi6ed
Intrke,| Adesh Institute of Biomedical SiGnce.-

Bathhda
B.Sc. (BT)

B.Sc. (MLT)
40
60

2. edesh tnstdute of EnornecnidE
Technotoqy, Fandkoi

LSc. (BT)

3. Baba lsher Singh Institute ot scie.nce A
Tech., cagra

BCA
B.Sc. (lT)

200
200

ah8iMaha Singh Coltege of tT A t-ile
Sclences. l\,1uktsar

BCA 80

5. C.T. Institute of Managemana&li
Jalandhar

BBA EO

Chitka6 Schoot ol Hosp'tatitr
Technotogy & Manaqement, Raloura

B.Sc. {FT) 40

7. oesh Btagat tnstitute oiAdGiEi-
Compute. Sciences, Vittage Saunti,
Amloh Road, Mandi Gobind Gafi.

B.Sc. (FT) 40

8. Guru Gobind Singh Information
Technology & Re6earch, Talwandi Sabo

BCA 120

9. I Gultanwara Gu[ NEnEIliEiiEG?dii
I & I€qh., Ludhiana

BBA 100

10 GNA-tnstitute of [.lqt. & T€ch ---
Phagv€ra

B Sc (tulEFT) 40

11 Maharaja Ranjit Singh Cot6g;, BAhnda BAA
M.Sc. {lT)

40
40

Malwa Institut€ of ManasemGni villEoe-
Dhablen. Nesr Rakhra Srrgar Mi ,
Nabha Pat ala Road, Patiala

8CA 120

13. PuniaO Cottege of ie.trntcat EOu-E on,
Baddowat, Ludhiana

.B.Sc. (HMCT)
B.Sc. (ATHIV)
B.Sc. (MEFI)
B.sc.(Bio Tad)

40
120
40
60

14. S.tr,l. Oegree Cottege, Gtrragaga
8.Sc.(lT)

ABA

80
40
40

15. swamr satyanind CoiEi6ir--
Management 8 Techno6gy, Alnata

B.Sc. (ATHM)
B.Sc.(H!rCT)

40
40

16. Swami Vivetanani-iiIiiiGE
Managoment & Tech., ganur

BBA
BCA

40
80

Aa6^da 2su A@d€m'o coundt
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Abstract

Sweetpotatoes l/lpont o ea bahtat) arc percn\:tia.l dicots itr ttre moming glory family

(Convolvulaceae) which:are cropped as amuals, havidg high yield with a chort harvest

season, having a good adaptability to varying climatic and field oonditions. The best soil

tlpes are welldrained, fine sandy loarns. Swe€tpotato plaats produce primary fibrous

roots, pencil roots, aEd stoBg€ roots, Skin color of storage roots ranges tom white to

brcwn to red-orange. Flesh color of storage roots can be rcd-orange, orange, yellow or

white. Sweetpotatoes have a starchy and sweet ta6te with diff€reqt vad€tigs havmg their

own unique Ilavor prcfites. They are oltentimes grouped irrto two categoiies depending

upon textue sinc€ some are lirr\ dry and mgaly wheo cooked while others are solt and

moist. The development rycle of sweetpotat&fiom crop e6tablishmsnt to harvestins thc

storag€ roots takes place in ihree phases u,ithin a time span of 1 00_1 50 days.

Swe€tpotatoes have been oonsider€d as an .anti-diabetic food,, offering a host of
lutrients and an impressive array of a[tioxidants, This .,btood sugar Aiendly,, character

of sweetpotato seems related to two aspects of its composition, First, sweetpotatoes ar€

about twice as high io dietary hber and this doubled fiber slows down digestion and the

r€lease of sugar. Second, sweetpotatoes are acknowledged for its specific ..anti-diabetic,,

effects. Sw€etpotatoes are a very good source of vitamin A (in the form ofbeto-carorene.l,

Bo, C and a good source of many other nutrients like copper, Iiber, potassirun,

phosphorous and pantothenic acid (vitamin Bs). Only thc sweetpotalo provides vitamin E

without the fat and calories.

The vitamin. C and beta-carotene in the sweetpotatoes work as powerful

antioxidaots to help to elimimte free radicals, molecules that damage cells and cell



membranes and which are aEsociated with the development of conditions such as colon

ca[cer, athercsclerosis, diabetic, and heart disease. yet, the antioxidant profile of

sweetpotatoes extends even further. Some of the protqins found in sweetf,otato, usually

refened to as root storage proteins, have been found to have antioxidant activity. This

modest root vegetable is often overlooked and undsIfated. The sweetpotato is a good

source of dietary fiber, which lowers the dsk for constipation, diverticulosis, colon and

rectal cancer, heart disease, diabetes alrd obesity. The fiber in sweotpotatoss provides a

feeling of fullness and satiety, which helps to control food intake.

Sweetpotatoes arc dnong the top thf,e€ richest soucos of potassium, along with

banaoas and white potatoes. Potassiwn plays a major tole in maintaining fluid and

electurl)4e balance and cell integrity. Co|lhollintpotassium dishibutiotr is a high priodty

for the body because it affects many aspects of homeostasis, including a steady heartbeat.

In hdi6, the aiea covered under Ois crop in 1994 was 143,900Ha and productron was

1,220,600 Mt and in 2004, the area was 100,000 Ha and Broduction was 900,000 Mt. In

Asia, in 1994, the area was 7,083,809Ha and production was 115,806,347 Mr and m

2004, it was 6,lO'1,439 Ha and production was 113,411,880Mt. In lndia, the area covered

under lhis clop was going to reduce becaltse ofnotr-cormercial utility ofsweetporaro.

' Hence, keeping in view Lhe snrjies were undenaken Lo devclop processing

technology and sweetpotato based products like sweetpotato chips, pasta and baked

p(oducts and the rcsults are presented in 9 chaptels. The outcome of this study is as

follows:

Chdpter 1 and chqpter 2 belong to the basic Introduction and review of literatue,



In chapts j, th€ cffect of air tempenturE 8nd Fetreatmsnts (K&lS: Cifio acid)
on drying kinetics of swe€tIxrt{to slic€s was invcafigate4 Drying expsdm€nrs were
p€rfomed in a fty o'ier Io fating.te psrio4 moishre transfer from swe',po,to srracs
lr,as describ€d by applyuU thc unst€ady stat€ Fickian diftrsion model ard th€ mte
c{nstatrt (k) were calcdated. T|te etrect of teo0p€r6ure on k could b€ interyreG(l
aac{rdiDg to Aihenius lEw. Drying rste and thercforE k values w€re found to b€ affccfed
by preheatnents. Rchydration rat$ of&i€d sweetpotato slic€s at 25, 40, EO"C were also
detennincd and found to be irdeperdcnt of drying conditions snd rchydration
temperatu€. The AE value was foud to bc th€ high€st for slic€s trcated at SO.C Jfi
0.57o: l.@/o KlvtS and citric Ecid-

rn crupter 4, the prooess fof tl' prepsratiol of ftour uas s,nndadized 8nd
proxinnle aralysis ra,as done. The leld o{Oour from hsnd peeled root (862o) and flour
(26yo) was high as cotrprred b ahe yield of abBsive ad lye peeling (g3.4yo aad 2a.2,
76.40/0 aad r,9.60/0 resrxr,ttivery). swectpoalo flour has moisttrre content of g,?%, very
Iow protein contern (2 .3yo) 

''Ildhigh 
ftbct cryttent (9Ao/o\.

It clrqrcr S, the effect of frying on sweetpotato slic€s was invesrigated. Fryiog
experimcnb wer€ lErfonned in a t€rnpcrature controlted fiying unit of2.0 L oil capac^
Fryer Modrts c{pabre of prediaing the product quality of swstpotato chips haw b€en
Gveloped usiug respons€ surfa€e methodology (RSM) and uscd ro determinc the
optimuf Foc€ssing cordidons. Moi!

bendins.srsppins re$ i",r," rA.x,Tj:,:;:;fr ;JX#:" ;:,
flavour, and textue were us;d !o assess the product quatity in the preparatton of
sweetpotato ohips, The optinum conditions Mfch wcre attained fo, maximlmr mofutuIe .



Io$ (11.65% or wrt bssis)' minimlm oil uptskc (2'5ryo\ Grispn$s (794'37 g)' colour

score (7), flavoul score (7) atd tsturc s'orc (7) were: fryiog temperatue' 174 7'C; salt

conc€rtration, 0,45 0/o; citric atid conc€tfirdiorl 0 3?70; Pstassium meta bisulphite

concentratioa 0.65%; aDd fryiog timc' 26 s€e'

h chtPter 6' sw€€tpotato strrcb€s were cha$cteriz€d to und€rstrnd the changes

upon mdification by aaid ard h€at-moistue treatner( (HMT) in the rheological' DSC

charaoletistics, and textural prop€rti€s of starch isolat€d ftqln the $rc€tpotsto ltllety

PSP-21 and wsre compar€d with commercia y &vailable arowroot starch' The nabve

sweetpotato starch had Type A Pssong profile chrrasteriz€d by a higb Pv (741'5 rvu)'

with a high breakdown (3?8 8 rvu) 8nd low CPV (41? 6 rvu)' Affer HMI' there wos a

msrkeddecrcsseinthePV(639.1)'averyslightbr€akdown(r13.5lau)andatrincrEEso

in CPV (759.5n1), mote like I TyPe c paltrng profil€ Howcvg' acid mod icarion did

nol cbang€ rnuoh th€ pssting profile of native sw@tpotralo starch DSC chrnrcleristics

l"e|n. atso aeectea significarnly afler modilications To decreased signitrcantly after HMT

and acid modified samples. The gslatinization enthalpy dccreasod during HMT from

t5.9t to 14.42 J/g. Gel sF€ngfh of acid modifed starch wls the high€st as compar€d to

tbstofheatmoishlet€atgdadnstivesw€cFotsloaldarowtootsta[Elres.

lrr chafler 7' w@otato flour uas uspd for the development of a pasra product'

The systcm knoirn as rcsponse sunbce methodologr (Rsl'$ was us€d to aralyz€ the

effect of swestpot8to flour' soy flour, watcr' Arabic gum and oarboxy methyl cellulose on

quatity responses (sensory, solids loss' 8nd brrdnesr) of the pasta pIoduct' A rotatsbl€

ccntral-oomposite d€sign tna" used to deuclop models for the rcspoos€s R€spons€s were

affcctcd most by. chlnges in soy llour ard gum levels and to a less€r extent by



sw€€tpotato flour and wat€r levels. Individut Gontour plots of ihe diffet€nt r€sponses

wrc superimposed aad regons mc€ting rhe maximurD s€nsory soorc (33 8)' minimum

solids losr (16.6%) and maximum tenur hardn€ss (56f 6 d wEre i&ltif€d d 674 gk€-l

sui€etpolato flour, 195 gkgIuaier, Il0 gkgrsoy llour, 10-6 I kg-t Arabic gum and

lO.t gkgt carboxy methyl celluloce lsvels.

