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THIRTY FOURTH MEETING OF THE ACADEMIC COUNCIL HELD ON

05" Mar’ 2013 (Tuesday)
INDEX OF AGENDA ITEMS

S.No.

Particulars

Page No.

34.01

To confirm the minutes of Thirty third meeting of the
Academic Council held on 26.11.2012

34.02

Action taken report on the proceedings of Thirty third
meeting of the Academic Council held on 26.11.2012

5t06

34.03

To consider and approve amendment in clause --—- of
Ordinance 16 relating to conduct and evaluation of
examinations leading to post graduate diplomas, post
graduate Degrees (MD/MS Doctor of Medicine/ Master
of Surgery) and post Doctoral Degrees (D.M./ M.Ch. :
Directorate in Medicine/ Magister of Chirurgiae)

6to 11

34.04

34.06

.To consider and approve the Annual Report of the
University for the academic session 2010-2011 and
2011-2012

12

To consider and aprove the scheme and syllabi of
B.Tech. / M.Tech. dual degree programme in Bio-
Chemical Engineering to commence from Academic

session 2013-14 under the University School of
Chemical Technology.

To consider and ratify the approval granted by the
Vice Chancellor for modification in the scheme and
syllabi of B.Ed. Special Education (MR)
implemented w.e.f. session: 2012-13.

121013

34.07

To consider and ratify the approval granted by the
Vice Chancellor for modification in the scheme and
syllabi of various M.Tech. programmes implemented
w.e.f. session: 2012-13

13

34.08

To consider the case of Ms Ankita Arora pursuing B.A
LLB 3" year from Amity Law School, F-I Block, sector

13
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S.No.

Particulars

Page No. |

= 125, Noida, UP, regarding migration to Vivekanand
Institute of Professional Studies, AU Block (outer
Ring Road), Pitampura, New Delhi affiliated to this
University.

34.09

To ratify the approval granted by the Vice
Chancellor for the Scheme and Syllabi of B.Arch.
Programme (1% to 5™ year) implemented with effect
from academic session 2012-2013.

14

34.10

To consider and approve for conduct of Post
Graduate Diploma in Educational Leadership and
Management programme in the weekend mode w.e.f.,
academic session 2013-14 at University school of
Education.

14

34.11

To ratify the approval granted by the Vice Chancellor
for registration of Ms. Ganga Sharma, PhD. Scholar
w.e.f, 03.10.2012, under the School of Information
Technology

14

3412

To ratify the approval granted by the Vice Chancellor
for revised course curriculum of BDS programme and
its duration as per norms of the Dental Council of
India '

14t0 15

34.13

Table agenda - To ratify the partial modifications in
the scheme and syllabi of M.Tech. (Food Processing
Technology) programme being conducted w.e.f.
session 2012-13.

15

34.14

Table agenda - To consider and approval for
modification in Regulation 2 formulated under
Ordinance 12 - Governing programmes leading to

award of Degree of Doctor of Philosophy.

15
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Agenda ltem No.34.04: To consider and approve the Annual Report of
the University for the academic session 2010-

2011 and 2011-2012
The council opined that the annual reports of the University for the Academic
Session 2010-2011 and 2011-2012 are okay, however, there is scope for improvement
and in future, a better quality annual report could be prepared. Prof. Uppeandar Dhar
suggested that the tables may be changed to graphics and financial health of the
University may be catégorically incorporated. He further suggested that designations
may not be mentioned while indicating the publications of the faculty. The council also
suggested that as a mark of improvement uniformity could be maintained while detailing
the growth profile of various schools. It was also recommended that the University may
also add the achievements of the affiliated institutions in future to make it more

inclusive.

Agenda ltem No.34.05: To consider and approve the scheme and
syllabi of B.Tech. / M.Tech. dual degree
programme in Bio-Chemical Engineering to
commence from Academic session 2013-14
under the University School of Chemical
Technology.

The council approved for the scheme and syllabi of B.Tech., M.Tech dual degree
Programme of 6 years (4+2)duration to comments w.e.f., 2013-2014, however, wanted
to know about the advantages to students in respect of grant of degree. It was informed

by the Chairman that students who would like to pursue only B.Tech. Programme will be

awarded B.Tech. Degree and those who would like to continue, will get an opportunity

to pursue M.Tech. Programme without undergoing CET. The Dean aiso informed that

the Programme already has a statutory body approval for its nomenclature.

Agenda ltem No. 34.06: To consider and ratify the approval granted by
the Vice Chancellor for modification in the
scheme and syllabi of B.Ed. Special Education
(MR) implemented w.e.f. session: 2012-13.

The Council ratified the approval granted by the Vice Chancellor on the
basis of the recommendations of_the sub-committee of the Academic council for B.Ed.
{1
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1




UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

SCHEME OF EXAMINATION
&

SYLLABI
of
B. Tech. (Biochemical Engineering)

(w.e.f. 2013 Onwards)

GURU GOBIND SINGH
INDRAPRASTHA
UNIVERSITY

GURU GOBIND SINGH INDRAPRASTHA UNIVERSITY
Dwarka, New DELHI - 110078

Enterpreneurship | _ | Skill Development

Approved in the 34™ meeting of the Academic Council held on 05-03-2013 vide agenda item 34.05 w.e.f from 2013
1



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Table of Contents
FIRST SEMESTER EXAMINATION ...ttt ettt sttt sttt st s 4
BA-109 Mathematics L.........coieiiiiiiiieiieee ettt et sb et sttt bt et e b b eaee e e 5
BA-CTTT PRYSICS Lottt ettt e et e et e e s eesbee e tae e sbeasssaeessseesssaesnseesnsseenssaessseesnseenn 6
BA-T17 Organic CREIMISITY .....c.eevieriieriierierieriestesresresteetesseeseesseesseesseesseesseesseesseesssesssesssesssesssenssesssennns 7
HS-101 Communication SKilLS .........ccoiiiriiriiiieeieeee ettt sttt st 8
BA-119* Impact of Science & Technology 0N SOCICLY ......c.eccviiiiieeiieeieeetee ettt ve e 9
IT-105 INtroduction t0 COMPULETS ........eeerviierireerieeeitteesteesreeereeesreeesseessseeaseeessseessseessseesssseessseessessssseenes 10
IT-107 EIECLIICAL SCIBTICE. ....c.eeeutetiritenieteeiteieit ettt ettt sttt ettt et sb et e st bt et et e s bt et e nbeebe et enbeeneeneenees 11
BA-163 Organic ChemiStry Lab .........c.coociiiiiiiiiiccic ettt et e sve e sve e e aaeeebeesabeesssaeenes 12
LY IR o 1 3 (o I 7 1 o OO USRS 12
IT-155 Computer Programming Lab ...........cccoeiiiiiiiiiiiiiiiieciie ettt e e s eveeeaaeesesaessbeeeseaeenes 12
IT-157 Engineering GraphiCs L........ccocuiiiiiiiiiiieiieciie ettt ettt s e e ae e e saveessbaeebaeesesaessseessseeenens 13
IT-159 Electrical SCIENCE Lab .......cccieriiiiiiiiiiiieiee ettt 13
SECOND SEMESTER EXAMINATION .....cutiieiiiieeeee ettt ettt ettt ae e e seeaeas 14
BA-108 Mathematics L1 .......cccuoiuiiuiiieieitietese ettt ettt st b e eat et b eae e e e 15
BA-TT6 PRYSICS TL..c.uiiiiiiiieiiesiiesiiesieste sttt sttt ettt et e e e s taessaessaesssesssesnsessseesseenseanseessesssessesnses 16
BA-118 PhySical CREMISIIY .....eccuieriiiieieiiiiiieie st eie et ettt et et e staessaessaesssesssesssessseenseesseesseesseessesnseenses 17
EM-112 Environmental StUAIES. .....cc.eeiiiiiiriiiiiiie ettt ettt et e be e b saee e 18
IT-104 ENngIneering MECRANICS. .......ccovuiiiiieiiieeiie ettt ettt e et e et e e s te e eaaeesebeesssaesnsaeessseessseesnnes 19
HS-102 Communication SKills IL..........c.oouiiiiiiieee ettt s 20
HS-126* Impact of Science & technology 0N SOCIELY.......ceecvieeiieriierierie et 21
BA-156 PhySiCS ITLaD.....cociiiiiiiiciiieeeeee ettt ettt et e e tv e e st e e te e e abeesebeeessaeensaeessseesnseeenens 21
BA-160 Physical ChemiStry Lab ..........ccccciviiiiiiiiiiiiieeiteieeteeerte st sttt sebe s e esseeseesseese e seesseensnes 21
IT-154 Engineering Graphics ILLab.........ccoccieriiiiiiriiiiieriesieee ettt e e s snaeseneennes 22
THIRD SEMESTER EXAMINATION......oooiiiiiieeie ettt sttt sttt seesse e nseeneeneeneas 23
EM-211 Introduction t0 Life SCIENCES .....cceeruirtirieiiiieiieieeie ettt sttt 24
BA-213 Applied MathematiCs L..........ceieiiiiiriiieiiiiciie ettt ettt sre et eette e sbeessbeeetaeesesaesnseeeseaeenens 25
BCT-201 Biochemical Process CalCulations ............ceoueririerieririenienieeierieeieetenee ettt st s 26
BCT 203 FIUid MECHANICS .....eetieiieiieiieeiteee ettt sttt sttt et ettt ettt e b e nbeesbeesaeesneas 27
BCT-205 Unit OPErations I .......ccccuiieiiiiiiieiiiieieesieeeiee et esite s veesteeestveeseveesseessaeessseessseesssseesssesssseesnses 28
BCT-207 TranSport PRENOMEIION .........cveeevierrierieerieerieesieesseesresressseessesssesssessseesseessessssesseessessssesssssssesssesnses 29
B T 251 WOTKSROD ...ccutiiiieiieciesieee sttt ettt et ettt e st estaessaesabessbesnseanseensaensaensaesseesseesseesssessss 30
BCT-253 Fluid Mechanics Lab..........ccoiiiiiiiiii ettt 30
BCT-255 Unit Operations Lab L .........ccccoociiriiiiiiiiieieeiteiteeeesee ettt e ese e seesseesseessnesnnas 30

