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Numerical Smulation and Experimental Study on Turbulent How in
Shell Side of Shell - and - Tube Heat Exchangers

Deng Bin, Tao Wenquan
(State Key Laboratory of Multiphase How in Power Engineering, Xi' an Jieotong Univerdty , Xi'an 710049, China)

Absgtract: A three-dimensona , staggered grid, full-implicit condg stent control-volume numerical model waspre-
sented for the analyssof turbulent fluid flow in shell Sdeof shell-and-tube heat exchangers. The numerica mod
el used the distributed red stance method along with the concept of volumetric porosties, aniotropic surface per-
meabilities to account for the presence of tubesin the heat exchangers. A modified k€ mode was gpplied and the
near wall region was modeled usng the wall function gpproach. The three-dimensdonal model was vdidated by
comparion with the computed pressure drop distribution of the experimenta data obtained from an TEMA-E
shell type heat exchanger model. The maximum error between experimental results and numerica dmulation re-
sultsisabout 20 %. The anitropic porosties mode can Smulate the flow characteristicsin the shell-Sde of heat
exchangers more efectively than the existing isotropic porosties model .
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