In chopter E, &e prcpararion of cooliies ftom sP€stpo{'ro flour rf8s discossed'

vatious combinations of sweetpotato flour and wheat llour were us€d lo prepsr€ cookies'

Rasults shott/€d that with i&rcasing dle proportion of sw€etpotsto flour' the uat€r ^

absorsion of cookies dough iDcr€8scd fic hsdn€ss of cookieg d€cre$€d with

inqrssing rhc proportiol of swEcts&to flolr.

The general surnmary and conolusion ofthc ttesis is giv in cl4P"tt-

\

6
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arroductio! r' '"r

'*r few decades bave witnessed, vuious applications of mathcmatics in differe,,t bra'cblJ of
ngineeriag medica! rience, counerce and industry Math€marical modellirg ofreal life probl,,rns

|^s usioed imporu$a to such ao,cxlglr thst i! has resulted inro the evolution of a new brcnch of
*$cmalics @nely Indusrrial l{qllvn'ricr. The nrEin conccprs of industrid mrthemrrics 0r$

nalalliry o",d, Jimul4lion, The oes€nc€ of modelling and simulatiou within the frarncwc.t: of
x9€riocqlsl applicstions is thc chusclcrizstion of real life objects by:

1i||: .j,l

r A rer ofbasic paramcters d€6[i!g the problem.

' A rclErionship berween rhese basic parameiers.

' ReaJ world inre{pieration based o8 thcse paramcrcrs.

fwo t)?e ofsolution techoiques stg urudly followcd ro solve the marhomslicsl orodels

' An|lyric

r Numcric

P9iors.

AnrlFic iachniques give generdized solutioo of rhe problem ove, I complete'ringe of ;he
ildepcndent variablc whereas nu..reric technio.ues produce the reults on a discrete set ofprc serectcd

'!=
A msrhenlsticsl model can be clEssi$ed as microscopic, macroscopic or semi quadrtatrve depending
uPon the nature ofthe prbblem. MEcrolcopic models give overall dcscripdon ofthe process wherc ss
loicroscopic model! give an insight hto rhe mechanism ofthe proce$. S€mi quantitative models are
lhc iucrmcdiatc modcls berween thetc hro

b the pres€ot srudy behrvior of s brown stock washer used in pllp and paper iNlus:ry is
clsr.crerizd msrhematically. Durhg the process of paper making various operatrons sucb as
clipping pulping, wr-shing bleaching cheniical recovery and effluent trearment sre involved,
A$ong all rhese wsshing is the key operation which significantly influences the environment as well
ts the economy ofthe 

'rtill.



The aim ofthe washjtrg is to remove.the di:solved organic (lignin) and inorganic (Na, Mg, Ca and K
ioos) solids &om rhc pulp,ehher by wher or weak wash liquor, Black tiquor sotirts are.li#vea
mainly to obrain the qlean_,pulp for funhcr processing and recovery of coqking chernicals in.the
evEpot8lor. Lignin, tb9, oajor aqueous organic, if not separured from the pulp'ttream before

ble3ching, cpnsumes Sx-c€ss of bleaching chemicsls, generating more undesirable efJluonB sucb as,i:,1
AOX, calor, BOD and COD. This leads to rhs envirorunent decay as well es sir and watcr pollutioo.

, i tl
Thc idesl situation of !o overflow of solids as well 83 of the tibers with rhe liltlate leaving the

washing plan calovcr bo met in the indusrry. Hence thc pulp should be wsshed oprimslly with

mrximum remova.l ofrolidr by using rninimum anounr of wtsh liquor.

Two types ofwashing op€ralions 0re followed in rhc indisuy, these are: I I .

. Dilurion thickeoiog

. Displcc€ment

ln the dilulio,t thicknhg washing the pulp slurry is dilutcd wirh weak wash liql'rr or witb clean

water and then thickened by filtering or pressing. ln .lisplscencnt washing, waslr liquor or clean

water pesses thougb flre'pulp bcd in a piston like situation,. pushing out the ligu-: Essocisted with

thc pulp bed. Howovoi tdirphcement washing is moro effestivc thsn dilution .j9l€oiq8;, if the

arnount of w8ter to bo tdded is same.

vsst litcn$re ig rvsll8blo in tho fisld of msthenstiaql rnodelling bssed oo tb9. phe[odapon of

adsorption-desorptioq difiuiondispersion aod sdvection dilnrsion lNererrciks,l9?4; Dudutiovio &

tambs, 1978; RAghVEr & Ruthver\ 1983; Kiril et. al., '19951 Eriksson er, ul',,1996; Lru &

BhatiAlgggi Sarkiewica 2000; Carara ct. al., 2oo3l Khan & Loughlir, 20031. ,lvlajority ofthese

models Ere b8s€d qtr ppberical glass beads or grartular Panigles. There is paucity of the.literature

related to the modelli4 ofoyliodrical solid or semi solid panicles [Grahs, 1974;Edward &8ydin'

t9?6; Penor & !4bo&,.1977i Lindssy, 1994i Al'Jabui 3r. sl, 1994i ErUssoo" !9'6l Moriover'

lirtlc work is availabiCis ge freld ofwashing of insoluble mEtetiEl adsorbed on the surfacq,of solid

or semi solid p&nicles Es cornpared ro tho adsorpdon o0 th€ same [Gr8hs, 1974; Peron & Lebeau'

_ l9??; Erikssorr 1996; Poructk, 19971

.Majority of the eslicr investigators have followed the axial dispersion model with suiuble

modifications [Grahs, 1974; Edward & I{ydin, l9?6: Perroo & Lebcau' 1977; N-J:bdri el' al" 1994:

Potuc€k1997]'TheaxieldispersionmodelismainlydependentonasingleparametercalledPeclet

b

t
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3
hr!|ber. tt is rhe rario of the Edvectioo to dispersior,. Peclet number is directly proponional to

iarersririal velocity aud ca.ke thicknpss, but inversely proponional to axial dispersion coeflicient

lOdcr facrors wh.ich ianueoces tbe co.m,entration proftles are iorafiber diffusior\ consistency of

Ebsi, 6ber porosity, rrdius of swqllcq Fbers ad ouid {ilm mass trsnsfor coef}icient. These fsc:,;is
)diFcrcoiarc thc pulp fiberr Aom fu gppular particles. Along with these pararneters, the geomutry
lofrh" prrticl"" also plays an evitable rolp.

r@rl$ [t9?4] h&i ptescnted a model basi on the peculiar fcatures of thc pulp libers incluOilg

)co$isteocy offibers, fiber porosity.g{4 nass usnsfrr uoefficienr s. 'l lrc modcl is vcry comprehensive

rio Brure, bur $c radiuc ofswolleq 8b*s is ukei tqbe constant. Fluid film mass usosfer coellicieul

' rlrd diftusioo in fibq pores are co4pletgly ignored.

Penon & Lebeau [1977) h$ pres€ded rhe axial dispersiou model for pulp washing ignori.og the
siEl disp.nion co€fliciont. Tho oodol involvcs the globel mass transfer coefficient, bed porosity
|!d psrticlc porosity. Trinh el a,L [1989] has presented the experimentsl study ofthe pulp wEshing
o! E displa(ament wesling c€ll.

, 
Ai-JEb4ri dt al 09941 hss pres€oted c model relared ro the sdsorption offillcrs on the fiber surface.
Thc model is bssed oo the non riaeu uisorption isorhcrm in the dynamic form iostead of ststic o.e

: 
drsclsred by rhe eulier invesrigat 

'on 
[Gahs, 1974; Edward & Ryrlin, 19?6: Trinh cr o/., 1989].

Thc isoderm rcducse to rhe lrngmui, kinetica 8t cquilibrium.

Kukeja er ol [1995] and porucek 
[1997] h&vc followed the Exial dispersion model to describc tlc

wEshdg behsvior of purp fibers. Tbcy hrvc fo owed thc linea, adsorption isorherms to relete r|e
bull fluid conc€ntr8tion rnd the6ncentration ofsolute adsorbed on tibcr surfsae. :

Eriksion cr. al [1996] have proposed a model based on rhe fact lhat time factor is dir!,.',ly
Proponional ro the ratio Uu i!^stegd of R2/Dr,. .l,he 

non
concentruion snd the conc€nrElioo of 3oluto Edgorbsd oo th€
boundsry coodition imposed s! z - O is srep mput based on
Danckwan's boundary condition.. ,

Unesr relation of iqtrspore solute

fiber surfacc is totslly ignored. The .

the expooential fuoatioD End not rhe

l



Matbeorriol Model .,

l,, the presed study a @mprehensive model is formularcd which includes the feature= ,,i rhe modelr
of Gr&hs [974] and Al.Jabari el.al. Ltgg4l. The rnodel is divided i ro two psrts . . ,ely particle
phase and bulk fluid phase. Rasmuson and Neretneiks [19801 have introduc€d th! -.,m model to
cpnel4e the bslk fluid piaro and panicle phEs€, Later Rsghvrn and Ruthven [r983] End sridbEr gr,

ol tl',Al have propciiid 68r film moder cen be repleced by inrroducirg th€ coiditio! at the
boundary of thc panicle.