Approved in the 34™ meeting of the Academic Council held on 05-03-2013 vide agenda item 34.05 w.e.f from 2013



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

FOURTH SEMESTER EXAMINATION ......ooiiiiiiiieieee ettt ettt sttt eete e s enaesesneensenseneas 31
BA-212 Applied Mathematics L1 .........cccoociiriiiriieiieiieieeieetee ettt s e e e e e ess e esse e saesseesseessnesenes 32
L] O R 3 e Y] 1153 11 13 OSSR 33
BCT-202 Eng. ThermMOAYNAMICS ........cecvierieiieieerieesieesieesteesstesseesssesssesssesssessessesssessseessesssasssesssessssessessses 34
BCT-204 Unit OPeration IL..........cccuieiiiiiiiiiiiiecieeciee et esteeeeveeestteesveesteessaeesaseessseesssaeesseesssesssseeensns 35
BCT-206 MICIODIOIOZY ....veeveeiieeiieeiierieeieetteieeieeteesteesseeseesseesseessaesssesssesssesssesssessseensessseessesssessseesssessses 36
BCT-208 Biochemical Reaction ENGINEETING.........c.cccuevcuieeiieciieiieiiieriierieesieseesresneseseesseesseeseesseesseesseesns 37
BCT-252 BioChemiStry Lab.......cccveviiiiiiiiiiiiie ettt ettt et eesseesseesseesseesaessnensnes 38
BCT-254 MiCTODIOIOZY LaAD ....eviiiiiieiiceieee ettt ettt et sab e e s ab e e estaeesbaeessseessseeenens 38
BCT-256 Unit Operation Lab IL..........c.coocuiiiiiiiiiiiie ettt ettt e e stve e seve e s b e eraeeevaessraeenees 39
FIFTH SEMESTER EXAMINATION ......oiiiitiiiteiie ettt ettt e s ite st esteesteesaaessnseesaseesnneeenees 40
BCT-301 Protein SCIeNCe & ENEE ......cccviiiiiiiiieiicieecieeeertesee ettt eseesaessaessaessaessnesnnesnnas 41
BCT-303 Bio REACION ENZE...c..ooiiiiiiieiieiieiiciteteste sttt ettt ettt essaessaesnaessaessnesnneannas 42
BCT-305 Heat TransTer ......oc.eeiieiieiiee ettt ettt et et ettt et e ettt ebe e be e bt enbeas 43
BCT-307 Mass TTansTer IL........c.ooiiiiiieiee ettt sttt ettt nes 44
BCT-309 Molecular BiOlOZY .......ccuiiiiiiiiiiiiiieie ettt ettt et stte et e s te e esaveesebeesasaeeseaeesssaessseeenens 45
BCT-311 IMMUNOIOZY ...cvviiiieiieiieiiesiteste st ettt ete et e bttt e e e e e saessaesseesssesssesssessseassesssesssesnsesnseenseeses 46
BCT-351 Heat & Mass Transfer Lab..........ccooiiiiiiiiee e 47
BCT-353 Bio -Reaction Engg. Lab......c.ccccoeciiiiiiiiiiiieiieieciereeste sttt ettt saesnae e snnesnnes 47
BCT-355 Molecular Biology Lab .........ccccieiiiiiiiiieiieriesiereree ettt et ete et estaesteesnaesnnesnnes 48
SIXTH SEMESTER EXAMINATION ..ottt ettt ettt sttt sttt sbe et ettt s saeeaenne 49
BCT-302 Instrumentation & COntrol............cuiiiiiiiiiiiieieete ettt 50
BCT-304 Bioprocess EQUIPMENt DESIZN........cccuviriieriieriieiieiienieeiteseesee e sreereeseesseeseesseesseesseesseesssessnes 51
BCT-306 Computational Methods for Biochemical ENgineers...........cccceveveriveriieniieniienienienee e sve e 52
BCT-308 Environmental BioteChNOLOZY .........ccouiiiiiiiiiiieiiecie ettt et e tve e e e et e e 53
BCT-312 Biosafety, Hazards & IPR ISSUES ......c.cccveriieriieriieiierieeriesteseeste et eeseeseeseesseesseesseesnnesenes 54
MS-312 Organization Behavior & Industrial Management..............ccceeecvieeiieeniiesiiee e esieesveeevee e 55
BCT-352 Instrumentation & Control Lab...........ccccooiiiiiiiiiieeee e 56
BCT-354 Minor computational PrOJECT .......ccuieiiiieciieiiieeiieecteeeeiee ettt esveeeteeeeeeesebeessbeeessaeesseesssesessseenens 56
BT =356 SEIMINAT ...ttt ettt ettt e b e bt e bt e bt e sb e e sb e e shtesubesabesabeeabeembeenbeenbeenbeenbeenbeenaeesneas 56
SEVENTH SEMESTER EXAMINATION ... .ottt ettt ettt ae s saeseeeneens 57
BCT-401 Modeling and Simulation 0f DIOPIrOCESS........cvecvieiieriieriieriieneenieeteste e e eseeeseesseesseesseesseenens 58
BCT-403 Process ENGINEEIING.........cccviiiiiiiiieeiieerieeereeeteeesiteesveeeteeetaeessseessseeessseessseessseessesesssessssessnses 59
BCT-405 ENZyme TeChNOIOZY ......cccviviiiiiiiieiieiteieeiteteete sttt stestaesiaesstesnbeesseensaessaessaesseesseessnesssessnes 60
BCT-407 BioChemical PTOCESSES. ... .ccuiitirieiirtiiieiiiteete ettt ettt sttt st sttt b e et seeeae e e e 61

Approved in the 34™ meeting of the Academic Council held on 05-03-2013 vide agenda item 34.05 w.e.f from 2013



