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Project Assignment of Numerical Heat Transfer course of Xi'an
Jiaotong University (1) (20221129)

Periodic-fully developed laminar heat transfer in a converging-
diverging tube

Please use the teaching code of this course (available for download on
http://nht.xjtu.edu.cn/) to calculate the following steady heat transfer problems:

1. Assuming: (1) Diverging-converging tube with circle cross section and constant

wall temperature (Fig. 1); (2) Constant physical properties; (3) Laminar flow.

2. Giving following conditions: (1) L, /D, =151,229;, (2) =10",14.8" ;

(3) Pr=0.7, 5.0 (4) Re=100, 600, 1000.
3. Finding: The Nusselt numbers of one cycle (Fig.2) at three Reynolds numbers for a

selected value of L. /D € and Pr.

max ’

4. Recommendations:

(1) The domain-extension method may be adopted to deal with the irregular domain;
(2) For the numerical method of periodic fully developed flow and heat transfer
Section11.2.1 and 11.2.2.2 of the Textbook may be consulted;

(3) A domain a bit larger than one cycle is recommended for the simulation (Fig. 3), so
that the periodic boundary condition can be implemented easily. That is, the results at
AA and BB sections are exchanged each other, and the same for CC-DD .

(4) Your results are compared with reference [1].

(5) The reference length is defined as D, = A, / 7L, ,where Aqxis the heat transfer

area per cycle.
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