The prescnt wort cooEafdcs on tho festures of panicle phase and bulk fluirl pbase. Miqrcscopic
modcls bgsod on the m6clialism ofthe washing process ue presented. The tra$port gfsolu{g Jyitbin
thc particlcs (fibers) io cffertively describcd by the diffusiori e4uation involving borh co[qesgBlion
of solute Bdsorbed oo tbc 6bcr rurface (n) cnd conc&nrsrior of solute ryith in rhe frbrer g"lli [g:Th.
consirtency of fibers (Cr) snd the rstio of the volurne nor 8vaileble tor $oyv. {t';[i 19 $; f3irine
available for flow (p) !,rs prcsenled wirh rhe accumularion rern. The marh€rnldc4l,,rep{esonu,tion of
the model is given by the following e4uarions: \'-" " r ' r'i

v );otr.it,.-r:, , ,ri,

': .,. ,itl7itl

The conccntretion gradieot is assumeil tqbr zero at rhe cenrre ofthe particli, i.c., r ; I i.. :,i
I . , .: .i., r,,:tu-

-=u Etr=0andr>o (2)
<, q .t ':...:

mass t!8n9fer to the surfa!: of the fiber is
'| I

Hcnce lhe boundary conditibn itt tho surfscc

,' I L l,,l:, ,,.;l,rrj

l:t , lhlii,.,,..ir(, rj

1 '; I I irLril (JJ ,.-

rr,l,iii,,,t,,,,i,rj

The'exremal mass rgn{fer, resisEnc€ exists, i.e., rhe

cootrolled by film resistalc€ mass traosl'er ooeffrcient.

ofthe fibsr is give! by:

^ (at\ krqr, t- Drli t,= i\,|,^C-c) 8r r - Jl ond / > 0

The adsorption isotberm correlatirg the intrapore solure corcentlatior,Td,.tt p[g1tl+$n of

solute adsorbed on the 6b€r surfsce sIe rakeo to be Don-linear.

dt o ..s = tr *-(./v, -Nr-n)-lqn

I



€quilibrium the adsorption isothers eguatio! (4) reduces to the Largmuit kiretrcs'

1g trurspon pbenomonoo in thc porou! media having void frsction (e) is described.by the oirc

ncnsionEl Exisl dispusioo model'bvolving the axiel dispersio-n or longitudinal dispeEiol

rcfficicor. The model oquatigB for tb! bulk fluid phasc ue given by :

str-0

clz=L

(6)

(7)

(8)

. 1zc 6 p .2(r-e)k1Q,^ -1,,i="7"7*-if("-st_R) (5)

hr bo'$dary condition &t z ' O ir imPosed by the requiremcnt tlla! thcre is no lo$ of solute f!(' l

l. be! thtough rhe plue Et whicb lhc displacing fluid is introduced. The amb'rguity' th&t solLrtc

ases ttuough thc mgximum or midmum kl the int€rior of thc bed is avoided by Essuming the

ooc4olrllion gndicft to bc lero 4 lbt bcd outlet.

^acA- uL=- z uL,s

liridly 9(r,:,0) = c(:,0) = C, 8nd ,t(t,r,o) = tr',

tuocricrl Tccboiquc "'

fhc mclhod of orthogonsl collocatiol go finire elements was first proposed by Carcy snd Finlayson

.19751. It combines thc fealures of both the onhogonal collocation method and finite elemcnt

IrctJlod. The orthogonal collocatioo method givcs accuracy to thc results whereas finite elengnt

n€thod gives stability to the numerical solutions. ln rhis method the whole donrain [0,1] is divid,d
hro srns]l suMom8,ins called 'elements'. With in cach element the onhogonal collocatio:-..;

rpplicd. ln cas€ of stiff system of bouadary value problems, the stiffness ofthe syste$ is overco::r,;

by using rhe tecbnique of onhogoaal collocation on finite elements.

Fhlayson [1980], M.s & Guiochoo [991] and Sridhar [1999] have applied rhis merhod to differsot

problcms. ln all the ca:es thc method is applied to the axial doqruin only and not on the rtldial

domain. Lil & Bhcris 0999) iu.iiieir rtudy have discussed rhe mcthod of firted mesh collocrrion

urng DASSL, but in rhe FMCW the radial and axial domain ue divided into two meshe! only.

The method is suirable for spherical {atslyst pellet *hcre inner and outer peLlet is divided by raking

D



lGllllll|kn.;

t-'L .,'.t' rhrt as x varies frorn
inrroducad

'l.l -.

applying tbe onhosooEl collocetion dirt'ctly on l] wilh in each

equatioos in terms ofthc aglutrons al the colloeation points'

xt

n
xz x3

' cllr on lhc Cobal donain
FiSurc l:- ApPlicstiJn ofFinrte Llcorl

Figure Q,:'Appli<:arion ofOnhogonul Collocation orr the loial domain

| . ., ..,.

x, to tr+I, ! varics fronr 0 to I BY

elemen! one sqB th:. 
co,ll9:.9rio'r

t,,a.f

!r,+l = I

t &l

rhe two meshes represedilS lbe inner and outer pellel For potous pulP fibers hsving cylindricsl

gcogletry, $c FMCMD dPgl pot givc good results at rhe boundary where the sollile l6ves the bed'

Sridhar u9991 urd Liu & Blgtia [1999] have solved the systeur'of differe*ial algel:' ric'equatioffi '

using DASSL packag!, !n {bis package lhe svstgm of diff€tentiel eleeureic eqi-"r1 i1,,lst

convened inlo thc sysl€to ofdilf€rcntisl equations and thcn inlegrsted numeticElly lt cu$umo! a lot

of time. ln the presenl study the-system of 
'lifferential 

alSebraic aqu&tions is intcgrrr':J numerically

usiog MATLAB with odelss Ey$em solvcr

lo onhogooEl cpllocElio! octhod, the trisl function is a series of orthogonsl pol;"rmialsTbe

collocntiooPoio$arsujreo!obethezerosoftlreseonhogonalpolynomialsintlteinlervol[0,I].The

domair oi interest [0'U i! divided into s[rall sub intervals by plscing the dividirg points at x|

where , - l, 2, 3, ., rle with t/ = o and rd*/ = I To spply the arthogonal collocation in the /r

in(ervcl E new Yelisblo ir inuoduceo irlsuoh E wey thrl ss lho globsl varieblc varies fiom thc lowcr

timir ro upper limit ofJ! iocrval, Ioctt vai titble varies from 0 to I 8s shown in ltgure I and ftgure 2'

To avoid th.e problem of double calouiation the trial iunction and its fust order derivative are

assumed to be continuous 8l tbe nodc pornrs of/r and (l+/)'' intervals With in each element rr is

r!+l
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Vuauon l\.tittts

I cboice of collocation points is Er importaot and srrrsilive pan of the onhogooal collocatio,
.bod. ll inrlueoces the problem to e Eest cxtent. Colloculion poiots ue the discreto set ofpoints ::r
pb the desircd problcr.r is discrctizod.,The collocstion points ere chosen to be the zeros of th!
pgonal polynomials employed to disc,rsize the app:oximare solurion, Usually, the zeros of
obi, L€gendrc and Chebyshev polyrcmialr ari takcrr as collocstion poinrs. Chebyehev and
Scndre polynomials lra the special qscr of Jacobi polynomial, hencc in broad sense zeros of
bbi polynomial i: followcd for collocation points. Chcbyshev polyaon al gives good relults a:
'comerg but not sl thc c4nter or for av€rages, Legendre polyuomial givcs good reslilts both st thc
rcn ss well Es on the c€ntre and for averages. ln the present study results are required both ar the
r€.s 8nd averEgc. Thcreforc zcror ofChobyshev polynomial is enrployed as collocarion poin(s in
rrdiEr dbeclion wheresr rhc zeroi ofL€g€ndro polynonriar ue forowcd in the axiar direction.
discrc(ization cnd points are fixod as ?/ = 0 and rr,,/ = l. The zeros of shilted Chebyshev,oornitls have been us€d Es collocatio! poinrs fir (1c radial domain, because rhese polynomials

!drctendencyrokeaprheerrordowntoaminimum[l.lielsen&Heslhav(r,2OOZ;Che\er.at,,

!; ana yletd sarislaoory resulrs for the uAsymme(rical BVp,s. ,l.he 
collocation points ueioed by mapping the compurariood dr

;wing relarionship: 
omain ofthe ioterval ['l' l] to [o' l] with the help or

r, I
2-t =T*i

(e) ,i

ri

I

-cr, is rlre/^ cdllocalion point in thq io
re exreme vsrues orao ,,,, 

",0", 
,ro*roJilj,Li,rlllJli,',"rporation 

poinrs are chosen ro

cos----Y----j4 , J - 1,2,...,n,+L 
(lO)

esos ofL€gendre pol),no|nisl &re ctlculSted from thc lbllowing lbrnrLrlat
t)Pt1 Q) = (2j - 3)xpr, (x) - U - 2)p./4 (r ) ; 

j _2, .,nr

e P(r) = I and p-r(r) = 0. ln case oflegendre poly0ornial, O and I are talien to be the bound8ryr. rr's are alrc Uansformed onto {,/,s using thc relstion given by (9).

