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B dannou cmamuve paspabomana mexHoA0UUeCKAS CXeMA OCYWKU NPpUpooH020 easa,
CO2AACHO 3MOLL  MEXHOA0SUHECKOU CXeMme, ecAUu OCyuecmbasiemcs npoyecc OCYUuiKu
npupooHoeo 2aza 6 o0Hom adcopbepe, mo 6 Opyeom ocyusecmbanemcs npoyecc peeeHepayun
C ucnoavsoBanuem 2opaue20 2asa, a 6 npoyecce oCYuiKu ¢ NOMOUibI0 HEOMO2Pemo2o 2asa
ocywecmbanemcs nymem co30aHUS YUKAA C UCNOAb30BaHUEM KOMNpeccopa.
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Annotation

In this article, a technological scheme for drying natural gas has been developed,
according to this technological scheme, if the process of drying natural gas is carried out in
one adsorber, then the regeneration process using hot gas is carried out in the other, and in
the drying process using unheated gas is carried out by creating a cycle using a compressor.
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Natural gas mined in the fields is not considered a pure product. Because it
retains many impurities in its composition, which in turn can negatively affect gas
transport devices and pipes.

Mixtures can vary. If we see on the example of mechanical particles contained
in natural gas, they fall into different mechanisms (for example, gas drive
aggregates, compressors, etc.), which drive into gas transport main pipelines.k.),
increasing the degree of corrosion of these devices. This in turn leads to a sharp
increase in costs and a decrease in economic efficiency.

However, mechanical particles are not the only impurities that damage
technological processes. No less damage from them can also be caused by water.
Therefore, the problem of drying gases is also one of the pressing problems facing
modern engineering.

Natural gas is said to be a mixture of gases formed by the decomposition of
various organic substances under the ground. Natural gas is considered one of the
main fossils that is actively used in industry and agriculture. Under the ground,
natural gas (or, in industrial terms, in stratified conditions) can be in a gaseous state
or in a "gas cap" in an oil and gas field, or in a mixture state with oil or water in gas
wells. Sometimes, under certain conditions, natural gases do not occur in a gaseous
state, but also in a solid state in a crystalline form.
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Natural gas contains up to 98% methane, and at the same time its homologues,
ethane, propane, butane, also make up a low gas content. Is gas, hydrogen sulfide,
and helium are also occasionally found in the gas.

Composition of natural gas

Methane (CHas) is a colorless and odorless gas that is lighter than air.

Ethane (C2He) is a colorless and odorless substance that is slightly heavier than
air. A combustible substance, but not used as a fuel.

Propane (CsHs) is a colorless and odorless toxic gas. It has a very useful
property: propane moves to an easy liquid state under a pressure not too high,
making it easy to clean and transport from impurities.

Butane (CsHio) is close in properties to propane, with only a relatively high
density. Twice as heavy as air.

Is gas (CO) is a colorless and odorless gas. Unlike other components of natural
gas (except helium), is gas does not burn. Is gas is a gas with the lowest level of
toxicity.

Helium (ge) is a colorless, very light (second only to hydrogen among the
lightest gases) and odorless gas. Inert, does not interact with any substance under
normal conditions. Does not burn. Harmless, however, has the effect of making it
as unconscious as other inert gases at high pressure.

Hydrogen sulfide (H2S) is a colorless gas with a pungent odor. Very
poisonous, even in very low concentrations, it can incapacitate nerve organs.
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Ethylene (C2Hay) is a colorless gas with a pleasant smell. It is close in properties
to ethane, but less flammable than it and has a small density.

Acetylene (CzHz) is a rapidly combustible and explosion - hazardous gas.
There is a risk of exploding when compressed at high levels. It is not used in
farming due to its explosive property. Used only in welding work.

The density of natural gas in the gaseous state is 0.75 kg at 1m3. In the
crystalline state, however, its density can reach 400 kg at 1m3. Natural gas can
spontaneously ignite at 6500S. 5-15% in the air can explode in concentrates. Also
known is the specific heat of combustion of natural gas, which averages 35 mDj /
m.

In this article, a technological scheme for drying natural gas is developed,
according to which the process of drying natural gas in one adsorber is carried out,
while at this time the process of regeneration using hot gas in another and cooling
using unheated gas is carried out by forming circulations using a compressor
(Figure 2).

In this method, for regenerating and cooling silica gel in adsorber, the gas is
taken from the dried gas line and sent through the furnace in case of desorption,
and directly to the adsorber using a compressor in cooling. The gas from the
adsorber is cooled in a refrigerant and passed through a separator and sent to a line
of non-dried gases.

The disadvantage of this method lies in the application of a compressor to
circulate this gas during the silica gel cooling process using an unheated gas. In
adsorber, heat gas is cooled in the refrigerator. Connecting the compressor and the
ventilator of the refrigerator will require significant costs.

