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ABSTRACT

Is to increase the efficiency of the heat exchange process by increasing the degree of distribution of raw materials
in the distribution chamber and, accordingly, its distribution through the pipes, which is achieved by installing a fixed
structure that creates centrifugal forces at the inlet fitting located in the cap part of the shell-and-tube heat exchanger.

AHHOTALUSA

PaCCManI/IBaeTCH IIOBBIIIICHUEC 3(1)(1)6KTPIBHOCTPI rnponecca TEIUIOOOMEHA 3a CYET YBCIMYCHUA CTCICHU PACTIPCACIICHUSA
ChIPbA B pacnpe;[eJmTenLHoﬁ KaMepe U, COOTBETCTBEHHO, paCpCACICHUSA €T0 11O pr6aM, KOTOPOC AOCTUTACTCA 3a CUHCT
YCTAaHOBKH HeHOI[BI/I)KHOP‘I KOHCTPYKIHWH, CO3Jaromias L[eHTpO6G)KHLIe CHJIbI Ha BXOJHOM HITyLEpE, paCHOJ‘IO)I(eHHLIﬁ
B KPBIIICYHOH YacTH KOKYXOTPyOUaTOro TeIUIOOOMEHHUKA.

Keywords: shell-and-tube heat exchanger, union, centrifugal force, pipe networks, inter-pipe gap.
KnroueBbie c10Ba: KOXXKyXOTpyOHBIM TEIIOOOMEHHUK, IITyLEp, LIEHTPOOEXkHasi cuila, TPyOONpPOBOIHBIE CETH,

MEXTpYOHOE MPOCTPAHCTBO.

In the world, scientific research is being carried out
aimed at raising the production to a new level, modern-
izing and diversifying it, introducing innovative technol-
ogies, increasing the volume and quality of the produced
products, and expanding their types.

In the chemical and oil and gas industry, the process
of processing products under the influence of heat is
widely used. The heat exchange process is carried out
for the following purposes: 1) maintaining the process
temperature at the given level; 2) cold, heating the prod-
uct or cooling the hot product; 3) steam condensation; 4)
condensation of solutions, etc. These processes are car-
ried out in separate heat exchangers or in the technology
device itself.

In the technology of primary and deep chemical pro-
cessing of oil and gas, gasses and electricity generated
from the combustion of fuels are often used as a direct
heat source.

Industrial heat exchangers have a very wide nomen-
clature of types, sizes, parameters and materials. For this
reason, it is possible to choose a device that is optimal
in terms of all its parameters for each specific condition.
Itis advisable to follow the following general rules when
choosing heat exchange devices.

1. If the pressure of heat transfer agents is high, pipe
heat exchangers should be used; in such conditions, a
heat-carrying agent with a higher pressure is sent into
the pipes, because the diameter of the pipes is small
compared to the diameter of the device shell, so they can
withstand a slightly higher pressure;

2. The corrosive heat transfer agent is supplied
through the tubes of the tube heat exchanger, because
the shell of the device is not changed when the tubes are
corroded due to corrosion.

3. When using corrosive heat transfer agents, heat
exchangers made of corrosion-resistant polymer materi-
als (for example, fluoroplast and its copolymers) should
be used.

4. If one of the heat transfer agents is dirty or has
the property of giving the surface of the device, it is nec-
essary to send such heat carrier to the side of the heat
exchange surface that is easy to clean (for example, the
inner surface of the tubes in shell-and-tube devices, and
the outer surface of the tubes in coiled devices ).

5. Improving heat exchange conditions does not al-
ways depend on the speed of the heat carrier (for exam-
ple, the rate of steam condensation depends on the
correct transfer of condensate from the heat exchange
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surface), therefore It is necessary to choose a device with
an appropriate design for a specific situation.

Approximately 80% of the heat exchangers pro-
duced in the CIS for the oil and gas industry and related
industries are shell-and-tube devices. Such heat ex-
changers are easy to make and convenient to use. Shell
and tube devices are universal and are used for external
heat exchange between gas, steam and liquids, when
pressure and temperature change over a wide range. In
addition, the direction of movement of heat-carrying
agents can be different in shell-pipe devices.