(l l)
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Appliqtio! ol tlte Itletbod

To apply the mcthod ofonbogonal collocariol on finirc clentet,,s. bolh the ,sdi8l and s:,jiJ domaiDsi arc flrst divided into small number ofelenenrs urd with in each eleoleot tbe o$boggg_, olloautioo
ir lppti€d. The redisl dom8i! is divided inro le llemenls and, tho exial. {orqt;.I i, Oil ,rO irog 1,,
elemen*. In radial domria a q€w vsriable v, is inrroduced rvhereas in axiat dirlgion 

1f,,. vrJdii; i,
intfoduc€d wirhin each elemeot. Chebyshev and Legendre zeros huu. b."n urqd * 

"{lioce,lon'poinr,in radisj and axiar directions. rn Exisr dircition,r+.1 co o rion poiot"u,. tul.e',itiii,t, in *.t., I !/i t),,: .,.._.!
rrement. tn rrdtst drrecuonp @llocstion poinls sre takc with ill ctch elcJn€nt, Ths mothod c{n bo
applid in the following maoter.

For Frticle di!/u!ion: ,

element in radial direction-

boundarv condllions.

For bulkfluid:

lrip}1*,il = o at4=0
{ r)r,

Or(t,j) srsnds for the collosarion rolution tor../i collocarion point ir th9 f e.L.; : lt,riq,lsdiuf

di.rection and l/r collocation point in the t'r'elemenr in axial dircction. l, is'rhe iengrl of ifre rd

JNt,tk r\ | , t I I*'t-Y't, 
=ptl("e't\,r(t-NIt&,j))-k",v'19,j)t C {r *,^r;-,v,'11*n.tt'ff.) 

,,,,,
, r,ir,,,i:,i; i113iu;:

.f ' 
-

cootiquirycanditionst Q't?,il=Q'ft(k,t) i 8,,,1,fln
lt n',,olr*''t= *tei,Q'i'r*'i) 'r I r ' [rii " 11512
hi , /t.l ,-r rlr. rrrlA3rir...1

if

I$r'-.o;'rr.,r=
h u f'-' - ' -Bi(Qi$.D-cfi,

,/:'! v \!.. -, v';! , -t .*,(g7-Jl = 
4V;2""'"' 

-i *"u'' -

:



w
{j sranos for rhe cottocarion soludon for la collocatioq point in tlte ,'/' elentent in axial direction. lil

f*re lengxh ofthe d etenrent in axiel dLe.tron

boriDuily c,oodirioos:

)

)

)
)o'Jodary conoltrons:

)

I

)

lnitielly

al _ a!+l

i;|+c:=*:'*',.;*'
ata=0

atr=0

(le)

(20)

(21)

(23)

A stiff system of [(w(2p - 3) + 2) nc.rrrl + I couplcd differential algebraic equations appesrs, The

lumped m8trix sructure is preseoled i.[ flgure 3 by rwo block diagonal structures heving boundary

conduion5, dillerential equ8rions Erd co[tinuity conditioru for panicle phase and bulk 0uid phase.

,Exit solure cong€nua{otr is calculalcd ar Cla_,. to calculate rhc average solute concentration

,following formula is usedr

In^+l c*='ht'wr.

(25)

. (24)

rr. r are rne werght tuncttons ol the L€gendre polynomisl to be caiculaicd at the collocation points.

, Coovcrgeuce of thc Method

' To check the convergence of the method, the procedure described by Onah [2002] is followErj. ln
this nrethod Oruh [2002] h8s showo that the collocatioo merhods converge asymptotically. The

' fi,rnctions dependent on time variabic converge to jteady statc solutions lbr infinite time, The
convergence ofrhc riclhod is checked by the following formula:

t =t'?p'talr
wh€te Y isJhc lumped coefficient mrtrix of collocation solutions. Thc maximum value of thc

collocation solutions is t Thersforo f'snlll't-ttr and rhe method wi convogo 
", [r'li.t.

I
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Heoce, for large valueg oflhe parsmolers, '.he systenr olcguations becoolc sriff and llir element size

[ .[
should be small enlltgh to trt8le If- il< 
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Ficu,E 3 : Brockcodia$ooer ffi l;*Hff"fi ; ffi ff i"F,r1t:-lin::$:,#3ff:*:"*

Thc "oil-i* 
trti ;O, rt ,,tla".g*: rtL'1.'1llii,ir" ,r"n"r,i".. of rt" cottottion *tt'loos

The proposed nlooel ll valroarE{r u) u'"rlt srr -. ,.;i

19961. Grahs [1974] hss used I drsplaccment wushirtg cell lo wash the cellulose pulp tt:"it 
:: li

softwood (biack spruc€)' The behavior ot the solution profiles at (=l is similar to.thst "t^:t:t: 'i

09?4] In this case orthogooal c{llocation method on ftrite elemcNs h&s Proved to be an €fttcierl j

technique to solve the sti$ system oT differentiel equutions for wi<le range of ptr'i!rrrr:1"^t:.lnttt 
:: ,1

''- global collocation metbod fatls to give results for wide ratue of parameters KukrcjiL L 1996] h8s used I

E lab sc{le pilol plsot to wssh the pulp slurry mainly consisling of hardwood (uucalyptut The

Yslidity of lhc Model ii
The proposed nlodel ir validated bv usins the data of earlier investigatois t::i: t:l: 

li',llli

B,C. at f= 0

Continuity Condilion

B.C. Et {=l

l0
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Loenral resutrs ue comPsted wilb rlrQ nunerical rssults obtained liom tlre proposed

irl.",r t" t"Ot""t Thcdeviation ofbrs rhan 1% is tbund betwcotr the rcsuhs'

Trblc.I ; Comprrisoo of erperunettttrt

The va.lues of different paremeten like cake thickness'

bq:n cslculsted usint the nuthematicsl equations given

lrud oullrtl icul rt5trll!

model ard

nollltive e! ror
fiGiiic'"q! 'r\rg{Cil'p";orgglr!-yrlrelg,' 4.10?6 x I

.e.Oll: " t0,2554 ;0.2414
0.2514 5.9087 x I

-3.8221 x I

'o check lhc 8pplicrbihty of the model for sn industri'rl browll stock washer' the sqtugl indust'iir!

htE of rhe 46 snge of 8 rorqry vsc,uugr wsshcr of dismeter 5 ?912 n, 8nd lengtlr 4 8768 tr: i:

eponed. The pspet mill is using non wood (wheet stfaw) as the 
' 
rw nratorisl 'fhe Kspp& nuflbel 1 l'

Ar pulp is 15, pH 12 urd tenrperatutc during washing ofpulp is i23 K Degree ofbe&tiDg ofprrl: s

24-25 .SR. Thc frrcriomt subnrergeoco of the dru[r is 40 9/oPressure drop is 20'o0o PsThe ri-lot

,grdourle!c.nsistcociecsleinthsrut8go||.2o/outtdlo-l2Torespec|iYgly'concentrstionofblsck

'lifor sotids inside the v&t is 8-9 kg/mt and fresh watcr is sprayed ro washthe putp The time ofooe

rsvolurion was 24 3 .

on the basis of puip samples collipted &om the industry' experimonls for oonsistoncy' collcetltri'tiorr

ofblack liouor solids, densiry offibeis; density of liquor' visoosity u1'bltLck liq'ror &rd cor)cctrllrliorr

of sodium adiorbed on the fiber surfac€ 8re performed in the laboralory Rcsults obtained from tbe

experimems are lisred in ihe Tsble-U.

Rr f diff t D!rrmetenhlc- fl: Klngf ol oltlerelr
Prramrter Range U nit

inlei consisrency of PulPlP$ r;t5-2.2 a

Outlet consistencv of PulP (CY,1) 9-t I Vo

Deninv ofliquor (P) 1003.s iry'm"
kB/ll!-7.2 x lO

-::w---
Consistencv of fibers (Cr) 50.215-68.?60 !,r,y'nr'

Dcnsirv of fibetg 1600 kdrn'

tr

bed

by

porosity and intetstitisl vcloa:'y luve

[Kukrcjs s/. al, 1995; Potucek' 1997]
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These values 8re listed in Table-lll The efle'ct of different

dispersion ccefficient, csle thickness, interstitial velocity'

porosity and inlgl solutc concenlratiorls 'lave been chscked

evaluared with respect ii'time in the fornr of breaktlrrouglt cuwes'

...t,rl '

base cass palaEeters such gs Sxial

intrafrber diffusiotl coeflicient, bed

'fhe solute concentration profiles are

'Tr fro r!4!!cdv
ll|lrlgt Urtit

Co ili3lt -c.rltz) x to' kp
(qJ0Sg-0.0 t re) x l0 kgl m'

u iSrzt - t.osa<; x to" n/s

DFA' i7roo-o.sqoo) x to" l/s

L 76-lot.os:l1x to'' m

kr/'hz -zrrae-e.tto44g
kr ?IF3ta-L8415) r !! ny's

e S*+::,**'e

EIIect oI Peclet ,tumben Ths effeat ot Peclct number (Pe) otr exit solute concentra[on is showlr rrr

flgula (4) Pealel tumbd k invetsely proponional to axial dispersion ooeffrciant' ixitTt::t::t:: 
:

b8sicslly a c,oove'c1ivo Eixing process thst arises due to the velocity profiles in the iod*tll'Tt:t

rnd because ofrho coBplex brEnching and intenwining of flow paths in r porous nredium with thc

increase in the axial dippersion coelli(:ient' Pe{let numbcr decreases' a3: tt::t:,T::: 
::i Htl:

ff;"|*ffiIfi""", "r*,,r.; 
liquor solids nonr trre sotute. Figure (4) i.digates that ibr

lsrge vslues oflhe Paclet numbcr' lns o'eaktluougll bcconlss bfoaden as g resu: :rs time is evolvecl

in lhe recovery 6-f black tiquor solids and hence bclter wdshing can be dcl'r':v'.,d For effrctcntf,Jl j:::? $':"ffi';: [ ;il;:il;,-", r,,oua"'' o' u'".'",' :'T " ":]""1 :
Ln the recovery 6-f black liquor solids and hence bclter wdshing can be dcl'r':v'.,d For effrctcnt '

washing operations higher Peclet nutnocr is Prel'crrad i
*.Jfdis|ribq|ionratioDl/R2oobre8kl}.:Jughaulve8o&nbe!

