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Fig.1 Sketch of shell - and - tube heat exchanger
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Tab.1 Geometrical parameters of shell - and - tube heat exchanger

ARHE  AhRKE BiE BB BHEHE  HHERE O WRES R WK
/mm /mm H#/mm /¥ B 77 BE/mm B/ mm BE/mm /P
D159 x4 1 940 P19 x2 21 WE N 3 110 100 16

£2 BERUAREXRERER
Tab.2 Comparison results between numerical simulation and experiment

e iR TR AT RE#U TRHO EMNO HOBEEHR LRE OBEUE  EHERM
/(m*-h™') BB/ &g/ C /T HE/C MHiRE/% BE/Pa B/Pa MWiRE/%
1 80 119.3 32.4 112.5 115.4 2.58 342 280 -18.10
2 90 119.5 32.8 112.6 115.0 2.09 421 347 -17.58
3 100 119.5 33.4 113.0 114.1 0.97 518 431 -16.80
4 110 119.4 34.2 112.9 113.6 0.62 617 519 -15.88
5 120 119.3 34.8 113.1 113.2 0.07 705 610 -13.48
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Fig.7 Comparison results of module synthesis
method and whole entity model method
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Abstract: The characteristics of fluid flow and heat transfer of shell — and ~ tube heat exchanger were ana-
lyzed, and a numerical simulation method named as module synthesis method was exploited. For this method,
the shell — and - tube heat exchanger was divided into three sections: inlet section, periodical section, and
outlet section. The three sections were computed separately and then each section results were synthesized to-
gether to obtain the whole temperature difference and pressure drop of the shell - and - tube heat exchanger.
Experiment for the characteristics of fluid flow and heat transfer of shell — and — tube heat exchanger was car-
ried out, and the numerical simulation results were compared with experimental results. It can be concluded
that the results of numerical simulation are in accordance with the resulis of experiment and the results are ac-
curate. For the module synthesis method, the grid quantity is reduced and the calculational speed is improved
and this method has higher accuracy. The module synthesis method can be used to simulate large industrial
heat exchanger, and these defects of traditional numerical methods can be remedy with this method.

Key words: shell — and — tube heat exchanger; numerical simulation ; inlet section; periodical section; outlet

section



