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o, Thermal death kinetles of microorgantsm, Sterllization of Heuld media
1= direct and Indirect

OMICTIVE To provide the students with the bagles of bloprocess prinelples and bioreactor
conflgurations

Hl‘.‘t't'tln
No *

Toples o be covered

Pasle configuration of Fermenters basles, parts ol the renctor,
baslo control systems

Modes of cultivations Bateh, continuous and fed bateh

Modes of operations- Batoh, continuous and fed bateh

Dostgn of bateh and continuous sterilizntion = Packed bed
renctor, alrli reactor, fuldized bed renctor and bubble column

ronetor

Coll reoyele cultivation, High cell density cultivation, two stage
cultivation

Medln deslgn- sources, types and parameters o be maintained

Optimization of media for formentation process

Kinetles of microorganisms generation time, doubling time

Microbial growth Kineties and Thermal death kinetics

Problem solving olass on growth kinetics

Sterlization of Hquid medin and air and kinetics
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Deslgn of bateh and continuous sterilization
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13 Problem sul\'lnp.c!nssmnllnlchumlcnnhmmussicnlwulmn 16(7.1-7.2) ’ BB
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Pomass estimation - direct and indirect methods T3(7.4) po

15,
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Problem solving class on Biomass and yield measurements T3 BB

Content beyond syllnluis covered (if:m)_'):

Performance measures o be understand for design and analysis of the reactor

* Segsion duration: 50 minutes

Sub. Code / Sub, Name BT 18501/ Bioprocess engineering
Unit Ll

Unit Syllabus: BIOREACTOR SCALE — ur 8+3

Regime analysis of bioreactor processes, OXygen mass transfer in bioreactors — microbial
oxygen demands; methods for the determination of mass transfer coefficients; mass transfer
correlations. Scale up criteria for bioreactors based on oxygen transfer, power consumption
and impeller tip

OBJECTIVE: To learn the scale up criterions of bioprocesses

e Topics to be covered Ref Te;c;:;ng

= = S 5 - ——— 5T/ |

Regime analysis of bioreactor processes — online and off line T6(10.1-103 GCR/PPT/
measurements of processes (10.1-10.3) BB

Oxygen mass transfer in bioreactors- Film theory and T6(8.2.1 GCR/PPT/
penetration theory (82:1) BB

18. | Gas liquid mass transfer, factors affecting cellular demand T6(8.3.2) GCIEIBPWI

19 Microbial oxygen demands- cell uptake rate, OTR from gas T6(8.6 GCR/PPT/
o " | bubble to cell (8.6) BB

20. Oxygen supply rate and Equation for OTR- static and T6 GCR/PPT/
dynamic BB

21. | Problem solving on OTR calculations T6 GClgan

22. | Mass transfer correlations T6(8.9) GC%{BPPT"

73. | Problem solving on OUR and KLa determinations T6 GCI;]EI;PT/

24. | Scale up criteria for bioreactors based on oxygen transfer T6(8.9.1) GC‘;”SP’U

[ 25. { Scale up designs- Power consumption and impeller tip speed | Internet source GC%]BPPT/
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GCR/PPT/
BB

’ Internel source

20. . Problem solving on seale up of the reactors

Content beyond syllabus covered (if mfy}: y

Why scale up is a problem in Bioprocess industries?

* Session duration: S0 mins

Sub, Code / Sub, Name : BTI18501/ Bioprocess engineering
Unit it

Unit Syllabus: BIOREACTOR CONSIDERATION IN ENZYME SYSTEMS 843

Analysis of film and pore diffusion effects on kinetics of immobilized enzyme reactions;
formulation of dimensionless groups and calculation of effectiveness factors. Design of
immobilized enzyme reactors — packed bed, fluidized bed and membrane reactors

OBJECTIVE: The students will

Session 5 i _ Teaching
No * Topies to be covered Ref Aids
o Analysis of film and pore diffusion effects on GCR/PPT/
217. BTE % e : Internet source
Kinetics of immobilized enzyme reactions BB
28. | Formulation of dimensionless groups Internet source GCII;/;PT/
Problem solving- calculation of effectiveness GCR/PPT/
29. 5 Internet source
factors BB
Y TS - , R/PPT/
30. Design of immobilized enzyme reactor T6 (9.1.2) GCBB
31. | Non ideal reactors T4 (5.1- 5.9) GCI;/}I;PT/
32. | Problem solving on - RTD calculations T6(9.3.2) GCI;/;PT/
33. | Design of packed bed reactor T6 (9.6.2) GC];!gPT/
34. | Design of fluidized bed reactor T6 (9.6.4) GC];/;PT/
35. | Design of membrane reactor T6 (9.6.5) GCI;/]I;PT/
36. | Problem solving -Pulse Experiments Internet source GCI;]II;PT/
372 Problem solving — Step experiments Internet source GCI;/II; 2
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Real equipment always deviates from the ideals, concept analysis using I curve