Wcct oJ llistiburlon ta|iol Tlre etlect (

seen from frgure (5)'. Tb€ solulion protiles oonverge to zelo more rlpidly es the volue ofy increascs '

;;;;';""*'t tbe value ofD1"/'ri2 It is due ro the fact that both thc v snd 1Ere et't'e'ted bv

distribution ratio With rhe increas" in the vAlus ot D'" f t.t2 ' * tt::::jj wircrens t increascs'

resulting in the lcrease in lhe retentron time Dug to tU:: O"::"t:l^t:t-"n protiles 8re elongiir!''

end talic large ti.oc to converge to the steady slate conditiott However in case of small values ol

t2



DrfR2 retention rjmc decroa.rct rr
fNcretnieks, 1974], 

Id thc solulron plofil.s cotlverSg ro zero rfiore rqpidly

Corretrtioo with Lqdurrirl palrEclcrs

ro check rhe appli*bility of tbr propos€d moder it is conelatcd with the different irrdustrial

'$uoere. 
Bricf dercription of thc* prramcters is preseoted hercunder.

)tqlacenent ruljo is rhe rario. of tbd
Darnrum possiblc reduction ofth€ di$c 

sctuEl possible reduction in the dissolved solids ro th€

gp = 
co - cr 

rlved solids lt is calculated using the fornruls:

LO -IJ (26)
6 Efrciency si}^irtes the percentago ofblEck liquor solids removed durirg the wsshing ope*dor ttI cdculatcd using the formula is: . , r -

t*n-a-^.-(, (c,' - C5 )(loo - C..i''z'"-=l'-i#t###J,* ej)
tilution /qaor '$ tha differencr betwe€r
s formula is: . the wash liquor eotering and rhe liquor in tne washed pulp.

)F=7,-7u

'ash yietJ ot uty stage is rhs ratio ofdissolved R^li,r" ."_^,,^r , ,, ,. 
(28)

rwashed pulp. lts fornrula is: 
9olved rolids removed to the dissolvcd solids enterirg with

)./ (100 - Cr) (2e)

T Crt -c
],*

'ltuirplerr Displacement Jtatrc id=a us€fu| tool to compa-re the peribrmance of two washers Jfnercnr design. The acrual washer ir
,Dsisrenci€sof rozEnd,,r.,,";;;,:;::;l"Hli" hvpotherioar washer of sranda,ir

DR = | - (t-:. DR) | DC\i .. tcr;

-^F.L4l?,333 (lo)

B(ro.DDr[ta(eerDF).L(eg-tox 
l-DR)]

lErc DcF is dischargc consistengy fa€1or 8nd ICF is ir,iet consistency lacior

i
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Cooclusionr

A comprehsnsive oo! li[e.r $athemaricar model rqlated to the wEsling behavior of sorid or semi
solid paniclcs having cylindrical geomcrries, e.g., fibcrs have bcen developec, Thv merlrod of
onhogonal collocalion op 6nitc elernq'ri ilas been tbllowed ro discrerizc the nuthcllaricai nrodel.
Thc method is quitg,cEcipnt for a wide range ot'plliinictels ald givcs convergence of orrlcr hl
which is bctler rhst lho gimpl€ orthogonal oollocalio' nrcthod. ,fhe 

physical fcuturcs of tibe* such
ss r8diu! of swollen llbon, intrrffbcr drfflision, consisrcncy of fibers, porosity of fibers.ets, Erc
incorporued in tho roodel to difToronrisre it &om thc grErulur or spharic&l pcnicl65, c,g., glsss beads.
Thc proposed modcl ir vdidaled for both the displacenrenr washing cell snd lob sqsle pilot planl

with differcnt twcs ofpulp fibers namely softwood, hardwood and 
'on 

wo6d. The irrdustriel dsta of
lndign non wood pulp 6bcrs (wheat srraw) has been used to chock the applicabiliry of rhe model on

an industriai rotary vgruum washer. The model is also corrclared with the efficiency piua'lcters

employe.d in lhe induttry, Model. can be extended lbr optimizar ior of rhe industrial process.

AckDowl.dgeI|rc0t

Tliis wo.k is supponed by Council of Scientific ond lndusrrial llesearch, Ney Delhi,
providing ttesearch lcllowship F. No. 9/?97(3y2002-EMR-t.
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tJli.l;'li.l,.Jlt'Jjil';H; 
t;r'r";';:' ribrous mcdi,; Mcasurcmcn!s and anarysis ircrudins

Liq 
.F., 

& Bhar.e, S.K, (1999).
proorcms rnvolvirrg s,""0 o*uo,"llllllarrortallv .efficicrrt sohrriorr rct

*1 ,.; *Guiochon, G. t,*,r. ,'o'i''01"" 
n ^": '')""i"tii'";';lii]11;;'^'"**.'"''

simursrion of nor-rin"*;;#;,!:1:t'l' "f *hoSonul cottocarioo on iuile elernenis in thc

^Itlili;,il)ill ;,g;:TI.I,,;; i.ll";l l, llj,":l lil,..,::: _
Nielseq 

. 

S.A., & llcsthavcrl J.S.
p."ai"r ing urr,^o.i.-ffi ;;::T:il:':*il ilHill }ff*H:l,:i ;:

onEi\ S,E. (2@2). Asymprotic bohevior ofrhp n"r--r.:_rio. parsboric nq,^,;,:,:;;;.ffi;.,";::;l:',:l';*:r::: $e,inir€ crcmo couocation ur*hods

"X])hi"tiil;,1;llil, A ma,hcmEricar moder orpurp rvasrrins on ro,ary drun,s ./.,,p a,./
t:::::, o u*t' washing of putp bc,-. c<.tflcc,un oJ czcLho,/t)\,.tk c)EDnc.tt con,,,u,,i...!io s.

Raghvao, N.S., & Iturtrvc4 D.tr{. (19,
the merhod oromo,;;ilJ;jt#ff!1,:,]!lilft. *ed bed &dsorption coru,ru by

Y.Tn A_, & Ner.ctnieks, r. (1980) Exacr :,,, :;:-^; 
"" 

"ronsi,udin8rdirporsio","r..r.o'iol]rt&1."i:i:i:1,:il;:" ror di0i.rsiorr il, p.nicres rnd
Sridhar, p. (t999). tnrplcorcnrario! o{

- 
pncked bed 

^"1", ,,;;,-:;;,";;.";;:.1;i;].]. ll3lll 
coiloc,,,io. r,cthod to a, all.inity

Sndhar, p., Sasiri, N.v.s, Morlak J.l
bioscpararion in an.,o,,,,ru.,u? J,",1 |jill]j",i. i;i,.|i?,lLrlii,",,aricar 

simuratioo ol

'?ff.ffi :i|lr)"" 
8pproximare modcr ror dilfusion anci reacrion rn a po.ous carary$r.

'l*.";,1; :::lJ,hifi ,ffi'Ii;,:":::,,:": *.,,": !,*, Dispiacement washir3 or. oJ futp a .t paper Sci, l5(l),J28_Jli
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litl{ ol' llrcsir

( hcttri(rl I':rlghlcorlllR

Studics rrlt [lctcrogcntou! l'hotocl|i||lyaic S!5lctn! for

l)clorilirlritrn of lodqrlri:tl Eflluc ts

a
..\l)st lrlljt

\'itsl,.r\ulct sltcimN urc por;lng l serious thrcilt {o hunlilll lil'c' planrs rnd altirttul

i|rrd L'o tr' cro.Jlslurts olrcecil'ing rriltur bodit's( trrc ol' thc tlrnill clltts!' ol:ttflirce \\lll!'r'

.I|(l Frotlltd \\irlcr (rtltlillllillriitrll is irlrlrrstdul di*-hriLgs lioru \nrirrrrs inJuslri('J viT Prrlp

{d lltllxr, lc\tilc- Dhitnltitcunical utl ,rtlur clrcrnicll illdttstlic:| ()rgt[ic |l('lltlwrts \rrch

a. :rlkutte,. lr.rlL|idllttcs- arooiillic iuJ hrloulo0rittics, Dol-vnlcls' stlflitutill)ts hurlricirlcs'

Duslicidci rxl Jlcs ittc contnt,tttly PrcscDt in ilrdusll-i lclllucrlls lhcsc corllpoul:'l\ rtrj

tlrrit. toric arr,J rltgntrlc slorrl) in tlN crl\.ilonlltctll. \lorcrrvct' tltcsr- subslilll'j(s ltrsisl in

rlt(. ctr\ir ri||i!1tt lirr lot|g li|ltc rd res h iD Dutllltcr (]l rLlvcac cll'cc1s unJ disofdcfs ln

llc;



-E'_.'-

1..,1 lr:r. rr,,i l\.er) llrct \\illl rl)tlcl! rrrLrcr: lhis i' JLre lrr lri:lll (rPLrirlllr! (osl (rl

l.l'.'1,\:rtrl\ri! \iilirli('rr lrfi'cr" rclirlirL r'r rsisring hir'l"giiirl t|crtrrrr t Sinir irr Llt'lri':rl

.,rLrrrri.. lrln, lr,.lirr. runrhirr..i. rrrurl.rlii..in rthurtr.lrrrr,,. llr!fcli,rt irl)fli(rllr0rr r)l '\"1's

I i:r,,lurliiirl firll lrc il !{)sl irrxl frlrr:'\ tltuttivctlct'r'iliilrti')lllrellrrr'lo!\

Ilr! ln()(rt \"(,ri. hiri bccn olr(lr k(rr sith tlrc lirlit:*rrr! irirrrs:

l. l,,.lrr[trtcri^ llk ,.ll]Ltcrrl 1r,,r'r l'lr'ir.hirri '\:elioll 
(rl l)(lll) illlll l)rrfrr lllrll l)\

l\11\:r,',lr.rrricr,l lt.lrltlqtre\ 'rrrlr ir lrrlLlrrr"rrrrlrr(\l\\lrrt|ln'l"rlr(lrl(l(rl:rl

irulir itlLrtl

I
b4r
I
t
,

I

t
i
,
t
I

lr{,l). { t ll) rrl(l (hl,nirl. r:rttrtetlt.