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

S T T T T T OO U Ll OTL L0 O IO TIIC S e rrrrerrrerrrrearearrer s ———, 62
BCT-451 Modeling and Simulation Lab ............ccccverierienieniinieiie ettt sne s 63
BCT-453 Project WOTK L......oooiieeieeeeeee ettt ettt et et e et e e s te e etb e e sebeesssaeensaeesnseessseeennns 63
BCT-455 Summer Training/ProOJECt.........cviiciiieriieeiieeiie ettt e eree et eesiaeesteeeeteeesaveeseseeesaeesseesssesssseeensns 63
EIGHTH SEMESTER EXAMINATION ....ouiiiiiiiieieieeit ettt sttt ee et e e sneensenseneas 64
BCT-422 BIOINTOTINALICS ...vevteuieteeiteieeteeiiete st ettt ettt ettt b et e et sbe et estesbe et enbeebeenee bt ebeentenbeeneenseneas 65
BCT-424 TiSSUE ENGINEEIING......ccviieriiiiiiieiiieeieeeciteesteeeteeeteeesereesbeesbeeessaeesssaessseeessssessseessseesssseessseensses 66
BCT-426 Bio Chemical Separation ENGINEEring...........cccecvecvireieeriieneerieniesiesiesaesresseeseeseesseesseesseenses 67
BCT-428 FOOd BioteChNOIOEY .......viiiiiiiiiiiciieciee ettt ettt et e e te e et e e taeesaveessraeessneesssaeennes 68
CT-424/EM-612 Environmental Impact Assessment & Risk Analysis.......cccceceeeeeiieniieniiiencieeeieeeieeene 69
HS-412 Project WITEIINE ...cccvvieiiieeiieeiie ettt eieeetteesteesteeeteeetveeesbeeesseeessseesssesssseeessseessseesssesassseessseensses 70
BCT-453 Project WOTK I ......cooiiiiieieeiieieeiteitet ettt s e st e st e esbe et e e e esaessaessaessaessnesnsennses 71

Approved in the 34™ meeting of the Academic Council held on 05-03-2013 vide agenda item 34.05 w.e.f from 2013
4



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

FIRST SEMESTER EXAMINATION

L T P Credits
17 5 11 28
Iheory Papers
Paper ID | Paper Tile L |T |P | Credi
Code t
99109 BA-109 | Mathematics | 3 11 0 4
99111 BA-111 | Physics 1 2 |1 0 3
99117 BA-117 | Organic Chemistry 3 11 0 4
98101 HS-101 Communication Skills I 2 |1 0 3
Impact of Science & 1 10 0 1
98119 HS-119%*
Technology on Society
15105 IT-105 Introduction to Computers 310 0 3
15107 IT-107 Electrical Science 311 0 4
P ical/Viva V
99163 BA-163 | Organic Chemistry Lab 0 |0 3 2
99153 BA-153 | Physics I Lab 0 |0 2 1
15155 IT-155 Computer Programming Lab 0 |0 2 1
15157 IT-157 Engineering Graphics I 0|0 2 1
15159 IT-159 Electrical Science Lab 0|0 2 1
Total 17 | 5 11 | 28
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Paper ID Paper L| T |P Credit
99109 BA-109 MathematicsI |3 |1 0 4

Unit I 14 Hrs

Text Books
1. Calculus and Analytic Geometry by G.B. Thomas and R.L. Finney, Addison
Wesley/Narosa. publications
2. Higher Engineering Mathematics by Grewal B.S., Khanna Publications
Reference Books
1. Advanced Engineering Mathematics by E. Kreyszig, Wiley Eastern Ltd.
2. Theory and Problems of Vectors Analysis by Murray R. Spiegel, Schaum's Outline
Series, Mc Graw Hill.
Mathematical Analysis by S.C. Malik, Wiley Eastern Ltd.
Advanced Calculus, Schaum's Outline Series, Mc Graw Hill
Advanced Calculus by Widder, Prentice Hall Publishers.
Shanti Narayan, "Differential Calculus", S. Chand & Co.
Shanti Narayan, "Integral Calculus", S. Chand & Co.

Nowv kW
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Paper ID Paper L| T]|P Credit
99111 BA-111 PhysicsI |2 |1 0 3

UNIT I 10 Hrs

F

UNIT 11 10 Hrs

UNIT 111 8 Hrs
Text Books

. Concept of Modern Physics: A. Beiser
2 Optics by Ghatak
Reference Books
1. Modern Physics: Kenneth Krane
2. Fundamentals of Optics: Jenkins and White
3. Fundamental of Physics by Resnick and Halliday
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Paper ID Paper L| T]|P Credit
99117 BA-117 Organic Chemistry 311 0 4
UNIT I 12 Hrs

UNIT III 10 Hrs

8 Hrs

Text Books
1. Text book of organic chemistry by B.S.Bahl and Arun Bahl, S.Chand and company
LTD. Delhi
2. Fundamentals of organic chemistry by T.W.G.Solomons, John Wiley and sons, Inc.
NewYork.

Reference Books
1. Text book of organic chemistry by Girijesh Dubey
2. Organic Chemistry by Leroy G. Wade, Prentice Hall
3. Organic Chemistry, Fourth Edition : Structure and Function by K. Peter C. Vollhardt, Neil
E. Schore, Publisher: W. H. Freeman
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Paper ID Paper L| T]|P Credit
98101 HS-101 CommunicationSKkillsI | 2 | 1 | 0 3
UNIT 1 6 Hrs

nl

UNIT 1II 6 Hrs

UNIT III 6 Hrs
Oral Communication

Dialogues — Creation of mock situations; Debates — Discussing the pros and cons of a
given topic; Mock Interviews.

UNIT IV 10 Hrs

Text Books
1. Weiss, Edmond H. Writing Remedies: Practical Exercises for
Technical Writing. University Press.
Reference Book
1. Day, Robert A. Scientific English: A Guide for Scientists and Other Professionals.
UP.
2. Maison Margaret , Examine Your English, New Delhi: Orient Longman (rpt)
3. Tikoo M.L., A.E. Subramaniam and P.R. Subramaniam. Intermediate Grammar
Usage and Composition. Delhi: Orient Longman.
4. Lesikar and Flatley. Business Communications. New Delhi, Biztantra Press.
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Paper ID

Paper

98119

L

T

P

Credit

HS-119* [ DACHONSCIEE

1

0

0

1
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Paper ID Paper L, T P Credit
15105 IT-105 Introduction to Computers | 3 | 0 | 0 3
UNIT I 10 Hrs

Text Books

1. Fundamentals of Computers by V. Raja Raman.

2. ‘C’ Language by Brian Gottfried by Schaum Series.

3. Introduction to Computers by Leon & Leon.
Reference Book

1. Let us C by Yashwant Kanetkar, BPB Publication
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Paper ID Paper L, T P Credit
15107 IT-107 Electrical Science | 3 1|0 4
UNIT 1 6 Hrs
UNIT 11 10 Hrs
UNIT 111 6+6 Hrs
UNIT 1V 14 Hrs
Text Books
1. Electrical Engineering Fundamentals by Vincent DEL TURU. HUGHES, Electrical
Technology.

Reference Book

1. Textbook of Electrical Engineering by B.L. Thareja and A.K. Thareja
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Paper ID Laboratory L|T]|P Credit
99163 BA-163 Organic ChemistryLab | 0 | 0 3 2
Text / Reference Books

1. Experimental organic Chemistry by William Kemp and Arun Bahl, S.Chand and

company Ltd. Delhi
2. Experimental organic chemistry by Charles A. Mackenzie, Prentice Halll, Inc., New

Jersey(USA)
Paper ID Laboratory L| T P Credit
99153 BA-153 Physics I Lab 00 |2 1
Practical based on BA 111

Text and Reference Books
1. Textbook of practical physics by Induprakash, Ram Krishna and A.K.Jha,

Publication: Kitab Mahal

Paper ID Laboratory L| T P Credit
15155 IT-155 Computer ProgrammingLab | 0 | 0 2 1
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Laboratory L| T/ |P Credit

15157 IT-157 Engineering GraphicsI [0 |0 |2 1

i

Text / Reference Books
1 Engineering Drawing by N.D.Bhatt and V.M.Panchal, Publication: Charota pub. House
2 Engineering Drawing by P.S.Gill

Paper ID Laboratory L| T P Credit
15159 IT-159 Electrical ScienceLab |0 (0 |2 1
Practical based on IT-107
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

SECOND SEMESTER EXAMINATION

L T P Credits
17 6 8 27
Iheory Papers
Paper ID | Paper Tile L | T P | Credit
Code
99108 BA-108 | Mathematics II 3 11 0 4
99116 BA-116 | Physics II 2 |1 0 3
99118 BA-118 | Physical Chemistry 3 |1 0 4
47112 EM-112 | Environmental Studies 4 10 0 4
15104 IT-104 Engineering Mechanics 3 11 0 4
98102 HS-102 | Communication Skills I1 1 |2 0 3
98126 HS-126* | Impact of Science & 1 |0 0 1
technology on Society
Practical/Viva
99156 BA-156 | Physics II Lab 010 2 1
99160 BA-160 | Physical Chemistry Lab 0 |0 4 2
15154 IT-154 Engineering Graphics IT Lab 0 |0 2 1
Total 17| 6 8 27
*NUES
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit
99108 BA-108 Mathematics II 3 |1 0 4
UNIT I 10 Hr

