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
outlet, shell inlet and shell outlet; wherein the baffle plate's arrangement
produces a helical shaped fluid flovlHimshell outlet orientation is flexible. 2.
A shell-and-tube heat exchanger with sequentlal splrallng -cut baffle plates
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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.



Background of the Invention Traditional shell-and-tube heat exchanger with
normal baffle plate's arrangement has proved to be ineffective. The effective
shell-side heat transfer coefficient for the heat exchanger is of the order of
60% (McAdams, W. H., Heat Transmission, third edition, McGraw-Hill, New
York, 1954, p.229). The traditionall3¢ssiibthehtube heat exchanger's baffle
plates are arranged at 180 to each other and the fluid vertically flows up and
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The traditional shell and tube heat exchanger are designed with the shell having one
shell pass, the shell-side fluid entry and exit nozzles are attached at the two opposite
ends of the shell. This design has a major disadvantage which the installations of the
shell-and-tube heat exchanger will be limited by the space constraints. This makes it
impossible to place the shell outlet on the opposite end of the shell.
In U. S. patent letter no. 2496301 and 3739443, the shell outlet is positioned exactly
on the other opposite end part of the shell.
In summary, the baffle plate’s arrangement of the traditional shell-and-tube heat
exchanger has more disadvantages compared to the present invention: the sequential
spiraling-cut arrangement of baffle plates. The traditional arrangement is ineffective,
produces excessive turbulence and vibration which leads to a high pressure drop and
also has a short service life.

Summary of the Invention
The shell-and-tube heat exchanger comprises of a shell with a flow inlet and a flow

outlet, and a large number of tubes inside the shell. The main idea of this invention
is the baffle plates’ new sequential spiraling-cut arrangement. Baffle plates are



Summary of the Invention The shell-and-tube heat exchanger comprises of a
shell with a flow inlet and a flow outlet, and a large number of tubes inside
the shell. The main idea of this invention is the baffle plates' new sequential
spiraling-cut arrangement. Baffle plates are arranged where the cut section
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be determined according to implementation situations and space
reqﬁﬁléﬁ‘?é?ﬁgpm’i’e?fdgggfﬁﬂaﬁsof the drawings Fig.1 gives a perspective view
of the shell-and-tube heat exchange Ee tubes and g ates
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the' sequen aﬁlng cut arrangement of the baffle plates. Fig.3 gives a
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outlet (10), tube sheet (11), tube bundle (4), and baffle plates (5). The
tubeaide dladcipvisniont o paicttdae tet (@ and then passes through the
tube sheet (11) and into tube bundle (4), then flows all the way to the tube
outkss (I@win tinefig.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
(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.



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).
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|m%ves 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 angiefefdate{0+a), the third baffle plate has
an angle of 02= (0+2a), the forth plate has an angle of 03= (0+3a) and so on.
With the mentioned positiond)tiSe Hositib shensinedl will be helical due to the
arrangement of the baffle plates. The helical movement of the fluid reduces
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