I 1,, '1,rtrItr!l e\ltLtrrrrcll(:i t'lr l)lt()i!clltllrie:rl JL!fil\lxli"ll t)l llrL

!,1r,\lrl|l!rrlr. i ,lliLrrlll srr(lr.,' phcrr'i '.lrteclt'rl lultl tlrlir rl)l()r\tr1(fi\llli\e:

.r'llu.r,t.-th. l,lr,,l(\.rtirllticlrr,ccsss,ll.rl:ohuapplietl ltr\i'l1t( (l\!sl(rll\

i. l,'.lrrtlrrp rrxrJrll.(l Plr('r 'lllitllti' oxi'rrrr'l'rr s)'sl( rrr{ lr\ cr pl'rrirrg rrrirL'!l

r ,t.rlrst utrrl llr((i !i'lill)5! irl)l'ludch

l. l.,rr\!.liglllflh(illcclr'l \'lri\)us trlrfitlrretrrs sLrclrrrr rrntotll]tIl (:ilxl)sl l)il'

. ..n1:rrl !,,r((r)lrrrlir'l1clr- {nl thc tlli( r.rr!\ ol'lhot('iiirlrrl\lic Ph)et\\'

i. l,' lrrrl|l-rzr. thr lirlJrrlg:j ol lllr'(\l)crilllcr\llrl lctilrlts lr\ rrlillllcrllrrlicrrl rrroilclirtg

.ri.l ,,nLirrli/irl1,,ll ut llrc Prri!(5i pllrrltrrclfl\

Itl tirllill lllcsc objcct,r'cs. irrJrrslriirl clllucrrli serc collcrtcr'l liot)r trLirrh\ ttLrlI

'rrr.l plpcI nrills rrnil thcir shar'rctctiz rti"rr \\rs dorre l') J(lrrrlrirrirrg I)ll tt)l 
'1 

\')lids l.'(xl

'rr'I!.rrJcrl s,'lrrls t,rtll Ltissolrtrl soli,l' clrIrliJe corrr.rrt lcsirlLrrrl chllfirr( '(rllrnt 
(l!l)

i {r(rl r'u llu\ t. rlll(l ll()l) (5_(ll'\ ) usi'rr'slrrlxlirrd nrcthr''k l}lctrch cllltrcrrl \|n':rrl(rrr'r'i rrl

Lrl, *;'1..b1 .l,,ilt! I'lcl|chiIg (( -\lIr'f irrr\l li-slLrgflol LrtrbluLr(lr(rl lrrrlp trr)'l'f r(nllrolluJ

Lr)rxtiii(,l|s. I,tr,)lr)!lcgfirilrrir!|l !'\l)\rL |.|lls lirr lhe rlrll(rcrtl ilrgrrrrif f\'rr)lrr(rrr(l\ lile

trlrunol. c.rtc'jlx,l. 1.J-tliclrlorrrph.rrrl 1.-1.6-tliclrl,r|oPhurrol. illes t\lcrlrrl o.irtrg':.

'ilr,r.Irr]inr 
a(i. \lcth\lrrrc llltrL rrr.l \l.lh\l l]lLr' i lrrrtl liglrin \\utri p(ll.'fm('J irl x

.1'reirlll Jcsilrretl f.a!lioll \csscl ir llr.J Photoree(i0r ((ltriDPCJ \\illr 5 tJ\ trrh's i:rreh Lrl'

ru\\ {l,hil;i\r I ,iiiig rrrul,rrrtic rlirr(rr illr(rrctl !'rtlslrrirt slirrirlg ol ""ltttion llr'

r.Irlrrrxlur. \\it\ lllirilltxill(Ll (otlst:,ril lhr(ttl!lhoul lll( rcitcti(nl lit)1c bt rire!tl"tin! tltc

\\rl!r iD tlte ir,"kttcd r," ll f!it(t0t. li,r *'llr cspctitttctrLs. thc hol\!silic.lk !llirss rcacto|r ol'

\l,t1 rr'trr tl l;tir lId 110() rll !rlllriL\ \\!rc tnullu.

tlr.j !l(:lfr!lxfioll ol lllcse (,firx,ri! coDlpoulld:i lri|!c bLcll iil\csligilt'J(l irl tctllls ol'

l



\r:.rrg. rrl frur('Jrlll.rtl()ll (ll ll'! !()lirl!'rrrlJ l)\ lllcx\rr11r1! lllL 'rh!(rrlrirll(f lfrlrletl(rrl rrl

( \rl). .ltl\rtiJ! i\r f,)11(( ||lt'ltlri[. (:lt.Ir{c ill Irll el( rrrlrlcf ol!lirrri/(J (rrlrJrlrrrns lll!

J\triiriu;l\ \,r'i furlbrrrr(d \\ith Jillir!rrl Ph(ttocitlirl\rrs (li()' /rr()' ZrrS (!lS' Vr{)'

.rj r irl \ltrfr' trr(\1. rs \\(ll :r\ ltl rr)rlllobiliT!d lllorl( llllJ!f t'\';\'Irf li!lrl ir|lJilrtiort'

\.rl',u, l\r('!r',. l\rr.ttl)(lel5 lrrc eirrirr\ 'l rlrrsc. Ill rrrrr'rtrrrt r)l {r\i!lilrlt ilrilrlrl sllbslfirl'j

.! ir((.rllfi.rllL'ri trrrr: r.rtierl irrri lhrir rli !:l l r! t'cclr ''rr'rllz'J \rr irtlellrl'l li r"rlso l\tLrl

rir.r.lr l\' ().Il\'ri lli! l(,ssrllrlrl\ oi rr"in:l nri\c(l (:rrrl\sl\ ill \lilirfclll rlti"' Silllilrrl

. \ltLrilll(rrl\ $\'l( l\rl()trrlc(l l rr ttl]rlrr)Lrrl 'rl lcxl cllltrrlll trrr(l"r llV rtr)lrlf l)lrLrlrrclllill\lt(

\\ it!'iir\

llr. llr,,l\r\(rl \\(illi !l"ll'J llrr: I't'rl P|cscnlL.\l irl li\c cllirl)lcfs r\tiur'irrtrotlLriirlg

rlr. l,r,,lrl(rll rtrrJ il'; corttcttl> rll lll( lrfst !lllt|tdr' llr( strrtll begirr' \\ilh llrr lrl(rrrl(rru

i.\rc\ ,,n l)lr(,l"cirlirll'lr( dcFr:t(lrlt('lt 'rl \irriotts contlrotttl'ls itr lh(J $ccon(l !llrr|trr' lr) llle

ilIi(llL|ptcllj\l)(||nlc|ltlIl|}11)cutIL||(!.J'jsr|iplion()|-|ei|clrl|.itrstr'r.utlcrrtltrsct|l'nJ

,tirlrl\li(ltl lu(lrrritlll\'! 5,'\'" 1""1 41*rr'scrl in (l(tnil i'hrrl't!r li'lll !Nls lllr r''sult' rrrtrl

!rr-(n{\i(n1 .,i l\h rtt rcatal} ric 'i'grlrJ:rtr'rr 
ol rrx'(lcl (orlllnr(ul(l\ nni rcrl (illLlcrlt tl\rllg

,lillLr'rtn l\fc\ ('l c.rtlrll.,tts anJ llon-!()rrccllll iltl llg ferltl(ll

l,llt't...jilli|l\lic Llcg|.ll.li||lon (,|' l]l|Cllol l|nd (NlcCtl()l its Illo(lcl ci)lll|\)tIll(ls \\lls

irr\(rlrsrrl!(l rr\.lhr ltt!scrrcc '11 
lit)' illtrrrlillttlcd witll tl\r/solilf ir r'irJirrt iorr' llrc r'alirrblcs

'trr,lieJ irr'c: rtrl:rl)sl (losc. s{)ltrtr(rrl Pll :rrrx)Lltrl ('l ('\idirlrl (Nx{)( ll lrrtl srtlrsttittc

.(1rucL.||tf tirrrr. I llc .lcg|rtr'htir 'rr I'r \\it\ lrvofllblc ll lrll r'rrltrc li lirr'phenol llrrJ pll raltre

i liI clrteuh,'l lll( oPLllllulll rilltru ol (rrlxl)'\l dos' *rs I gll lirr lr'rlh c\'rlrlx)tlnJi irll(l

iIllt,Lrrrl i,l {'\l\llllll Ncrr lirtrlrd 1() l)( I' rlll lbr phet\'l rurtl 'l nll lin crtu'ihirl f(sPccti!clt

tlrc tlislrl4rcrrlrrncu ofthc niitrlcl conlPotrnds obcyed llfst (ndcr linclies wllll llle aPlilfclll
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Ertendqd Abstraqt of the thesis

ln this nranuscnpt, tha proccJure to nilr facture coriander alld nrint leaves puree was

rtrodudizcd. l'he sffcctr of hea! rrcrlme|t oll cuzyolulic, rhcologicUl, pignrcnt

dcg,ridttion and nticrobiological prop!flict of the lurce werc sludied und [rsthcmuticll

nrodsls sscenained for the sallrc, This rhesis providcs the appropriute models to |nollltor

thc cffcct of proc€ssint paranlcrers on tlre physico.chetnical ald rnicrobiological protile

oIcoriarder and mint leavcs.

The bhuchi!g trgatmcnt for corialder a0d miDt was stituldardized for nraxinrunr rutenrion

ofbhlorophy . Optirffun colrlirion lbr coriardcr llirves wqs foun<i to bc blanL:hiug il
boiling w$cr for 2.5 rnln lollow.d by cooling irr retiig,srutor. This ollo\ cil 96%

chlorophyll retcnrion in thc lcir!os afier blmbhing and purecing tfcatrrenr. Thc bldnching

trcutment for nrinl lcaves wr$ tbund thc bqst to blaDch the leuvq$ in Nutcr 0t 85'C for 3.5

nun and lhen cooliug in forcsd air atroont remperature (86% chlorophyll retention).