* Session duration: 50 mins

Sub. Code / Sub. Name : BT18501/ Bioprocess engineering

Unit

LN

Unit Syllabus: METABOLIC STOICHIOMETRY AND ENERGETICS

043

Stoichiometry of cell growth and product formation - clemental balances - degrees of

reduction of substrate and biomass
and product formation - maintenance coefficients - energetic analysis of micro
product formation - oxygen consump

thermodynamic efficiency of growth

OBJECTIVE: The students will gain knowledge on

- available electron balances - yield coeffici

tion and heat evolution

ents of biomass
bial growth and

in aerobic cultures -

__.’_..__—-—‘—-—']
i I'cachin
SSZ'S" Topics to be covered Ref c?\i T g

B GCR/PPT/

38. | Stoichiometry of cell growth and product formation T3(7.3) BB
GCR/PPT/

‘373,

S Elemental balances 3(7.3.1) BBP’”r

GCR/P

40. | Problem solving class on Elemental balance calculations T3 BB

GCR/PPT |

41. | Degrees of reduction of substrate and biomass T3 (7.3.2) BB
GCR/PPT/

42. | Problem solving class on degree of reduction T3 BB
GCR/PPT/

43. | Available electron balances T3(7.3.3) BB
44 Yield coefficients of biomass and product formation and T3 GCR/PPT/
* | Maintenance coefficients Ej?)pf[‘/

. GC

45. | Problem solving class on biomass yield calculations T3 (7.4) BB
GCR/PPT/

46. | Problem solving class on Product yield calculations 102 BB
47 Energe'lic analysis of microbial growth and product T6(5.10) GCI;/;PT/
" | formation SCRRFT]

48. | Oxygen consumption and heat evolution in aerobic cultures Internet source BB
GCR/PPT/

49. | Thermodynamic efficiency of growth T6(5.10.4) BB
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Content beyond sy lnhas covered (1 wny)

Crrons error nnndysls In the mensurements

* Sennlon duration: SO g

Sub, Code / Sub, Name

Lnit

Unbt Syliahusg

Produet Tormation Kinetlos

CIVETRAOL/ Ioprocens englneering
LY

MODELLING AND SIMULATION OF BOPRROCESSIES

HILE VEENE A TURWA A COLEICHE O FENCIR I NE

e 5 ol 6

Hid

Levdekbng-Plet models < substeate and product inlibiton on cell

growth and product formation, Masmibd repliention and plagmld stability model, Strugtured and
Unstruetured models, Bloprocens Datn Analytlos and Machine Lenrnlng

OBIECTIVE:

Seaslon
No *

50,

oLl

55,

50,

57.

58,

89

60,

Content beyond syllabus covered (if any):
Applications of models in Biotechnology

1 he students,

e , , Tenching
Foples to be covered ol Alds
Product formation kineties- growth nssoclated, non= growth T6(5,10,1) CICR/MT/
associate and mixed growth associnted S 141
Leudeking-Piret model [ , L
eudeking-Piret mode . T6(45,102) e/
|‘ ‘ f " ‘ l"?
substrate and product inhibition on cell growth and punlm.l T6(8.10.3 QCR/AT/
formation- Tesaler, Moser and Contols model 0, _") 1313
Plasmid replication and plasmid stability model 12 (3.6) ACRAI
BB
"
Structured models- Compartmental models Inlurncl HOUICe ac lll;,ll]l Iy
R
Structured models- Metabolic models 16 (7.4.2) O('l;;;l.}[ T
= T GERIT
Unstructured models- Product formation kinetics T2 ('! 3} (K’Ill]fll-'l 4
Microbial enzyme kinetic models and 1Iu.lrupplluulnlmTﬁ ' T (,(7 6) | acrprn
PBR and Tubular reactor . o T | e 141
—, 0 : acr/rerr/
I'hile modulus and effectiveness factor caleulations T6(7.7) i
; T B - CICI/PIT/
Bioprocess Data Analytics and Machine Learning Internet source BN
Systematically interrogate bioprocess data to ascertain GO/
characteristics (such as nonlinearity, multicollinearity, and 131

dynamics)

Internet source
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* Session durntion: 50 mins
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