UNIT 11 14 Hrs

13 Hrs

Id
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e
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5 Hrs

_

Text Books
1. Differential Equations by N.M. Kapoor, Pitamber Pub. Co.
2. Algebra by M. K Singhal and Asha Singhal, R. Chand & Co.
3. Complex Variables; Schaum Outline Series; Mc. Graw Hill.
4. Probability; Schaum Outline Series; Mc. Graw Hill.
Reference Books
1. Matrices by Shanti Narayan, S. Chand & Co.
2. Calculus and analytical Geometry by G. B. Thomas and R. L. Finey, Add. Wesley/Naroa
3. Advanced Engineering Mathematics by E/ Kreysiz, Wiley Eastern Ltd
4. Differential Equations; Schaum Outline Series; Mc. Graw Hill.
5. Linear Algebra; Schaum Outline Series; Mc. Graw Hill.
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit

99116 BA-116 Physics II 2 |1 |0 3

UNIT I 8 Hrs

UNIT 11 8 Hrs

UNIT III 8 Hrs
Band Theory of Solids

UNIT 1V 4 Hrs
Text Books

1. Concept of Modern Physics: A. Beiser
2. Electronic Principles: Malvino

Reference Books
1. Modern Physics: Kenneth Krane
2. Solid State Physics by Kittle
3. Statistical Mechanics by Garg Bansal and Ghosh (TMH)



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit
99118 BA-118 Physical Chemistry |3 |1 0 4
UNIT I 4 Hrs

UNIT 1I 4 Hrs

6 Hrs
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14 Hrs

UNIT V 14 Hrs
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1. Principles of physical chemistry, Maron Samuel H, Prutton, Carl. E., Oxford and IBH Publishing Co. Pvt. ND
2. Textbooks of physical chemistry, Glasstone Samuel, Macmillan and Co. Itd.

3. Principles of physical chemistry, Puri B.R., Sharma I.R. and Pathania Mada.

4. Physical Chemistry, Moore W.I., Orient Longman

Reference books

D.Tabor: Solids, liquids and gases, Penguin Press Paper back

A text book of physical chemistry, Atkins P.W., Oxford University Press, Oxford

Introduction to chemical reaction Engineering and kinetics, Missen, Ronald W. Mims Charles, A. Sacelli, Bradley A. John
Wiley and Sons., NY

A textbook of physical chemistry, Negi A.S and Anand, S.C, eastern LTD. New Delhi.

S e
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit
47112 EM-112 Environmental Studies | 4 | 0 0 4
UNIT I 12 Hrs

UNIT II 8 Hrs

UNIT III 12 Hrs

UNIT IV 8 Hrs

Books & References:

1. Roger Perman et. al., Natural Resources & Environmental Economics, ond Ed., Longman, USA, 2000.
2. Stern, A.C. (1980), Air Pollution, Vol. 1-VIII, Academic Press.

3. James M., Lynch & Alan Wiseman, Environmental Bio-monitoring : The Biotechnology

4. Ecotoxicologylnterface, Cambridge University Press, 1998.

5. John Glasson, Riki Therivel and Andrew Chadwick, Introduction to Environmental Impact
Assessment,2nd Ed., UCL Press, Philadelphia, USA, 1994.
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L| T/ |P Credit
15104 IT-104 Engineering Mechanics |3 |1 0 4
UNIT I 20 Hrs

UNIT II 8 Hrs

UNIT I11 10 Hrs

Text Books
1.  Engineering Mechanics by U.C. Jindal, Galgotia Publication.
2. Engineering Mechanics (Statics and Dynamics) by A.K.Tayal
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L| T/ |P Credit
98102 HS-102 Communication SkillsII | 1 | 2 0 3

4 Hrs

UNIT II 4 Hrs

UNIT III 2 Hrs

|

UNIT IV 4 Hrs
Presentations and Group Discussions
Theoretical and practical aspects of formal oral presentations and GDs.

Text Books
1. Kaul, Asha, Business Communication, New Delhi: Prentice Hall of India Pvt. Ltd.
Reference Books
1. Bansal, R.K and J.B Harrison, Spoken English, Orient Longman (rpt) (Chapter 1-5, 8)
2. Lesikar and Flatley, Business Communications, New Delhi, Biztantra Press.
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY

SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L| T/ |P Credit
HS-126* Impact of Science& |1 |0 0 1
98126
technology on Society

Paper ID Laboratory L| T |P Credit

99156 BA-156 Physics Il Lab 0|0 |2 1
Practical based on BA-116

Paper ID Laboratory L|T|P Credit

99160 BA-160 Physical ChemistryLab |0 |0 | 4 2

=
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Laboratory L| T/ |P Credit

15154 IT-154 Engineering Graphics Il Lab 0 |0 2 1

i

Text / Reference Books
1. Engineering Drawing by N.D.Bhatt and V.M.Panchal, Publication: Charota Pub. House
2. Engineering Drawing by P.S.Gill



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

THIRD SEMESTER EXAMINATION

T P Credits
17 4 9 27
Iheory Papers
Paper ID | Paper Tile L Credit
Code
47211 EM-211 Introduction to Life Sciences | 3 3
99213 BA-213 | Applied Mathematics I 3 4
Biochemical Process 3 4
04201 BCT-201
Calculations
04203 BCT-203 | Fluid Mechanics 2 3
04205 BCT-205 | Unit Operation | 3 4
04207 BCT-207 | Transport phenomenon 3 3
Practical/Viva
04251 BCT-251 | Workshop 0 2
04253 BCT-253 | Fluid Mechanics Lab 0 2
04255 | BCT-255 | Unit Operations Lab I 0 2
Total 17 27
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L| T/ |P Credit
47211 EM-211 Introduction to Life |3 |0 0 3
Sciences

UNIT I

UNIT 11 10 Hrs

UNIT I11 8 Hrs

Text/Reference Books:

1, Biological Science, Taylor, D.J. Green, N.P.O, and Stout G.W., Cambridge

2, Bacteria, Singleton, P.Jjohn Wiley and Sons Ltd.

3, Cell Biology, Power C.B.. Himalayan Publication,

4, Animal Histology, Berry A.K. Emkay Publications,

5, Lehninger Principles of Biochemistry, Nelson, D.L. and M.M. Cox.. W.H. Freeman
Costom Pub,

25



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit

99213 BA-213 Applied Mathematics 1 31 0 4

UNIT I

UNIT 1I 10 Hrs

UNIT 111 15 Hrs

Text Books
1. Higher Engineering Mathematics, Grewal B.S., Khanna Pub., New Delhi
2. Numerical methods for Scientific and engineering Computations, Jain, Iyenger, Jain,
Wiley Publishers

Reference Books
1. Differential and Integral calculaus, Vol-I & II Piskunov, Mir Publishers, Moscow
2. Advanced Engineering mathematics, Kreyszing Erwin, John Wiley and Sons
3. Elements of Partial differential Equations, Ian N. Sneddon, McGraw Hill Book
Company, Inc.
4. Numerical Analysis, Akai T J, Jihn Wiley & Sons
5. Elementary Numerical Analysis, Atkinson K., Wiley & Sons
6. Introductory Methods of Numerical Analysis, Sastry, Prentice Hall of India Pvt Ltd



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit
04201 BCT-201 Biochemical Process |3 |1 0 4
Calculations

12 Hrs

12 Hrs

10 Hrs

UNIT 1V 8 Hrs

Text Books
1. Basic Principles of Calculations in Chemical Engineering, Himmelblau D.M., Prentice
Hall.
2. Elementary Principles of Chemical Processes, Felder R.M. and Rousseau R. W., John Wiley
& sons, Inc.
Reference Books
1. Stoichiometry, Bhatt V.I. and Vora S.M., Tata McGraw Hill
2. Introduction to material and energy balances by Reklaitis G V, Wiley, New York
3. Bioprocess Engineering Principles by P.M.Doran, Academic Press, Elsevier