Pcroridasc inactirrtiou kirctics in cooaDdcr and mi|N leavcs extllct wirs srirdicd at

lenrperaturcs ra.ngitg from 70 ta 100"(' 
'urd appropriatc modols.rynihblc in litcrrture

werc test.d to describe thc innclivation bulraviour. 'lhesc cxperi0r0nts wcre conducted in

cnpillary tubcs of 2.5 mrn i[temal diurreter inrmersed iu watcr bath to maintain quosi-

isothermal conditions. Gugiacol was thc srrbstrate lor collducting thcsc studies, l[d U.V.-
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Vis.rpgctropholomcter wss uscd to mollrlor thc rate of rguctiol). pcroxidasc iuacrivution

bchlviour h coriandcr leaves w$ besr explAined (t(r > 0,97, S.E. < 0,02) by the two_

frircrion nrodcl elucidltcd by Chcn alld Wu (1998)*. 'fh!, coeflicienrs of rho nrodcl did
not lbllow rh. Arrhcnius relarronship as a function of rerupcraruic. The ll1int pcroxidase

rnrclivarion behrvior was found ro fir bcsr wilh the Weibull disLriburioo (R, > 0.99, S.E.

< U.U00). Ihr: nreiu\ modc,. varia cc ald ske\|css of tlru disrdburion \irs also

dcr(nnincd.

Rheological behtvlor ofconander.arJ mint leaf puree rvas dcrcnrrincd ut lenlperutures

ra|ging fronr 10" lo 80"C. Apparenr *iiicosity of coriirndcr purcc lollowcd Arrhc,lius

rclationship rs l lunction ol tcmpcrarurc (R: wus 0.9{ unrj S.E. cclualcd 0.0{l). For

con&rdcr purcc rhc ield slrcss varicJ bclwcen 10.9 {lld j6.lS I,u \vhile ilic tall|litldc
$i$ nruch higher for mint purcc (26 to .169 pa). None ol rhe moclels (HeLschcl-Bulkley,

C:rsson, Modifir:d Csson) scrc fourld ldequrte lor gslioutirg rhc yield stlcss viLlues.

The use of experimcohl yicid strcss values in rhq n)odels for rhcologicirl pirratDctcrs

esllnralion was rhcrefore hlcncd. Modcl ior besi lit to thc shcar strqss-sheu strarn data

\as detcrmiocd usgg, thc tvlcan ltrsidual Quldrlric llrror (MReE). The l.lcrseirel-

Bulklcy model provided Olc best descrption of the 0ow behavior of coriander and nint
lcl|f purce ovcr the tcmperlture rargc of 3O-80oC, Thc Arrhcnius mod€l succcssfully

dqscribgd thc effect oflempcrlrlule oD conristency i tlcx ofcorialdcr and nrint D|,|rec. Ths
lircrrviltioD cncrgy ofnow for corian,lrr ulrd rrrint purcc was corDplled to bc 23.99 and

il.ol lJ. nrol respecrively.

Tlrcrnral degrtdttlou kiDerics ofchlorophyll a, b and to|al chlorophyll in corrander and

nlint lesvcs puree was hrvssligated ar vlrying levels of pH (4.5-8.5) and tcnlpeLolure (g0-

l.{5'C), The purec et pfl 4.J wqs processed 0i 80" lo 100'C, \\,hile rhar d! pH 5.5 lo 8.5

vlis processed at 105'to t45'C rr an oil balh (t 0.1.C). Chlorophyll degrdllion

followcd lirst ordqr rerctioD krnetics. Cood agrceut,llti wirs lbultd betweelt estimutcd :uld

'Ch.r, C.5. ud \\'u, Il.C. (le9lt). lounlrl t,l food Scirnc. 6l: ?,17.?50
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.H
.xpcnmcntd chlotophliP ttjcrrron i! sll c$3s (Rr -O.S()). Fil of the nrodsl wirs olso

rcsrcd by thc MRQE (* 036). Activalior cncrgies tbr chlorophyll degrrdutior rlng,ed

from 6..15 la 95.9r IlJlSol. Transrtiull stolc lhcufy \\'irs irpplrcd to ejl,r)r rc rire
;t

rcnno,lylsnlic prJJJfflCq G thalpy, cDLlopy and Cibbs frec cnctgy ol uclivi.tti'.1:1.

Erlhrlpy of iEtiv0rioifitan1 rot cNoriptrylls degrLrrlution rangcd lionl 314 lo 91.i,

U/npl whilc aouopy hf lctivi,ron (AS') rirngsd frortr -0 266 to -0 011 kJ/0rlol K). 'lllc

rcsulB fot lcsring lhq adttcscc of tbcnrodlnontic corupcrsution cllcct i|ldicirtcJ lhat' the

conrgcnration cffccl did ool c)' rs! for cblorophyll degradution in cofiilndef xfld rlrirrt puree

dunng thcrmEl procouing

Scrccning of sclccted zloc a$ltr to st!bilizr chlorop[) ll ill corl$ndef iln(l l]lrllt pu.ee wrl
v.-

curicd out irt rnherci-1 pH, pll 4.5 urd ti.5. lncolporuti'rn of 2iltc sulphilt"r wxs lnost

ciTccliva in coorPkxin8 wit$ Phc.oPbylrnl in gcidic tpH 4 5) goririldcr arld nrinl puree ul

60 atld 75 pptn rcspoolivcly. Ar idter!0t nnd llkalrrtc pll' zinc oxidg (, 50 pp$ ionic

colrcaDrralion Srve bcttcr regr,lls for 'roriilllder 
purcc ltl lrrilll purre' ittcolpotution ofzinc

lcetrts and zinc sleat;tc ar ?5 ppm iottrc concentrattott rvls lound lo be uost clltctiYe tll

nhcrent ud alkaliru pH rcsPccdvely Rcsults for rltrntiorr ofgrcenncss rt 40"C Lor tlucc

monthr iodicrted rha! the t,cclulcss of sllt incorporltcd srmples rvrs trtuch ltigher thirn

rhc cglrol Si||nPlsl. Al aci.lrc snd itrhcrctll PH, cotiulldqr wirs lbutld to bq Ib ':'rcs

Eccncr thsn conlrol allcr rloragc tbr I nronlhs rr[ile Ini[t purca ut i|lhercllt p]l rvus

lbund to bc 9 linrcs Eosne! lll!n conlrol

T[ernrel dc!llr 1iuctlct of l. stea.rorhctttroplirilns sporcs duri'g proccssing of cori;:cer

urd minl Purccs irt PH 4.5 to 8 5 'v's srudicd ar i05-l{5"C Tht isoilrennrl Jati wls

lrcrrcd with [on'lio9o! rcgr'jssio! l:rrsl order ther'lrlirl death ki[clics wds foiind' masl

approprirte to cxplain thc iurvival riltro of spores (lirz 0 91' S E < O 16)' T[e colnpuled

D valuci wcre in $g rlrl8,c ol ?0 5? ilt l05oC lo O l2 rt 145"C' which werc in ilgree$qrl

\|,ilh rcsulls obtliocd &oro lrLcralure l'lrc cffect gfl!lrPcrirture orl dcallt tutc rvus modeled

using Anhcnius,'l)nvcy's modiiied Anhtnius ilrrd Glasstonc eclttultol +cttvutlon

t2
sbouldd qbscrv€d i[ Egmc survllal crrvcs was succcssfully nroLicllurJ by llle us€ of

Gccracrd ntodcl for lo8, linrJr decrcasc \\ ithoul tar lrrlg

Ll .!, tutur,a4-
(cu -sn ,-.-"' ,n )

I
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Apo6ndlr - lX

The followiig memberc of PTU Spods Couno|| were presenr

1. Bngd. Labh Singh, Chairman
2. Dr R p. Singh. Director RtE&lT. Nawanshahr3 Dr S.S. Sangha. DiectorGNtMT, Lucthjana4 Dr. H.K. Grewat, principalGNDEC Ludhiana5. Sh. C. L. Kochhar, principal OAV|ET, Jatandhar6 Or Suman Snarma. CCW Amntsar7 Sh. Manjjt Srngh Dha t. R C. of GNDLI JatandharI Sh Ram Partap, Spods Coltege. JatandharI Sh. Mukhbains Singh, Sp Retd., Jatandhar

In addition to above memb€rs Dr. V.K. Arora, Dean Academics, Dr N. p. Srnoh. Dean
:yr:fa!on. Sh. Rajneesh S€chdeva. Dy Dean Estt, Sh earamlir 3,ngh. ;sir. n-"o"isi;, 

"nou.r Es or various rnslttutes as pe. attendanc€ sh€et were atso o.€sent

Itr N.P. Singh wetcomed the Chairman and other members of the Councit. Dr. V.K Arora startedthe^proceedings by takrng 
-agenda fems one by one Revrew of the sports aclivities-iri sessronunoenaken tor each game The probtems encountered were drscussed and mefollowing docisions were taken

'l P€nding certificates prior to 2004 and inteFuniversity panjcipation wi be prepered with
help trom concerned D.p E s2 Insrrtules wrl.be send,ng t,qt of ofiicrats-gam€ wrse for prepanng the panet of oftrciats

- unMers[y w t deooe the panel tor aach Gme3. Inslitutes will set{e their advances afiir conduct of tournament within one monih of
conduct of tournament,

4. University witibe sending observe(s) for each iournament.

Item No.-2 Proposcq Sport6 Calendar for.assioh 2007{8,
Proposed sports calerdar was discussed. tt was declded that jn case some
change in proposed dates is deskect by any host institute, it js to be i;ti;reo @sh. Sachdeva with an nen two days. Th; fnalised catenoai is annexJ it itig e

Item No.-3 Sports Catondarfor S*6ton 2006.07

Venues lor inter-coltege tournehenls were discussed. The crjteria adopted was
as under
1. Th6 host institute must have necessary infrastructure for condud o,
_ toumament eJong witi stsy errangement foistudents, officjats and faculty.
2_ In case more than one institLjtg opts ior one game then the prefere;wi begiven lo that ,nslitute which has not hdsted ttrat gahe for last two
- consecutive years, otheMise will be decided through a drlw3. ln ca6e lhere is only one contender for a partcula;game that the same shatl

be attotled to them evsn if thoy have organized the game in the prevous
y6er.

