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NUMERICAL ANALYSIS FOR LONGITUDINAL PITCH EFFECT

ON TUBE BANK HEAT TRANSFER

D. Lee,l J. Ahn® and S. Shin”
'Dept. of Mechanical Engineering, Hongik Univ.
“School of Mechanical Systems Engineering, Kookmin Univ.
“Dept. of Mechanical and System design Engineering, Hongik Univ.

In this study, a longitudinal pitch effect on in-line tube bank heat transfer has been analyzed numerically. To
verify the accuracy of the solver model and boundary conditions, global Nusselt number(Nu) and pressure drop
across the 2 row tube bank are compared with the existing experimental correlations under 500 ~ 2,000 Reynolds
number(Re) range. By changing transverse pitch(Sy) or longitudinal pitch(Sy) separately in tube bank, we're trying to
identify the each effect on heat transfer. We found that the effect of transverse pitch can be accounted for Reynolds
number evaluated with maximum velocity(Vua) at the smallest flow area similar to most existing correlations.
Variation of the longitudinal pitch(S;) has a greater impact on the heat transfer compared to the transverse
pitch(Sy). Overall Nusselt number increases with larger longitudinal pitch(Sy), however individual Nusselt number of

the tube row has significant difference afier the first row.

Key Words : 5=%] &}|4](Numerical Analysis), #Hr*(Tube Bank), &% 7|95(Heat Transfer Coefficient),
9+ 7d3KPressure Drop), 37+ 712(Transverse Pitch), 3} 7+ (Longitudinal Pitch)
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Fig. 1 Schematic diagram of heat transfer module in HRSG system
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Fig. 3 Comparison between the simulation results and different
empirical correlations (2 row)
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Fig. 6 Nusselt number variation along the each row with
different longitudinal pitch (Rep max =2,500 fixed)

with different Rep max (3 row)

Fig. 4 Effect of transverse pitch on Nusselt number
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Fig. 7 Temperature contours with different longitudinal pitch
under same Rep max (Rep max = 2,500)
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Fig. 9 Velocity contours with different Rep,max under same
longitudinal pitch (Sp=0.15 m)
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