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit

04203 BCT 203 Fluid Mechanics 2 |1 0 3

UNIT I

UNIT II 4 Hrs

UNIT III 4 Hrs

UNIT IV 12 Hrs

Text Books
1. Unit Operations of Chemical Engineering, McCabe W.L, Smith J.C. and Harriott P,
McGraw Hill International Edition, Singapore
2. Introduction to Fluid Mechanics, Fox and McDonald, John Wiley & Sons
3. Fluid Mechanics, Douglus J. F., Gasiorek J.M., Swaffield J.A., Addison-Wesley
Longman

Reference Books
1. Introduction to Chemical Engineering, Badger W.L. and Banchero J.T.,Tata McGraw
Hill
2. Chemical Engineering, Vol .1, Coulson J.M. and Richardson J.F, Butterworth
Heinemann, Oxford



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L| T/ |P Credit
4

04205 BCT-205 Unit Operations- I 3|1 0

UNIT I 8 Hrs

UNIT 1I 8 Hrs

UNIT III 4 Hrs

UNIT IV 8Hrs

Text Books
1. Unit Operations of Chemical Engineering, McCabe W.L Smith J.C. and Harriott P.,
McGraw Hill, Singapore

Reference Books
1. Chemical Engineering, Vol.1, Coulson J.M. and Richardson J.F, Butterworth Heinemann,
Oxford
2. Introduction to Chemical Engineering, Badger W.L. and Banchero J.T.,Tata McGraw
Hill
3. Unit Operations of Chemical Engineering Vol .1, Chattopadhya, P., Khanna Publishers



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit
04207 BCT-207 Transport phenomenon 310 0 3
UNIT I 10 Hrs

UNIT II 16 Hrs

UNIT 111 8 Hrs

UNIT IV 8 Hrs

Text Books
1. Transport Phenomena, R.B. Bird, W.E. Stewart and E.W. Lighfoot; John Wiley

Reference Books
1. Fundamentals of Momentum Heat and Mass Transfer, J.R. Wilty, R.W. Wilson, and
C.W. Wicks, John Wiley, New York
2. Transport Processes and Separation Process Principles, Christie J. Geankopolis, Prentice-
Hall
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Laboratory L, T P Credit

04251 BCT-251 Workshop 010 |3 2

Books & References:

1. Workshop Technology, Part I, 11 & III, Chapman, W.A.J., CBS publishers and
distributors

2. Manufacturing Processes, Amstead B.H, Ostwald P.F., and Begeman M.L., John Wiley
Sons, Inc., New York

3. Workshop Technology, Vol I, II and III, Chandola S.P., Oxford and IBH Publishing Co.
Pvt. Ltd., New Delhi

4. Elements of Workshop Technology, Vol I & II., Hajra Choudury S.K., Bose S.K., Hajra
Choudury A K. and Roy N., Media Promoters and Publishers Pvt. Ltd., Mumbai

Paper ID Laboratory L| T |P Credit
04253 BCT-253 Fluid MechanicsLab |0 [0 |3 2

Paper ID Laboratory L, T P Credit
04255 BCT-255 Unit Operations Lab I 010 |3 2
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

FOURTH SEMESTER EXAMINATION

T P Credits
16 6 10 28
Theory Papers
Paper ID | Paper Tile L |T P | Credit
Code
99212 BA-212 | Applied Mathematics 11 3 |1 0 4
04214 BCT-214 | Biochemistry 3 11 0 4
04202 BCT-202 | Eng. Thermodynamics 2 |1 0 3
04204 BCT-204 | Unit Operations II 3 |1 0 4
04206 BCT-206 | Microbiology 2 11 0 3
04208 BCT-208 | Biochemical Reaction Eng. 3 11 0 4
Practical/Viva
04252 BCT-252 | Biochemistry Lab 0 |0 3 2
04254 BCT-254 | Micro-Biology Lab 0 |0 4 2
04256 BCT-256 | Unit Operations Lab II 0 |0 3 2
Total 16 | 6 10 28
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit
99212 BA-212 Applied Mathematics II 31 0 4
UNIT I 14 Hrs

UNIT 11 14 Hrs

UNIT IV 6 Hrs

Text Books
1. Operational research, Kanti Swaroop, Gupta P.K., Manmohan, Sultan Chand and sons.
2. Fundamentals of mathematical statistics, S.C.Gupta and V.K.Kapur, Sultan Chand

and sons

Reference Books
1. Probability and statistics for Engineers, Irwin Miller and John E.Freund, PHI
2. Probability and statistics, Murray R Speigel, John J. Schiller, R. Alu Srinivasan ,
Schaum series, Mc Graw Hill.
3. Operational research- an introduction, H.A Taha, McMillan Publising company, NY



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L| T P Credit

04214 BCT-214 Biochemistry 310 4

UNIT I 12 Hrs

8 Hrs

6 Hrs

2 Hrs

Text /Reference Books

1. Biochemistry by Stryer L, W.H.Freeman and Company

2. Principles of Biochemistry by Lehninger, A ; Butterworth Publishers, New York

3. Outlines of Biochemistry by Conn E E and Stump P K ,John Wiley and Sons, New York

4. Proteins Biochemistry and Biotechnology by Walsh G , John Wiley and sons
Biochemistry by Rastogi, Tata Mc Graw Hill



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L, T P Credit
04202 BCT-202 Eng. 2 |1 0 3
Thermodynamics

8 Hrs

UNIT 11 8 Hrs

6 Hrs

Text Books

1. Introduction to Chemical Engineering Thermodynamics, Smith J.M , Van Ness H.C.,
Abbott M. M The McGraw Hill Companies, Inc., USA

2. Chemical and Engineering Thermodynamics, Sandler S.I. John Wiley and Sons, Inc.,
New York

Reference Books

1. Introductory Chemical Engineering Thermodynamics, Elliott J. R. and Lira C. T.,
Prentice Hall

2. Applied Thermodynamics for Engineering Technologists, Eastop T. D. and McConkey
A., Addison Wesley Longman Ltd., England

35



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L| T P Credit
04204 BCT-204 Unit Operationnn |3 |1 | 0 4
UNIT 1 12 Hrs

UNIT 11 10 Hrs

Text Books

1. Mass-Transfer Operation, Robert E. Treybal, McGraw Hill

Reference Books

1. Unit Operations of Chemical Engineering, McCabe W.L., Smith J.C. and Harriott P.
McGraw Hill International edition, Singapore

2. Principles of Unit Operations, Foust A.S. John Wiley & Sons, Singapore.

3. Introduction to Chemical Engineering, Badger W.L. and Banchero J.T., Tata McGraw
Hill Edition.

4. Chemical Engineering, Vol. I, Coulson J.M. and Richardson J.F. Butterworth
Heinemann, Oxford.
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit
04206 BCT-206 Microbiology 2 1 0 3
UNIT I 8 Hrs

4 Hrs
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Books Recommended

1. Microbiology by Pelczar M J, Chan E C S and Krieg N R “, Mc Graw Hill, New
York
Fundamental Principles of Bacteriology by Salle A J, Tata McGraw Hill, New Delhi
Text in Microbiology by Stanier R 'Y, McMillan Press London
Microbiology by Davis B D, Harper and Row Publications, Hageston
Industrial Microbiology by Casida L. E, New Age International Publishers, New Delhi

nh N
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit
04208 | BCT-208 Biochemical Reaction | 3 |1 0 4
Engineering

12 Hrs

UNITI1V
Text Books

1. Chemical Reaction Engineering, Levenspiel O., John Wiley & Sons (Asia)

Reference Books
1. Chemical Engineering Kinetics, Smith J.M., McGraw Hill
2. FElements of Chemical Reaction Engineering, Scott Fogler H., Prentice Hall of India



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Laboratory L| T/ |P Credit

04252 BCT-252 Biochemistry Lab 00 3 2

Paper ID Laboratory L| T/ |P Credit

04254 BCT-254 Microbiology Lab 010 4 2

References

1. Microbes in action’, A lab manual of Microbiology, H.W.Seelay Jr. and Paul J.Van
Denmark, D.B. Taraporewala Sons & Co. Pvt. Ltd.

