Description SEQUENTIAL SPIRALING-CUT ARRANGEMENT OF BAFFLE
PLATES FOR SHELL-AND-TUBE HEAT EXCHANGERS Field of the
Invention The present invention relates to a heat exchanger, specifically a
shell-and-tube heat exchanger, with improvements to the fluid flow and shell
outlet orientation. The invention coRegeriptiasf the sequential spiraling-cut
baffle plates' arrangement which engineers a spiral fluid flow and the
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Brief description of the drawings Fig.1 gives a perspective view of the
shell-and-tube heat exchanger, showing the tubes and baffle plates. Fig.2
gives a perspective view of the shell-and-tube heat exchanger, showing the
sequential spiraling-cut arrangement of the baffle plates. Fig.3 gives a front
vieWwtitheysaffle plaeagavhich are arranged in a sequential spiral Detailed
descrrptlon on the preferred embodiment As shown in f|g 1, the present
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Detailed description on the preferred embodiment

As shown in fig.1, the present invention is a multi-pass shell-and-tube heat
exchanger (8) which comprises of: a shell (2), shell inlet (1), shell outlet (3), tube
inlet (9), tube outlet (10), tube sheet (11), tube bundle (4), and baffle plates (5). The
tube-side fluid flows in through tube inlet (9) and then passes through the tube sheet
(11) and into tube bundle (4), then flows all the way to the tube outlet (10). In the
process, the fluid is cooled down by the shell-side fluid. The shell-side fluid flow in
through the shell inlet (1) and passes through the cut-off (7) on the baffle plates (5).
The shell-side fluid then flow out through the shell outlet (3). The baffle plates (5)
are arranged such that the flow will form a helix. The tube bundles (4) penetrate
through the baffle plates (5) on the holes (6). The orientation of the shell outlet (3) is
flexibly placed on any side around the shell (2) according to the implementation
requirements.

In fig. 2, the tube bundles (4) are removed from the figure as shown so as to provide
a view of the baffle plates’ (5) position clearly. The baffle plates (5) have a cut-off
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(7) and holes (6) on it. This cut-off (7) on the baffle plates (5) allows the fluid to
pass through it. The holes (6) allow the tubes (4) to penetrate the baffle plates. These
baffle plates (5) also increase the contact surface area which improves the heat
exchange efficiency.

As shown in fig. 3, the baffle plates (5) are arranged in such way that the first baffle
plate has an angle of 0, and the second baffle plate has an angle of 6,=(8+a), the
third baffle plate has an angle of 0,= (6+2a), the forth plate has an angle of 6;=
(6+30) and so on. With the mentioned positions, the flow in the shell will be helical
due to the arrangement of the baffle plates. The helical movement of the fluid
reduces the impact on the inner surface of the shell and tube heat exchanger.
Moreover, this also reduces the amount of excessive turbulence, vibration and
pressure drop. The lower the pressure drop, the lower the energy required to operate
the shell and tube heat exchanger which saves energy and operation costs in the long

run.
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November 1983 4699211 David F. Geary et al. October 1987 5063663
Richard Casterline November 1991 Claims 1. Shell-and-tube heat exchanger
with sequential spiraling-cut baffle plates, comprising of: a shell body, a large
number of tubes, a series of sequential spiraling-cut baffle plates, tube
sheets, tube-side inlet, tube-side oufidaimbell inlet and shell outlet; wherein
the baffle plate's arrangement produces a helical shaped fluid flow, the shell
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requirdfiSHtS fill not be impeded by the constraint around the shell.

5. A spiral shell-side fluid flow according to claim 3, wherein the helical shell-side
fluid flow reduces the excessive turbulence and vibration in the shell.

6. A helical shell-side fluid flow according to claim 3, wherein the helical shell-
side fluid flow reduces the pressure drop of fluid which saves energy and
lengthens the service life of the shell and tube heat exchanger.

7. A shell-and-tube heat exchanger with sequential spiraling-cut baffles according
to claim 1, wherein the shell outlet is flexibly designed according to the
implementation situation and space requirements so that it will not be impeded
by the constraint around the shell.