In addition, as the adsorbent expires over time, the quality of the sbabli gas
drying process decreases Ham, so that the adsorbent often has to be regenerated
and cooled. It is possible to significantly reduce the cooling time of silica gel in the
compressor circuit.

One of the main tasks of primary gas preparation is to reduce low energy
costs. In this proposed technological scheme, energy consumption is carried out
during the silica gel cooling process. In addition, there is also the task of increasing
the silica gel working period by reducing the cooling time at the end of operation.

These above problems were solved as follows: while a natural gas drying
process is carried out in one adsorber at the same time, unlike the traditional
method, which involves a regeneration process by compressing heated gas in the
second, after silica gel regeneration, the second adsorber is connected parallel to the
tirst adsorber and silica gel is cooled using raw gas at the expense of
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In addition, the raw material gas consumption is 20% of the drying gas
consumption. In this case, the technical result occurs at the expense of a negative
phenomenon, that is, more precisely, it is formed at the expense of hydraulic
resistance. Hydraulic resistance arises at the expense of the loss of pressure as the
drying gas flows through the silica gel layer in one of the adsorbers. In other words,
the pressure drop at the inlet and outlet is applied to create circulation when
passing unheated gas through another adsorber for cooling.

To carry out this method, in the gas drying scheme, excess pressure is needed,
which is sufficient for gas circulation in the regeneration and cooling lines. During
the initial operation of the well, the gas pressure will be sufficient. However, in the
intermediate and recent period of the exploitation period, the pressure of the gas
coming out of the mining wells begins to decrease, and therefore this method
cannot be used.

Compression compressor stations (SKS) are used in the gas collection collector
when compressing natural gas from a well and transferring it from the gas primary
preparation scheme during intermediate and final operation stages of the field. In
this case, the gas driving units of the SKS act as a compressor for gas circulation for
regeneration and cooling.

A-1 ]
= C-1 A2
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Technological scheme for drying natural gas using silica gel: 1-14 - input
and output cranes; s-1 and S-2 - separators; a-1 and A-2 - adsorbers; X-Air Cooler;
K-compressor; P-oven

The use of this method leads to an increase in economic costs due to gas
compression when cooling silica gel. In addition, in the implementation of this
method, a refrigerant is necessary to cool the gas after the adsorber.

In Figure 2, the technological scheme of gas drying is presented according to
the above method. On the example of this method, let's consider the technological
scheme of drying gas with two adsorbers.

The technological scheme includes an A-1 and a-2 adsorber in its intake, a
natural gas separator s-1, a compressor K, a gas heating furnace P, a refrigerant X, a
regenerating gas separator S-2, a gas drying line, a regenerating line, cooling and
control valves.

The first filter-separator s-1 to be given when wet feedstock gas is sent to the
device, and purified from liquid hydrocarbons, water, and mechanical particles
above 1 um in size. This filter-separator is equipped with a balance adjuster, and all
the retained fluids are sent to the drainage system. After that, natural gas is
directed to one of the A-1 or a-2 adsorbers using 1 or 4 open Control Valves. In
adsorbers, the gas flow passes through the silica gel layer and is cleaned of vapor
moisture and sent to the dried gas line using 7 or 10 control valves.

In the Adsorber and drying line, the gas pressure ranges from 5.0 to 7.5 MPa,
the temperature ranges from 10 to 3005, and the gas consumption per hour ranges
from 150 to 300 thousand. M3 makes up na. The pressure of the gas at the inlet
from the adsorber is between 0.03 and 1.0 MPa higher than the pressure at the
outlet from the adsorber.

At this point, it is worth noting that for cleaning adsorbent hot gas products
with a cold gas stream (usually obtained from a purified and dried gas line), more
gas is consumed, and through this the amount of purified gas is reduced for the
next technological process.

In the heat-free desorption mode, the amount of gas required to purify
adsorbents is calculated through the following formula:

Yop = K * Yy (Prp/Po)

Here: , - volumetric consumption and pressure of the cleaning gas; -
volumetric consumption and pressure of the purifying gas; K - excess gas
coefficient, according to the indicators obtained based on the results of the study, is
equal to 1.1-1.2.
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To regenerate with heated gas, the gas is taken from the dried gas line using a
compressor K and sent to the oven using 14 control valves, in which it is heated to a
temperature of 180-2000S. It is then sent to the adsorber using 8 or 11 Control
Valves, the silica gel is heated and released from the adsorber and sent to the cooler
using 3 and 6 Control Valves. In the refrigerator, gas cooled to a temperature of
500s passes through the S-2 separator and joins the S-1 separator gas drying line.

Control valves 1, 4, 9 or 12 are opened to cool the silica gel. If the silica gel in
the A-2 adsorber needs to be cooled, then 4,12,9 control valves open. Because of the
high input pressure in the A-1 adsorber, the gas passes through the A-2 adsorber
through the 4 control valve, cooling the silica gel in the A-2 adsorber using 12,9,7
control valves and circulating the dried gas output lines. After cooling the A-2
adsorber 4,9,12 control valves close. To cool the A-1 adsorber, 1,9,12 control valves
are opened, and from 3 to 7 thousand m3 of non-dried gas is circulated for 3-4
hours. The quality of dried gas is not affected in this. Because the unheated gas
passes through the regenerated silica gel layer during cooling and is dried until it
joins the dried gas line at its exit.

