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This course is about basic principles of heat transfer and their application.
Subjects include: heat conduction equations, analytical and numerical
B4 A multi-dimensional steady-state heat conduction, analytical and numerical
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- solutions for transient heat conduction systems; boundary layer theory for
(Description)

convective heat transfer, free and forced convection, turbulence and
turbulent modeling for convection, boiling, and condensation; fundamental
of thermal radiation, surface radiation and radiation in participating media.
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After successful completion of this class, the students will:
1. Understand the fundamentals of heat transfer processes occurring in
natural and engineered systems.
2. Be able to apply analytic procedures and numerical tools in the
analysis of heat transfer problems.
3. Have problem solving abilities applied to energy transfer analysis.
4. Be able to conduct heat transfer related projecst and produce written
scientific project reports.
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Syllabus and Introduction, fundamentals of
conduction, convections and radiation
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FREEATT A Z YRR AR R A
RAFETT
Heat conduction equation and
multi-dimensional steady state conduction
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Transient heat conduction
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Numerical methods in heat conduction 3n HW#2 due
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Fundamental equations for heat convection 3 HW#3 due,
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Boundary layer theory, Laminar and Project
turbulent boundary layers, External and HW#4 due
Internal convective heat transfer
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Natural Convection, Convective heat
transfer in condensation and boiling,
Introduction of turbulence modeling in
convection
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Fundamentals of thermal radiation. 3
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Radiative heat exchange between surfaces
and in enclosures, Gas spectral calculations,
Radiative heat transfer in participating
media (radiative transfer equation and
spectral models)
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L.M. Jiji, Heat conduction. 3" Ed. (2009)
L.M. Jiji, Heat convection. 2% Ed. (2010)
*HME S HEYR | M.F. Modest, Radiative Heat Transfer, 3" Ed. (2013)
(Textbooks & Other | Faghri, Zhang, Howell; Advanced Heat and Mass Transfer; Global Digital
Materials) Press; 2010
T.L. Bergman, A.S. Lavine, F.P. Incropera and D.P. Dewitt, Fundamentals
of Heat and Mass Transfer, 7" Ed. (2011)
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(More) Weekly Office Hours: Thursday, 2:00-4:00pm, A-405, or by
appointment through email in advance.
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All the course related materials will be uploaded to Canvas system:
(Notes) : .
https://oc.sjtu.edu.cn/login/canvas
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