2. ‘Methods in microbiology’, Ed. J.R. Norris & D.W. Robbins, Vol. 3 A, Academic
Press, London & New York
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Laboratory L|T]|P Credit

04256 BCT-256 Unit Operation lab 00 3 2
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

FIFTH SEMESTER EXAMINATION

L T P Credits

18 3 9 27
Theory Papers
Paper ID | Paper Tile L |T P | Credit
Code

04301 BCT-301 | Protein Science & Engg 310 0 3
04303 BCT-303 | Bio Reaction Engg. 3 11 0 4
04305 BCT-305 | Heat Transfer 3 11 0 4
04307 | BCT-307 | Mass Transfer II 3 11 0 4
04309 BCT-309 | Molecular Biology 310 0 3
04311 BCT-311 | Immunology 3 0 3

Practical/Viva
04351 BCT-351 | Heat and Mass Transfer Lab | 0 | O 3 2
04353 BCT-353 | Bio reaction Engg. Lab 0 |0 3 2
04355 BCT-355 | Molecular biology Lab 0 |0 3 2

Total 18 | 3 9 27
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L| T/ |P Credit
BCT-301 Protein Science & 310 0 3
04301
Engg.
UNIT 1 14 Hrs

UNITIV 8 Hrs

Books Recommended

1. Proteomics from Protein sequence to function by Permington S R , Dunn M J, Viva
Books Pvt. Ltd., New Delhi

2. Protein function. A practical approach Edited by T E Creighton,Oxford university press.

3. Protein Engineering, Principles and Practice, Vol 7, by Cleland and Craik, Springer
Netherlands

4. Protein engineering protocols by Mueller and Arndt. Humana Press

5. Protein Engineering Methods in Enzymology Ed. Robertson DE, Noel JP, Elsevier
Academic Press

6. Structure in protein chemistry by J Kyte, , Garland publisher

7. Proteins Biochemistry and Biotechnology by Walsh G, John Wiley and sons



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit

04303 BCT-303 Bio Reaction Engg. 31 0 4

UNIT I1 16 Hrs

UNIT 111 10 Hrs

Books & References:

1. Chemical Reaction Engineering, Levenspiel O., John wiley & Sons (Asia), 3rd Ed., 2000
2. Biochemical Engineering Fundamentals by James E.Bailey & David F.Ollis, McGrew- Hill.
3. Bioprocess Engineering by Shuler & Kargi, Prentice Hall
4. Encyclopedia of Chemical Engineering by Kirk & Othmer,
5. Lee] M, “Biochemical Engineering” , Prentice Hall (1992)
6. Shuler M L, Kargi F, “ Bioprocess Engineering- Basic Concepts”, 2nd ed, Prentice Hall
of India Ltd. ( 2002)
7. Aiba S, Humphrey A E and Millis N F ,“Biochemical Engineering”,
AcademicPress (1973)
8. Bio reaction engg. Principles, John Villadsen, Jens Nielsens, Gunnar Liden, Springer
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit

04305 BCT-305 Heat Transfer 31 0 4

UNIT I1 8 Hrs

UNIT 111 10 Hrs

UNITIV

14 Hrs

Text Books
1. Heat Transfer, Holman J. P., McGraw Hill, New York.
2. Process Heat Transfer, Kern D. Q., Tata Mc Graw Hill Edition.
3. Unit Operations of Chemical Engineering, McCabe W.L., Smith J.C. and Harriott P.
McGraw Hill International edition, Singapore.

Reference Books

1. Transport Processes and Unit Operations, Geankoplis C.J., Prentice Hall of India

2. Fundamentals of Heat and Mass Transfer, Dewitt et al., John Willey & Sons

3. Chemical Engineering Vol.1, Coulson J.M. and Richardson J.F. Butterworth
Heinemann, Oxford

4. Heat Transfer, Chapman A. J., Mac Millan, New York

5. Fundamentals of Momentum, Heat and Mass Transfer, Welty J.R., Wilson R.E., and
Wicks C.E., John Wiley & Sons, Inc. New York



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY

SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit
04307 BCT-307 Mass Transfer II 31 0 4
UNIT 1 14 Hrs

4 Hrs

Text Books

Mass-Transfer Operation, Robert E. Treybal, McGraw Hill

Reference Books

1.

wN

R

oW

Unit Operations of Chemical Engineering, McCabe W.L., Smith J.C. and Harriott

P. McGraw Hill International edition, Singapore

Principles of Unit Operations, Foust A.S. John Wiley & Sons, Singapore.

Introduction to Chemical Engineering, Badger W.L. and Banchero J.T., Tata McGraw Hill
Edition.

Chemical Engineering, Vol. I, Coulson J.M. and Richardson J.F. Butterworth Heinemann,
Oxford.

Separation Processes, King C.J., Tata McGraw Hill

Transport Processes and Unit Operations, GeanKoplis, C.J. Prentice Hall



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY

SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L|T]|P Credit
04309 BCT-309 Molecular Biology 310 0 3
UNIT 1 10 Hrs

UNIT I1 18 Hrs

UNIT I1I 10 Hrs

Books Recommended
1. De- Robertis, FDP and  De Robertis E M F, “Cell and Molecular Biology”,
Saunders, Philadelphia (1991).
2. Lewin B “Gene IX”, Oxford University Press, Oxford (2008)
3. Sambrook J, Fritsch E F and Maniatis T, “Molecular Cloning” ., Cold Spring Harbor
Laboratory Press (1989 )
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY

SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L| T/ |P Credit
04311 BCT-311 Immunology 3|0 0 3
UNIT 1

bl e

Kuby J “Immunology” , W.H. Freeman and Company, New York (2003)
Roitt | M “Essentials of Immunology” , Blackwell Scientific Publications Oxford (1991)
Benjamin E and Leskowity S “Immunology, A Short Course”, Wiley Liss (1991)

Pinchuk G, ”Schaum’s Outline of Immunology”, Tata McGraw Hill (2004)

16 Hrs
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Laboratory L| T P Credit
2

<
()
w

04351 BCT-351 Heat & Mass Transfer
Lab

Paper ID Laboratory L| T/ |P Credit
04353 BCT-353 Bio -ReactionEngg. (0 |0 |3 2
Lab
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Laboratory L| T|P Credit

04355 BCT-355 MolecularBiology |0 |0 |3 2
Lab

11.
12.
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UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

SIXTH SEMESTER EXAMINATION

T P Credits
17 7 7 28
Iheory Papers
Paper ID | Paper Tile L |T P | Credit
Code
04302 BCT-302 | Instrumentation & Control 3 |1 0|4
04304 | BCT-304 | Bioprocess Equipment 2 12 0 |4
Design
04306 BCT-306 | Computational Methods for 3 |1 0|4
Biochemical Engineers
04308 BCT-308 | Environmental Biotechnology 3 |1 0|4
04312 BCT-312 | Biosafety, Hazards & IPR 310 0|3
issues
39312 MS-312 Organization Behavior & 310 0|3
Industrial Management
Practical/Viva V
04352 BCT-352 | Instrumentation & Control Lab 0 0 3 2
04354 BCT-354 | Minor computational project 0 |0 4 2
04356 BCT-356 | Seminar 0 |2 0 2
Total 17 |7 7 28
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Paper ID Paper L|T]|P Credit
04302 BCT-302 Instrumentation& |3 |1 0 4
Control
UNIT I

UNIT II

UNIT III

Text Books
1. Industrial Instrumentation, Eckman. D.P,Wiley Eastern Ltd.
2. Process Systems Analysis and Control, Coughanowr D.R., McGraw Hill.

