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Syllabus of Ph.D. Qualification Examination (SJTU-ME)

#2158 - B (30 At

Exam Topic | (English) Advanced Heat Transfer

B | MEH, 1D

Exam Format | Closed-book exam, 1 hour
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*EA |1 Mastering basic laws and related formulas of heat transfer, and using them

Exam Target | in modeling and solving engineering heat transfer problems;

transfer problems and the influences of main factors;

2. Appling basic principles of heat transfer to analyze engineering heat
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coefficient, research methods of heat transfer, etc.

to typical problems, etc.

method, analytical solutions to typical problems, etc.

conduction problems;

solution, methods of establishing discrete equation, etc.

1. Three basic styles of heat transfer, heat transfer process and heat transfer

2. Steady state heat conduction, such as Fourier heat conduction law,
mathematical description of heat conduction problems, analytical solutions

3. Unsteady state heat conduction: basic concepts, lumped parametric

4. Different methods (variable separation method, approximate analytical
method, etc.) to solve the multidimensional steady and transient thermal

5. Numerical solution of heat conduction problem: basic idea of numerical
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6. Theoretical basis of convective heat transfer: mathematical description of
convective heat transfer, concept and application of boundary layer, analogy
theory, etc.

7. Analytical solutions of boundary layer equations for external flow and
internal flow.

8. Single phase convection heat transfer: similarity principle and
dimensional analysis, use of experimental correlations, etc.

9. Convective heat transfer with phase change: concepts, characteristics,
experimental correlations and strengthening principles of condensation and
boiling heat transfer, etc.

10. Laws of thermal radiation and radiation characteristics.

11. Calculation of radiation heat transfer, such as angle factor, net heat flow
of radiation surface, thermal resistance analysis, gas radiation characteristics,
control of radiation heat transfer, etc.

12. Analysis of heat transfer process and thermal calculation of heat
exchanger.
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