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1.Background

Shell and tube heat exchanger with a new anti-vibration baffle and wire coils 
is proposed.
Effect of geometric parameters on thermal performance?
Parameters optimization to obtain maximum PEC?
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2.Design of experiments
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3.Result analysis
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4. Conclusions
1) Over the parameters investigated, the Nu of the HCBetsw-STHX is 1.278–1.655 times
that of the RRB-STHX, while the f of the HCBetsw-STHX is 4.475–11.362 times that of the
RRB-STHX. Although the PEC of the HCBetsw-STHX is smaller than that of the RRB-
STHX, the HCBetsw-STHX can behave better than the RRB-STHX when the flow induced
tube vibration is serious or the mass flow of the shell side is small. Furthermore, the HCB
is quite suitable for a large and heavy tube bundle as its rigidity is much greater than that
of the RRB.

2) The control geometric parameters of the HCBetsw-STHX include baffle distance (A),
baffle width (B), coil pitch (C), coil diameter (D), and the side length of the equilateral
triangle (E). The results show that the order of the factor effectiveness for Nu is
E>C>A>D>B, for f is C>E>A>B>D, and for the PEC is C>E>A>B>D. The conclusion can
be drawn that the coil pitch has a great influence while the baffle width and the coil
diameter have little effect. In addition, through intuitive analysis and ANOVA, that
conclusion can be further demonstrated.

3) For the PEC of the HCBetsw-STHX, the optimal geometric parameter combination is
A2B1C3D3E3. The confirmation tests demonstrate that optimization using the Taguchi
method is reasonable. Compared with the best case in the 18 cases, the optimal factor
combination improves the PEC by 0.19%–1.92% for Re in the range from 14000 to 33000.JZ
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