Reference Books

1. Chemical Process Control-an introduction to theory and practice, Stephanopoulos,
G. Prentice Hall of India

2. Process Dynamics & Control, Seborg D. E., T. F. Edger and D. A. Mellichamp, John
Wiley & Sons.

3. Process Control, Harriott P., McGraw Hill.
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Paper ID Paper L| T P Credit
04304 BCT-304 Bioprocess 2 |2 0 4
Equipment Design

UNIT I

UNIT 11 10 Hrs

UNIT I1I 8 Hrs

Text Books :

1. Introduction to Chemical Equipment Design, Mechanical Aspects, Bhattacharya, B.C.,
CBS Publisher and Distributor.

2. Plant Design and Economics for Chemical Engineers Max S.Peters, Klaus D.
Timmerhaus McGraw Hill.

Reference book

1. Process Equipment Design, Joshi, M.V.,Mahajani,V.V., Macmillan India Ltd.

2. Parry’s Chemical Engineer’s Hand Book, Robert H.Parry, Don W.Green, McGraw Hill,

3. Chemical Process Equipments selection and design, Stanley M.Walas, Butterworth
Heinemann,

4. Conceptual Design of Chemical Process Douglas J M, McGraw Hill.

5. An introduction to biochemical Process Design in Chemical Engineering Problem in
Biotechnology Shuler M L Vol I AICHE.
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Paper ID Paper L|T]|P Credit
BCT-306 Computational 3|1 0 4
04306 Methods for Biochemical
Engineers
UNIT I 10 Hrs

UNIT 1I 10 Hrs

UNIT III 12 Hrs

UNIT IV 10 Hrs

Text Books
1. Applied Mathematics in Chemical Engineering, Mickley, H.S., Sherwood, T.K., and
Reed, C.E., McGraw Hill, N.Y.
2. Mathematical models in biology. L. Edelstein-Keshet McGraw-Hill Education, ISBN
0075549506.\

Reference books
1. Calculus for biology and medicine ,C. Neuhauser. Prentice Hall, ISBN 0131234412,
2. Mathematical techniques by D. W. Jordan & P. Smith. Oxford University Press, ISBN
0199249725.
3. Dynamic models in biology by S. P. Ellner & J. Guckenheimer. Princeton University
Press, ISBN-10: 0691125899.
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Paper ID Paper L|T]|P Credit
04308 BCT-308 Environmental 3|1 0 4
Biotechnology
UNIT 1 12 Hrs

UNIT II 10 Hrs

UNIT III

UNIT IV 10 Hrs

Tertiary Treatment: Effluent disposal and reuse.

Text Books
1. Environmental bio Technology by Sayler & Fox

Reference books
1. Environmental Biotechnology by S. K. Aggarwal
2. Foster C.F., John Ware D.A., Environmental Biotechnology, Ellis Horwood Ltd.,
1987.
3. Environmental Biotechnology by A.K. Chatterjee.
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Paper ID Paper L|T]|P Credit
04312 BCT-312 Biosafety, Hazards & |3 |0 0 3
IPR issues
UNIT I 10 Hrs

UNIT II 12 Hrs

Bioethics: Legality, morality and ethics, the principles of bioethics: autonomy, human rights,
beneficence, privacy, justice, equity etc. Ethical issues — ethical issues against the molecular
technologies. Bioethics — Necessity of Bioethics, different paradigms of Bioethics — National &
International. Legal issues — legal actions taken by countries for use of the molecular technologies.
Social issues - public opinions against the molecular technologies. Intellectual Property Rights —
Why IPR is necessary, TRIPS & IPR, IPR — national & international scenario, IPR protection o
life forms. The expanding scope of ethics from biomedical practice to biotechnology, ethical
conflicts in biotechnology - interference with nature, fear of unknown, unequal distribution of risks
and benefits of biotechnology, bioethics vs. business ethics, ethical dimensions of IPR, technology
transfer and other global biotech issues.

UNIT II1 10 Hrs

Biosafety concepts and issues: Rational vs. subjective perceptions of risks and benefits, relationship
between risk, hazard, exposure and safeguards, biotechnology and biosafety concerns at the level
of individuals, institutions, society, region, country and the world. Biosafety in the laboratory|
institution: Laboratory associated infections and other hazards, assessment of biological hazards
and levels of biosafety, prudent biosafety practices in the laboratory/ institution Biosafety
regulations in the handling of recombinant DNA processes and products in institutions and|
industries, biosafety assessment procedures in India and abroad.

UNIT IV 10 Hrs

Patents, copyrights, trademarks, patent act (1970), patent (amendment) act (2002), salient features
and different types of patent and patent specifications. Filling and processing of applications for|
patents, biopiracy and biocolonialism,

Text Books:
1. Thomas, J.A., Fuch, R.L. (2002). Biotechnology and Safety Assessment (3rd Ed).
Academic Press.
2. Fleming, D.A., Hunt, D.L., (2000). Biological safety Principles and practices (3rd Ed).
ASM Press, Washington.
Reference book
1. Biotechnology - A comprehensive treatise (Vol. 12). Legal economic and ethical
dimensions
2. Encyclopedia of Bioethic
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Paper ID Paper L|T]|P Credit
XX312 | MS-312 Organization Behavior |3 |0 | 0 3
& Industrial Management

UNIT I 10 Hrs
Nature of Organizations, Structure of Organization. Organizational Behavior. Organizations in|
Indian Context. Role Responsibilities of a Manager.

UNIT 11 10 Hrs
Individual and Organization: Perception, Attitude, Motivation, Personality, Values of Sets,
Stress and its Management.

UNIT I1I 10 Hrs
Interpersonal communications, Group dynamics, Decision Making. Organizational change and
Development,

UNIT IV 12 Hrs
[Economic Planning and Policy in India, Industrial Policy, Industrial Development in India.
Position and Problems of Chemical Industries in India.

Text Books:
1. Organization Behavior by Robbing, S.P.:

Reference books

1. Management by Stonier
2. Managemnet behavior by Euthans, Fred, McGraw Hill
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Paper ID Laboratory L|T]|P Credit
04352 BCT-352 Instrumentation& [0 |0 |3 2
Control Lab
7. Dynamics of distributed parameter system.
Paper ID Laboratory L|T]|P Credit
04354 | BCT-354 Minor computational |0 |0 |4 2
project

Paper ID

Laboratory

Credit

04356

BCT- 356 Seminar

2
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SEVENTH SEMESTER EXAMINATION

L T P Credits
15 2 11 24
Theory Papers
Paper ID | Paper Tile L |T P | Credit
Code
Modeling and Simulation |3 |1 0 4
04401 BCT-401 _
of Bioprocess
04403 | BCT-403 | Process Engineering 371 0 4
04405 | BCT-405 | Enzyme Technology 310 0 3
04407 | BCT-407 | Biochemical Processes 310 0 3
98411 HS-411 Introduction to Economics 310 0 3
Practical/Viva V
04451 BCT-451 | Modeling and Simulation Lab 0 3 2
04453 BCT-453 | Project Work 1 0 |0 8 4
04455 BCT-455 | Summer Training/Project - |- - 1
Total 15| 2 11 24
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Paper ID Paper L| T/ |P Credit
04401 BCT-401 Modeling and 3.1 |0 4
Simulation of bioprocess

UNIT I

UNIT 111 8 Hrs

UNITIV 14 Hrs

Books Recommended

1. Harrell, C., Ghosh, B., Bowden, R., “Simulation Using Promodel”, McGraw Hill
Software: ProModel v.6.1 (incl. with the textbook) SuperPro Designer v. 6.0 or higher.

2. Luyben W L, “Process Modeling Simulation and Control for Chemical Engineers”,
international ed. McGraw Hill .

3. Rose L M, “The Application of Mathematical Modeling to Process Development and
Design”, First Ed. Applied Science Publisher Limited. London.

4. Bequette, “Process Dynamics- Modeling, Analysis and Simulation”, PHI International

5. Rase H F, “Chemical Reactor Design for Process Plants, Vol 1I: Case Studies and
Design Data”, John Wiley and Sons, New York

6. Denn M Morton, “Process Modeling”,Longman Publisher

7. J.R. Leigh, Modeling and Control of fermentation Processes, Peter Peregrinus,
London
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Paper ID Paper L| T/ |P Credit

04403 BCT-403 Process Engineering 31 0 4

UNIT I

Books and References:
1. Strategy of Process Engineering, Rudd and Watson,. Wiley
2. Chemical Engineering Handbook, Perry, J.H., Mc GrawHill.
3. Plant Design and Economics for Chemical Engineers, Peters , M.S. and
Timmerhaus, K.D, Mc GrawHill. .

