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Abstract: So far in the simulation research of spiral-wound heat exchanger the space bars are
rarely considered, the deviation between simulation results and actual situation is thus enlarged.
This paper mainly studies the effects of the number and arrangement of space bars on the shell
side’s thermal and hydraulic performance with numerical simulation method. Numerical results
showed that the space bars affect the axial flow rate of shell side and cause more vortexes in radial
sections. Compared with the calculation results of the models without space bars under the same
inlet condition the Nusselt number Nu of lined up-space bar models was decreased by 1.6%-
2.5% ; the pressure drop per heat exchanger length AP, was increased by 14.5%-17.0%; the
performance evaluation criteria Fp was decreased by 5. 7%-5. 9% ; the Nu of staggered-space bar
models was increased by 17.0%-18.1%; AP, was increased by 38.4%-39.9% and F, was
increased by 13.7%-15.4%. Moreover, the staggered arrangement of space bars can further

enhance the turbulence of shell side, compared with the lined up arrangement the Nu of staggered

WR EW: 2016-05-17,  fEF A SCEEQ976 ) o i Ml TR GEGES . B . dl#E. ELETH. BXR
H SR Bb 2 5L 4 W Bh I H (51676146) ; o Je AL FE ARl 55 9% LI 9% 4 W B i H
R0 2% H RSt TE] . 2016-09-14 2% B bl . http: / www. enki. net/kems/detail/61. 1069. T. 20160914. 1807. 010. html



511 3]

SCHE 55 2R 0 58 15 BRI P T B B2 W BT Y 15

arrangement was increased and AP, was increased accordingly in the same working conditions.

When the number of space bars was more than 12 (13, 14 and 15), the number of space bars had

little effect on the shell side performance. This paper provides a new approach for spiral-wound

heat exchanger simulation and offers a theoretical reference for the performance optimization.

Keywords: spiral-wound heat exchanger; space bar; turbulence enhancement; pressure drop
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