@ Fpidr¥ [Ty
Numerical Heat Transfer

(BUEFEFAE)

Introduction to computer-aided
project

: R
T -

Instructor Tao, Wen-Quan

CED-NHT-EHT Center
Key Laboratory of Thermo-Fluid Science & Engineering

Xi'an Jiaotong University
Xi'an, 2015-Dec.30



FERAAT B e e
1. Introduction to heatlines (#4k)

The stream function in 2D incompressible flow is

defined as:

ou oV
U=0w /0y, V=—"0 | OX =———p —+—=0
Y 1oy 4 ox | oy

From 2D steady diffusion-convection process:

We have two total heat fluxes in x and y —direction:
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Function H satisfies following equation:
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The constant- H line represents the heat transfer
routs in diffusion convection problems, and is called
heat lines by Bejan (1983).

To obtain heat lines two ways may be used:
(1) Solving a Poisson Eqg. for H
0°’H 0°H
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(2) To construct the energy flux vector E

p— aT_’ 6T -
E=(puc., T —k—) +(pvc.T —k—
(ouc, ax) (ove, aﬁj

X-direction total ~ Y-direction total

By use of the numerical results of velocity and
temperature distributions the energy flux vector
can be easlily obtained , hence , obtained the rout
of heat transfer in the body without ths solution of
the Poisson equation of H.

Examples of heatlines:
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2. Project description

In a 2D square enclosure shown below there is an
Isolated plate with constant temperature T,; The inner
walls of the enclosure are at the same temperature T...

Air is filled in the enclosure. Rayleigh number is defined

as: 3
gaATH \Pr T
V A

Solve fluid velocity and tempe-
rature fields in the enclosure for

Ra =(

Ra=10000; Draw the diagrams of |H||T. | T
stream lines, iIsotherms and y Thl
neatlines. The dimensions and I_

position of the inner plate are v A T

(&

determined by student. 7/12




3. Requirement for course

1. Students are required to write a technica
on the simulation results. The paper should
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paper
paper based

be written In

the format of Journal of Xi’an Jiaotong University.

2. Please print paper on A4 papers and bind them by
staple(iJ434]) with your name and school number on

the cover page.

3. You may apply commercial software, such as
FLUENT, or our teaching code to solve the problem. If
you adopt our teaching code please attach your revised

USER at the end of your paper. Please indi

cate what

kind of code you are using to solve the problem. Use of

teaching code Is encouraged!
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4. Your paper Is regarded as an technical paper of
numerical study. It should include, but not limited to,
following sections:

1) Introduction;

2) Physical problem and mathematical formulation;

3) Numerical methods, including grid system,
discretizarion scheme, convergence condition, etc.

4) Results and discussion.;

5) Conclusion

5. Please hand in you paper before the end of May, 2016 to
Room 204 of East No 3 Building.

It iIs a good practice. Please do it yourself!
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Wish you have a very
successful new year !
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o People in the same
‘ boat help each

other to cross to the
e other bank, where....
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