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Abstract - The change of the vorticity and the temperature distribution in heat exchanger
tube bank were analyzed for the flows with the constant inlet velocity and the sinusoidal inlet
velocity. The flow frequency characteristics were examined by analyzing power spectral den-
sity of lift and drag at a typical circular tube in the tube bank. Karman vortex street could
be seen at the upstream region of tube bank for the case of constant inlet velocity. It could
be seen that the Karman vortex street was affected by the change of inlet velocity near the
circular tubes for the case with the sinusoidal inlet velocity. It was observed that the unsteady
temperature distributions for both inlet velocity conditions had almost the same motion as the
flow vorticity behavior. The flow frequency for the case with the constant inlet velocity is
37.25Hz, and that with the sinusoidal inlet velocity, the flow frequency is 18.63Hz, which is
equal to the sinusoidal inlet velocity. The mean surface Nusselt number(Nu) for overall heat
exchanger tube bank was 1051 for the case with the constant inlet velocity and 1117 for the
case with the sinusoidal inlet velocity. From the result of heat transfer analysis, it could be
seen that Nu with the sinusoidal inlet velocity showed 6.3% increase than that with the con-
stant inlet velocity.
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Fig. 1. Configuration of heat exchanger tube

bank array and mesh near circular
cylinder tubes.
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Fig. 2. Contours of vorticity and temperature at
two time steps for (a) constant inlet
velocity and (b) sinusoidal inlet velocity.
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(b) sinusoidal inlet velocity

Fig. 3. Lift and drag coefficient with time at the
circular cylinder: row No. 3 and column
No. 10.
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Fig. 4. Mean surface Nusselt number with time
at the circular cylinder: row No. 3 and
column No. 10.
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p : pressure [Pa]

u, v: velocities for x and y axes [m/s]

k : thermal conductivity [W/mK]

h  : convective heat transfer coefficient [W/mZK]
T : Temperature [°C]

: specific heat at constant pressure [J/kg°C]
: frequency [Hz]

: circular cylinder diameter[m]

2|4 2X1

p : density [kg/m3]
u: viscosity [kg/ms]
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