6
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Paper ID Paper L|T]|P Credit

04405 BCT- 405 Enzyme Technology 3|0 0 3

UNIT II 10 Hrs

18 Hrs

6 Hrs

Books Recommended

1. Price N C and Stevens L, “Fundamentals of Enzymology: The Cell and Molecular
Biology of Catalytic Proteins”, 3™ Edition, Oxford University Press

2. Bailey and Ollis, “Biochemical Engineering Fundamentals” , McGraw Hill

3. Lehninger, A L “Principles of Biochemistry”, Butterworth Publishers, New York

4. Conn E E and Stump P K,“Outlines of Biochemistry” John Wiley and  Sons, New
York

5. Stanbury P F  and Whitaker A, “Principles of Fermentation Technolgy,”Pergamon
Press

61



UNIVERSITY SCHOOL OF CHEMICAL TECHNOLOGY
SCHEME OF EXAMINATION B.TECH (BIOCHEMICAL ENGINEERING)

Paper ID Paper L, T P Credit
04407 BCT-407 Biochemical 310 0 3
Processes
UNIT I 8 Hrs

UNIT III 8 Hrs

UNIT V 10 Hr§

Books & References:

M. R. Ladisch, Bioseparations Engineering, Wiley Interscience 2001

Kennedy and Cabral, Recovery processes for biological materials.

Heinemann, Product Recovery in Bioprocess Technology, Butterworth Publication
Schuler & Kargi, Bio-process Engg. PHI

Bailey & Olis, Biochemical Engg. Fundamentals, McGraw-Hill, 1990

Mukhopadhyay, S. N. Process Biotechnology Fundamentals, Viva Books Pvt. Ltd., 2001
Muni Cheryan, Handbook of Ultrafilration

Perry, Chilton & Green, Chemical Engineers’ Handbook, McGraw-Hill

Ho, W.S.W & K K. Sirkar, Membrane Handbook, Van Nostrand Reinbold, N.Y. (1992).

WOk WD —
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Paper ID Paper L|T]|P Credit
98411 HS-411 Introduction to 310 0 3
Economics
UNIT I 8 Hrs

Basic Economic Problems Alternative Economic Systems and their Functioning. Micro and
Macro Economics. Basic Elements of Demand and supply Analysis.

UNIT 11 10 Hrs
i. Consumer’s Equilibrium: Marginal Utility and Indifference Curve Analysis,
Elasticity of Demand and Supply.
Theory of Production: Production Functions, Law of Variable Proportions Law|
of Returns to Scale, Isoquants, Expansion Path, Equilibrium of the Firm.

UNIT 111 15 Hrs
i. Theory of Costs: Social and Private Costs, Short run and long run costs,
economies and diseconomies of scale,
Market Equilibrium under alternative forms of market: Perfect competition,
Monopoly, Monopolistic competition and oligopoly

UNIT III 15 Hrs
Factor Pricing: Determination of rent, wages, profit and interest.
National Product and Income: Basic concepts and its measurement Basic
elements of monetary and fiscal policyp

1.

Text Books

1. Principal of Economic, Lipsey & Crystal, Oxford University Press.
2. Samuelson Nordhans Economic, Tata Mc Graw Hill, Ed, New Delhi.
Reference Books

1. Economic Analysis. Theory and Application, Ferguson and Maurice, Richard D. Inwin Inc.
2. Economics, John Slowman, Financial Time, Prentice Hall, Prarson Education Ltd

3. Micro Economics: Principles and Policy. William J. Baumol and S. Binder
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Paper ID Laboratory L|T]|P Credit
04451 BCT-451 Modeling and 0 |0 3 2
Simulation Lab

Paper ID Laboratory L| T]|P Credit
044353 BCT-453 Project Work I 00 8 4
Paper ID Laboratory L|T]|P Credit
04455 BCT-455 Summer - |- - 1
Training/Project
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EIGHTH SEMESTER EXAMINATION

L T P Credits

12 0 18 27
Theory Paper
Paper ID | Paper Tile LT P | Credit
Code
98412 HS-412 Project Writing 310 0 3
Electives
04422 | BCT-422 | Bioinformatics 310 0 3
04424 BCT-424* | Tissue Engineering 310 0 3
04426 BCT-426 | Bio Chemical Separation 310 0 3
Engineering
04428 BCT-430 | Food Biotechnology 310 0 3
14424/ BCT- Environmental Impact 310 0 3
47612 428 Assessment & Risk Analysis
Practical/Viva
04452 BCT-452 | Project Work 11 010 18 9
Total 1210 18 21

Any three of the above elective courses can be selected by the students, Courses will be
offered to a minimum of 1/3™ students of class strength and also
* Subject to availability of resources
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Paper ID Paper L| T/ |P Credit
04422 BCT-422 Bioinformatics |3 [0 | 0 3
UNIT 1 8 Hrs

Introduction to bioinformatics and data generation

UNIT I11 8 Hrs

8 Hrs

UNIT v 8 Hrs

Text Books:
1. Bioinformatics, A Practical Guide to the Analysis of Genes and Proteins by A.D. Baxevanis
and B.F. Ouellettee
Reference books
1. Beginning Perl for Bioinformatics by James Tisdall
2. Understanding Bioinformatics by Marketa Zvelebil and Jeremy Baum
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Paper ID Paper L|T]|P Credit
04424 BCT-424 Tissue Engineering 3|0 0 3
UNIT I 10 Hrs

UNIT IV 8 Hrs

Text Books
1. Principles of Tissue Engineering Robert Lanza, Robert Langer, Joseph P. Vacanti,
Academic Press
2. Tissue Engineering Bernhard O. Palsson and Sangeeta N. Bhatia, Prentice Hall
Reference books
1. Transport Phenomena in Biomedical Engineering:  Artifical organ
Design  and Development, and Tissue Engineering Kal Sharma, McGraw Hill,
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Paper ID Paper L|T]|P Credit
04426 BCT-426 Bio Chemical 310 0 3
Separation Engineering

UNIT I 12 Hrs

UNIT 11 12 Hrs

UNIT III 10 Hrs

8 Hrs

Text book:

1. M.R. Ladisch, Bioseparations Engineering, Wiley Interscience

Reference book

1. Kennedy and Cabral, Recovery processes for biological materials.

Heinemann, Product Recovery in Bioprocess Technology, Butterworth Publication Schuler
Bailey & Olis, McGraw Hills 1990, Biochemical Engineering fundamentals

S.N., Mukhopadhyay, Process biotechnology fundamentals , Viva Books Pvt

A

Schuler & Kargi, Bio-process Engineering. PHI
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Paper ID Paper L, T P Credit
04430 BCT-430 Food Biotechnology 310 0 3
UNIT I 8 Hrs

UNIT 11 8 Hrs

UNIT III 8 Hrs

UNIT IV 8 Hrs

UNITV 10 Hrs

Text Books:
1. Modern Food Micro-Biology by James M. Jay, an Aspen Publication, Maryland, USA.
2. Food Microbiology: Fundamentals and frontiers by M.P. Doyle, L.R. Beuchat and Thoma
J. Montville, ASM press, USA.
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Paper ID Paper L|T]|P Credit

BCT-428 3 10 0 3
Environmental Impact
Assessment & Risk Analysis

47428

UNIT I 8 Hrs

UNIT 11 12 Hrs

UNIT 11 10 Hrs
Case studies of EIA for Industries: Oil, petrochemical, fertilizer, sugar and distilleries, mining
industries (iron and steel, cement industry)

UNIT 1V 12 Hrs
Text Books

1. Canter, Larry W. Environment Impact Assessment. McGraw-Hill.
2. Rau, G.J. and C.D. Weeten, Environmental Impact Analysis Handbook. McGraw Hill.
References
1. Glasson, John, Rikki Therievel and Andrew Chadwick. 1996. Introduction to
Environmental Impact Assessment, UCL Press

2. Richard Morgan , Environment Impact Assessment, a methodolical perspective, Kluwar
Academic Publication, Boston
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Paper ID Paper L| T P Credit
98412 HS-412 Project Writing 3|0 0 3
UNIT I 10 Hrs

UNIT 11 10 Hrs

UNIT III 10 Hrs

UNIT IV 12 Hrs

Text books
1. Forsyth, Sandy and Lesley Hutchison, “Practical Composition”, Edinburgh Oliver and
Boyd,
Reference books
1. Sides, Charles H., “How to Write and Present Technical Information”, Cambridge,
Cambridge University Press,
2. Guffey, Mary Ellen, “Business Communication, Cincinnati”’, South-Western College
Publishing,
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Paper ID Laboratory L|T]|P Credit

04452 BCT-452 Project Work 11 00 18 ?

The minimum number of credits to be earned for the award of the B.Tech degree should be

200 credits as per university’s norms.
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