There are the following methods of intensification
of heat exchange devices used in industry:

1. Reducing the dimensions and mass of the heat
exchanger;

2. Permitted energy costs for intensifying the heat
exchange process and the type of energy available for its
implementation;

3. Changing the hydrodynamic regimes of the flow
intensifying heat transfer. That is, creating a turbulent
regime or increasing the value of the Reynolds criterion.
Distribution of heat flow density or temperature field in
the heat conductor;

4. Propensity to the manufacturing technology of
the heat exchanger, as well as convenience and reliabil-
ity during operation.

In addition, the analysis of the design and process of
the device allows to determine the permissible energy
consumption for heat transfer. Usually, the power con-
sumption refers to the power of the pump.

Therefore, when the sum of the pressure losses dur-
ing the transfer of the heat conductor through the device
is unchanged, it is necessary to create methods of inten-
sification that ensure the reduction of its overall dimen-
sions. It is known that in all methods of intensification
of turbulent flows, the flow is additionally artificially
turbulized to accelerate heat transfer. However, at the
same time, the coefficient of hydraulic resistance also
increases. Therefore, in order to know the degree of in-
tensification, it is appropriate to compare the results ob-
tained by the intensification method with the
experimental data obtained in a straight pipe. The
Nu/Nur ratio can be used for this.

Knowing the hydrodynamic composition of the tur-
bulent flow and the specific characteristics of heat ex-
change from it helps to determine in which area of the
flow it is necessary to intensify the turbulent fluctua-
tions. According to the information of many scientists,
no one denies that it is necessary to accelerate the move-
ment of liquids near the pipe wall.

In the shell-and-tube heat exchanger, the inner and
outer surfaces of the tubes are shaped like screws to cre-
ate artificial tubular vibrations (Fig. 1).

d)

a) The external and internal parts have been changed; b) the external part is changed; d) the internal part is changed

Figure 1. Views of internal pipes of shell-and-tube heat exchangers

In addition, scientists have developed a screw-
shaped barrier that acts as a support in the pipes for arti-
ficial turbulization in the inter-tube space of the shell-
and-tube heat exchanger (Fig. 2).

In the heat exchanger of the construction shown in
Figure 1 above, the heat exchange efficiency increases.
But the formation of deposits in the external and internal
channels of the pipes accelerates, and at the same time,

22

the hydraulic resistance increases. In the construction of
the heat exchanger shown in Figure 2, the hydraulic re-
sistance is lower than in the straight segment barrier. The
level of precipitation is also low. Based on this, we can
say that by placing the pipe barrier in a spiral manner,
the value of thermal indicators increases, the indicators
of the hydrodynamic regime of the flow improve, and
the level of sediment formation decreases.



UNIVERSUM:

Ne 5(110)

TEXHWNYECKUWE HAYKN

Maiti, 2023 1.

Figure 2. Location of obstacles in the inter-tube space in the shell-and-tube heat exchanger:
vertical segment barriers; b, d - screw-shaped barriers

Methods of increasing the efficiency of heat ex-
change by changing the internal structure of the shell-
and-tube heat exchanger have been sufficiently studied,
and some scientific research is being conducted in this
regard even now.

It is possible to increase the heat exchange efficiency
of the shell and tube heat exchanger by increasing the
level of flow distribution in the chamber where the pipe

2

networks are located. We can see that the inlet union on
the cover of the shell-and-tube heat exchanger is perpen-
dicular to the cover. In this case, if the raw material or
product inlet nozzle is located vertically on the cover of
the device, the velocity in the part of the pipe networks
close to the nozzle is high and the level of distribution to
the pipes is low.

-_"lf

Figure 3. Centrifugal shell and tube heat exchanger

In this case, it is possible to create a centrifugal force
by placing the union located on the cover of the device
against the circle of the cover. By this, the current distri-
bution in the distribution chamber of the device increases.

The following results can be achieved by transfer-
ring the flow motion using centrifugal force:

The level of supply of raw materials in the distri-
bution chamber of the heat exchange device addition-
ally increases and the level of precipitation in the
device decreases;

under the influence of centrifugal force, the coefficient
of heat transfer from the heat carrier to the outer wall of
the pipe increases, and the coefficient of heat transfer
from the pipe wall to the heated liquid also increases;

References:

by ensuring the circulation of the flow in the distri-
bution chamber of the heat exchange device, it was de-
termined that the heat transfer coefficients and the
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economic efficiency.
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