Course Organization

* 3h of Frontal Lectures (Tue 9:15-10, Wed 9:15-10, Wed 10:10-10:55)
* 1h of Exercises (Tue 8:15-9)

1l WEEK 1: 4h Lectures, no Exercises !!

* Please attend in person. Lectures will be organized to be best engaging in class. | will provide live streaming but | will be
writing on the blackboard, NOT on the tablet.

* The lectures will NOT be recorded live.

* PAST recordings of the Lectures are available and the link is provided in Moodle after the classes.

e Slides will be posted on Moodle before the class.

e Exercises are assigned weekly

e Solutions are available before the weekend

e TAs can respond to questions on the NEXT Tuesday.

This gives you a full week to think about the problems and connect them with the theory; unresolved questions can be

addressed with the TAs and eventually further clarified in the class the week after.



Weekly Course Plan

Week Topic H1 (Tue 8-9) H2 (Tue 9-10) H3 (Wed 9-10) H4 (Wed 10-11)
- W1L4 - Concept of Thermal
Intro + Steady State . i W1L3 - Boundary Conditions; 1D . o :
Week 1 Heat Conduction W1L1 - Intro W1L2 - Heat diffusion equation planar & cylindrical solutions Resmtanc:_a, Eh_ Mumber; Intro to
Thermal Circuits
Weok 2 gtea:ﬁtate Heat W2L1 - Thermal Circuits and W2L2 - 1D steady-state Heat thL?:- '.ErﬂHb'Et”"s on 10 Stmeadl"
ee onduchon Cwerall Heat Transfer Coefficient Conduction With Heat Sources; ate with Heal sources,
wthiwithout Sources Conduction
W3L2 - Fins : Boundary
Week 3 i W3L1 - Fins : Infroduction to Conditions, Fin temperature W3L3 - Fins: Fin Performance
ee Ins Extended surfaces concept Profiles, Heat transfer from a Fin; and Fin Arrays
solved exercises
Week 4 Transient Heat WA4L1 - Transient Heat: Lumped vGu:nLezrél-irzr:S?SISITJttigﬁ?Er Planar/ WA4L3 - Transient Heat: Infinite
Conduction capacitance Model , : ; Solid; Periodic Heating
Radial! Spherical Geometries
W5L3 - External forced
WSEL1 - Intro Convection; Recap _ convection: flat horizontal plate
Intro to Convection of Fluid Dynamics; Thermal WSLZ_ _thermgl boundary La].fer. (local and aerage values), Other
Week 5 Eqns; dimensionless numbers; . i
+Forced External Flow boundary layer concept, Mu and problem of physical properties Correlations; General
the problem of convection Methodology for Convection
(Example)
WGEL3 - Correlations for Internal
wesk Comecton Tatomamics snd oo e ooy - forcedconecton;euar V3
Caonvectian th - ot Lami Flow In Circul T bes: nan-circular pipes; a note on the
ermodynamics aspects aminar Flow In Circular Tubes; entrance; RECAP and Questions
WTLA1 - Intro Free convection; WTFL2 - Free COnvection overa
. . . ) ' . Dr. Narmada Gopal - COMSOL
Week 7 Matural Convection Governing Equations; Grand Ra Yertical _F'Iate and other LECTURE 1 (natural convection)
numbers correlations



Week Topic

H1 (Tue 8-9)

Week &

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Buoiling

Condensation

Heat Exchanger 1

Heat Exchanger 2

Radiation

Radiation

RECAP

H2 (Tue 9-10)

H3 (Wed 9-10)

H4 (Wed 10-11)

WEL1 - Intro to Boiling and
Condensation; Boiling Modes
and Curve for Saturated Pool
Boiling

WAL - Introduction to
COndensation; Equation of
Condensation on a Vertical Plate

W10L1 - Fouling; Calculation of
the Owverall Heat Trasfer
Coefficient

W11L1 - Effectiveness-MNTU
Method

W12L1 - Emission of Thermal
Radiation

Or. Narmada Gopal - COMSOL
LECTURE 2

W14L1 - Q&A on prior Weelk;
Radiation Exchange an a Multi-
surface Enclosure

WAEL2 - Correlations for Mucleate W8L3 - Forced Boiling (external

and Fllm Pool Biling; Exercises

WaL2 - Caorrelations for
Condensation and RECAP of
Boiling and COndensation

W10L2 - Parallel & Counter Flow

Heat Exchanger;, Temperature
Profile and Heat Transfer

W11L2 - Exercises on Heat
Exchanger Design

W12L2 - Interaction of Thermal
Radiation with Matter; Black
Body; Real Surfaces (Kirchoffs
laws etc.)

W13L2 (previously W12:3) -
Video Recording Exercises on
Radiation

W14L2 - RECAP Radiation;
General Q&4 about the course

and Internal)

WOL3 - Introduction to Heat
Exchangers; The problem ofthe
averall Heat Transfer Coefficient;
recap of critical concepts

WH10L3 - Special Operating
Caonditions; Exercises

W11L3 - Introduction to
Radiation

W12L3 (previous W3L2) -
Radiation Exchange between
Surfaces - view Factors

W13L3 - Video Recording Met
radiation exchange at a surface
and in a 2-surface enclosure -
Electrical Analogy

W14L3 - RECAP Exercises
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