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Code 
Name of the Course 

REFERENCES: 

CO1 

PROCESS HEAT TRANSFER 

CO2 
CO3 
CO4 
COS 

Learn various heat transfer methods involved in chemical processes. 

cONDUCTION: Importance of heat transfer in Chemical Engineering operations 
Modes of heat transfer - Fourier's law of heat conduction - one dimensional steady 
state heat conduction equation for flat plate, hollow cylinder and sphere - Heat 
conduction through a series of resistances Thermal conductivity measurement; 
effect of temperature on thermal conductivity; Heat transfer in extended surfaces 

Apply heat transfer concepts in real industry scenario 
Understand the concept of radiation and evaporation. 

CONVECTION: Concepts of heat transfer by convection Natural and forced 

convection, analogies between transfer of momentum and heat - Reynold's analogy, 
Prandtl and Coulburn analogy. Dimensional analysis heat transfer, heat transfer 
coefficient for flow through a pipe, flow past flat plate, flow through packed beds. 
HEAT TRANSFER WITH PHASE CHANGE: Heat transfer to fluids with phase 
change - heat transfer from condensing vapours, drop wise and film wise 
condensation, Derivation of Nusselt equation for vertical and horizontal tubes, 
condensation of superheated vapors, Heat transfer to boiling iquid[ - mechanism of 
boiling, nucleate boiling and film boiling. 
RADIATION : Radiation heat transfer - Thermal radiation � Laws of radiation -
Black body conceptS- Emissive power - Radiation shape factor - Gray bodies 
Radiation shields. EVAPORATION: Introduction -Types of Evaporators � Capacity 

Calculate the various dimensionless numbers in heat exchangers. 
Description 

Steam economy - Boiling point elevation (Duhring rule); Material and energy 
balance of single effect evaporator; Theory of multiple effect evaporators; Design of 
single and multiple effect evaporators, Vapor recompression method. 

Study the mechanism of heat transfer in unit operations such as evaporation, drying etc 

HEAT EXCHANGERS: Heat exchangers - Types and practical application 
Concept of LMTD & Overall heat transfer coefficient; Effectiveness - NTU method 
for heat exchanger design; Fouling factor and estimation of Overall heat trans fer 

coefficient; Special type of heat exchangers. 

3 

Chanan -BoS 
| OHE- AiCET 

T 

Total Instructional Hours 

Ability to understand and solve conduction problems. 
Ability to analyze and solve problems on convection. 
Ability to apply analogies and correlations to solve industrial problems. 
Ability to analyze and solve problems on radiation and Evaporation. 
Ability to design and analyze the performance of heat exchangers. 

Kern, D.Q., "Process Heat Transfer", McGraw-Hil, 200I 
Holman, J. P., Heat Transfer', X Edition., McGraw Hill, 2009. 
Ozisik, M. N., "Heat Transfer: A Basic Approach", McGraw-Hill, 1984 

P 

FMIC 

Binay. K Dutta, "Heat Transfer: Principles and Applications", PHI Learning private limited 
Coulson, J.M. and Richardson, J.F., "Chemical Engineering" Vol.], VI Edition, Asian Books Pvt. Ltd. 
India, 2006 

(Chahntah 

McCabe, W.L., Smith, J.C., and Harriot, P., "Unit Operations in Chemical Engineering", XII Edition. 
McGraw-Hill, 201l7 

Instructional 
Hours 

9 

9 

-3 

9 

45 

Frank Kreith, Raj M Manglik, Principles of Heat Transfer, 8 th ed.. Cengage Learning, USA, 2016. 
Analysis of heat and mass transfer by EekerIRrake, McGraw-Hill 

Dean YAcademics) 
HiCE 

Optimum and economic thickness of insulation. 
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VISION 
" To become a premier institution by producing professionals with strong technical 

knowledge, innovative research skills and high ethical values'". 

MISSION 

To provide academic excellence in technical education through novel teaching methods. 
To empower students with creative skills and leadership qualities. 

To produce dedicated professionals with social responsibility. 

Dr.APJ Abdul Kalam's Oath for Teachers 

1. Firstand foremost , I will love teaching. Teaching is my soul. 

2. I realize that I am responsible for shaping not just students but ignited youths who are the most 
powerful resource under the earth, on the earth and above the earth. I will be flily committed 
for the great mission ofteaching. 

3. I will consider myself to be a great teacher, only when I can, lifts the students average to the best 
performance by way of my special teaching. 

4. All my actions with my students will be with kindness and affection, like a mother, sister, father and 
brother. 

5. Iwill organiz and conduct my life, in such a way that my life itself as message for my students. 

6. I will encourage my students to ask questions and develop the spirit of inquiry. so that they 
blossom in to ereative enlightened citizens. 

7. Iwill treat all the students equally and will not support any differentiation on account of religion, 
community or language. 

8. Iwill eontinuously build the capacities in teaching so that I can impart education to my students. 

9. Iwill celebrate the success of my students, with great Elan. 

10. I realize by being a teacher, I am making an important contribution to all the National 
Development Activities. 

11. I will continuously endeavour to fill my mind, with great thoughts and spread the nobility in 
thinking and action. 