The finaliz€d sports calendaralong with venues is annexed atnag g

Item No.-l Proposed budg6t altoc.tion6 (!s$ion 2007{0) toi conduct of io!.nEments
fordbcu6sion

T-he propos€d budget atlocations based on AtU cei[ng limits geme wise were

ffi"jo 
,t*"",nt"", bv all ptesent rhe finalized ieiling liiits are annexed



Certain discrepancies in otrrciating lee ot vaious conduct offrcibls were polnted
oul by the membe.s panicularly in Swimming, Cross Country, Power Lifting ond
Cycling. For athletics fu€s were not menlioned. In such cases f6€ as p6r Panjab
ljniversity norms shall be applicable. Similarly lhe rcquirenent of diet money
durlhg inteAhive6ity tournament was also pointed out- lt was dBcided that the
diet money at parwith Panjab Universily rules be given

It€m No.-s Offlciating fee otvarious conduct officleb for varlous Games & Athletlc
Meot

The officiating lee ot various conduct offrcials of various games and athletics as
was finaiized is annexed al flag D,

Item No..5 TArDA Rul€s torpanicipanb tor PTU Intor Collego Tourn.ments

TIJDA rules for participants applicable to PTu inter-college tournaments are
annexed al flag E.

Itom No,-? TA./DA Rule3 fo. pa.ticip.nb lor PTU Inter UniveFlty TournamonG
lncludlng Coaching campB

The finalized TAJDA rules (amended as decided) for padicapantg applic€ble to
inter-university tournaments afe anneted atfl.g F.

DrV.K. Arora invited Erig-Labh Singh(Chairman) for guiding Sporc Council in
getting effective and greater participalion of Youth in Sports & physical actlvltles.
The Chatrman emphas'zgd the rol€ ol technology m soons. Innovative melhods,
impodance of daia in improviD fitrcss amo-ng youth and producing b€n6.
citizens wilh good physique. He prevaaled upon serious participation ol Prinoipais
of Colleges to ensure quick and effectivB implemenlation of the decisions taken.

Meeting ended with vote oflhanks to chair.
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FLAG- C

PUNJAB TECHNICAL UNIVtrRSITY JALAIIDHAR
PROPOSED BUDGET ALLOCAT'IONS FOR SESSION 2007-0Er

Based oo AIU Norns
EveDa wise

Sr. No. AIU based
Cross Country (M&W) I.00000/- ( All India ) 30.0m/-

Power liRing(M&w)

Weishl lifiing (M&W)

Best Physique (M)

1,00000f (All India ) 50.000/-

l. Tabl€ Tennis (M&w) 30.000/- for cach zonc ( 5 zones ) 30,00o/-

4. Swimminr (M&w) 1,00000/- All India 40,000^

5 Hock€y (M&w) 1.5 lakh (women) Au India
40,000/- (men) for each zon. (5 zoncs)

40,000r

6 F(Et Ball(M) 40,000/- for lach zon€ ( 5 zon€! ) 40,000f

7 FooI Ball(W) 1.5 lakh (women) All lndia 40,000r

E- Kabaddi \ S (M) 15,000r for cach zonc (5 zones ) t5.000/-

8 Kabaddi(W) 25,0001 for cach zone (3 ,!net 25,0004

9. Eadminton (M&W) 30,000/- (5 zones)l.
30,000/-

9 Basket Ball(M&w) 40,000r (m!n) for each zonc (5 ?rnes)

50,000r (women) for each zone ( 3

50,000/-

t0 Hand ball (M&w) 50,000/- for cach zonc ( 3 zoncs) 50.000/-

tl l,awn T€nnis (M&w) 25,000r (M.n) for each zonc (3 zones)
30.000/- (womer) All lndia

2J,00(r/-

t2 Cycling (M&W) 50,000r All India 25.000/-

l3 Cricket (M) 25000/- for each zone

l4 Crickel (M)

Fin6l

40.0001 (M.n) for each zonc (5 mnes) 25,000/-

l5 Cricket (W) 1.5lakhs (wom.n) AU India

l6 voll€y Ball(M&w) 40,000 (Mcn) for each zone ( 5 zores)

50,000^ (Wom€n) for each zone (3

50,000r

1l Aihlerics (M&W) 2.5 lakl's ( All India) 1,00,000/-

t8. Nil 20,000/-

TOTAL Rs. 7.85.000/-
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FLAG- D
?UN'AB TECHNTCAL UNWERSITY JALANDHAR

OFFICTATTTIG FEE FOR CONDUCT OFFICIALS OF GAMES & ATHLETICS

5.No, Game Officiating Rrtes

1. Ball Badminton 145, 150/-per officia, oer match
Basketball Rs. 150/-per officiat per match

3. Football Rs. 150/-oer offlclal Der maf.h
Handball
Hockey
Kabaddi aNS)

J fu. l-o/-per official per match
5 I Rs. 150/-9er omcial per match

I R< l qn/-npr 
^F .i:l |E. a.r.r6

7

_q
9

Kabaddi (PS) :_-::Ij::-=:El-::=:+----
KS. r5u/-Oer Omctat Der match

Kho kho 8sr 150/-per omcial Der match
Sofiball Rs. 150/-per ofRcial per match

10 9quash RsJ50/-g3r offtclal per match
l1 Table Tennis Rsl50/-per official per makh
t2 Voiley ball 3q 150/-per official per match

Waterpolo Rs. 150/-per official per match
T4 Badminton Rs. 150/-per official per match
15 Tennis Rs. lso/-per olTcial per makh
16 Netball 8q. 150/-per official per match
17 Korftall Rs, 150/-per offcial Der match
18 qoss Country tu. lso]-per official per day
19
20

Archery lBi 250/-per official per davBoxinq I Rs. 250/-p€r offictat per day
2I Chess Rc 7sormr 

^f6.1:lCycling Rs. 250/-per omclal per day
F€ncing 3l250/-per official per dav

24 Gymnastics Rs. 250/-per official per dav
Judo Rs. 250/-per official per dav
qest Physique Rs. 250/-per official Der dav

27 ?ower Llftinq Rs. 2sol-ner nflC.lal nFr.l,v
2A lryqiqht uftins Rs. 250/-oer offlclal oer dav
29
30

Relay Races tu. 250/-p!r offlclal per day
Rowinq Rs. 250/-oer official o€r .,av
Shootinq Rs. 250/-per offcial oer dav
!ryimming Rs. 250/-per official Der dav

33 Wrestling Rs. 250/-per omcaal per dav
34 rsgl Rs. 250/-per omcial per dav

Atfiletics Rs. 250/-per official oer dav
36 Cricket Rs. 250/-per ofnclg! per match.__

Rs. 80/- p€r day (for outside officiats) &
actual bus/ 2to .lass railwev farp

37 DA to officials

38 Lqcalconveyance Rs. 50/- per shift (for local officials)
39 Local conveyance Rs. 1001- both ways for out stationed

officials
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FLAG- E

TA/DA RULES FOR PARTICIPANTS FOR PTU INTER COLLEGE
TOUNNAMDNTS

(To be prid by copcemed institutel

l.(a) For panicipation in ioter college toumaments the players will be paid second class
Rail fare / bus fare for covering their to and fro joumey.

( b) They will also be paid local conveyance for going and coming bick as per actuals
from Residence to Railway Station / Bus stand and from thc Buy stand./ Railway
Station of die particular venue.

2. They will be paid dict money aRs. 100/- pcr head per day. (inctuding refreshmcnt)

3, Full diet money at the above prescribed rate will be paid both on the day of
departurc and a$ival.

4. The expenditure incun€d to buy pain killers, spray, Slucosc, first aid etc. and for
photogaph ofthe team would be reimbursed as per acruals.

5. Iodging ofteams will be the responsibility of the hosl college. The teams have to
bring their own Mding.

6. ln case a padicipant falls sick or gets injured the medical expenses would be
reimbus€d on actual basis by the college ofthe participant

] ',-\

I
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FLAG. F

l. (a) ?he plalen will be paid second class Rail / Bus fare for covering their to and fio

fb) the) wi be pard local convevan.e
Slation / hus stand and from pili 

*- : t"' dc{u.us lrom rcstdence rn Railuay
-a ,n. .or. u.ou.iil.';;;';;';;Jr:t""* / bus stand to the particular venue

2. They will be paid dier money a Rs

' 3'fii1fiT:'c""r'c "'.r"'"'d';;;:"ffi"-** :ff:"t(b) All tndia inter uni'ersiry r mcr suir onlv

" 
""#:l$,i"1*:ilHi''"''""", 

-":]':'";;.?^lH**,.;:#'
, 

,*:T:i9jl, *rnmer coaching cars2s. ,,,u/- per head p* 0", r"r"J,o.itjJljflil,the diet monev would be paid

H"fiL:T;.","":ll iournanenh ,h) juy"o wourd be supplied wirh spons

ln 
j#*":;fu 

i#l*i::*:rTilTT,"?,h::,j;n*.;,,ffi i?"ilr

*:*f[T::i,#;Hi::::":].:jff .,Jlf ..il:.]?fj:x;1i:

fffi fffl,ffiii:ffii:,:"ilP,:il.i't,".:; ::TI; 
srucose, nrsr aid erc and for

The stalf ntembers nominated lor <,

iiBffi::ilff :'ii JTj::ft 'T''"":"":'i,'.-:'?ffi "*;J lT#tTlJ

;ffi:'"ifl:]x?1,Hiir'i"t ii *. iniured the medicar expenses wourd be