Conclusion: this proposed method significantly increases the economic
efficiency in the process of drying gases. At the same time, this method is quite
simple and does not require excessive additional equipment.

DOOVITATIAHWUITAH ADABUETIIAP PYVIXATMU:

1. Kysbmenko H.M., Adanacses IO.M., YepHombipauuaa H.A. Biousxue
CTelleHM 3ayIJlepoXuBaHMsA Ha afCOPOLMOHHYIO €eMKOCTb CHUHTeTUYeCcKOro
neosmra. //O063. ma. - Cep.: IlogroroBka m mepepaboTka rasa M ra3oBOTO
KOHJIeHcaTa. - BbIIL. 6. - M.: BHVMDrasnpowm, 1996.-C. 11-14.

2. Amxmne AJO. PaspaboTka w1 coBepIIIeHCTBOBaHME TEXHOJIOTUN
ITOZITOTOBKM BBICOKOCEPHUCTBIX Tra3oB K Ilepepabotke. // Iucceprains B BuUIe
Hay4HOTO AOKJIafla Ha COMCKaHle y4eHOV CTelleH) JOKTOpa TeXHWYecKnx HayK B
dopme HayuHoro noxiaga. -Yda.: Ypumckun nedpranon nacrturyt, 2012. - 48 c.

3. Hukomnaes B.B., Adanacre IO.M., Kysbmenko H.M., Bimsues A.H.
[yt  MOBBIIIEHMS  TeXHMKO-3KOHOMMUYECKMX  IIOKasaTejlell  IIpoliecca
a/ICOpOIIMOHHOM OYMCTKN IIPUPOTHOTO Tasa OT THoyios // Xvmusi, TEXHOJIOTS U
3KOJIOTMS IepepaloTKM IIpupoaHoro rasa: Tes. moxi. Bcepoccurickont HaydHO-
TexHmdeckon koHdepeHuyt TAHI v, V.M. I'ybkuna. -M.: 2006.-C. 51-52.

4, Owmmonos C.H., Crompmnu B.V., bproxos A.A., Mkprteuan B.P.
KoxkcoobpasoBanme Ha neormmmrax Tmna NaX m NaY npm mecopOmmm remrasHa,

Publishing centre of Finland 1267



@ FARSef International Journal of Education, Social Science & Humanities.

PUBLISHERS _ Finland Academic Research Science Publishers
ISSN: 2945-4492 (online) | (SJIF) = 7.502 Impact factor

of

Volume-11| Issue-10| 2023 Published: |22-10-2023|

NpOIMaHTMOIAa WM  STWIeHmKoins //B  HayuHo-TexHUYeckoM  cOOpHMKe
«[asudukanms. IlpupogHet ras B KauecTBe MOTOpHOro Torumsa. [loaroroska,
nepepaboTka u ncmosib3oBaHue rasa».-M.:«VIPLI I'asmpom», 2013.-Ne 1.-C.7-15.

5. IMMaxos A.[., Adanacees IO.M., Kysemenko H.M., Bmmsnoes A.H.
CpaBHuTerbHasg 3 @dPeKTMBHOCTb OT€UeCTBEHHOIO ¥ MMIIOPTHBIX IleosinToB NaX
mpu  aJCOpOIMOHHOM  OYMCTKE  HOPUPOTHOIO  Tasa  OT  CEePHUCTHIX
coenuHenmit/ /Hayka n TexHuka yrireBogoponos. - 2011. - Ne 3. - C. 42-45.

6. Chi C.W. and Lee, H., Natural Gas Purification by 5A Molecular Siefes
and Its Design Method, Gas Purification by Adcorption, AIChe Symposium Series,
Vol.69, No. 134, pp. 95-101, 1993.

7. Jlazapes B.Vl. Ouncrka rasoB OT CepHMCTBIX COCAVHEHWV TBepPObIMU
copbenTtamn/ /B coopruke «I'asoxmmus B XXI Beke. [TpobGiiembl 11 niepcrieK TBbI».-
M.: HedTb 1 ras, 2013.- C. 251-260.

8. Jamolovich, M. M., & Ibodullaevich, N. K. (2023). MODERN
INDUSTRIAL ADSORBENTS FOR DRYING NATURAL GAS
CLEANING. Austrian Journal of Technical and Natural Sciences, (1-2), 21-23.

9. Jamolovich, M. M., & Ibodullaevich, N. K. (2023). ADSORPTION
METHODS OF PURIFYING, DRYING AND PETROLING OF NATURAL
GASES. Austrian Journal of Technical and Natural Sciences, (1-2), 18-20.

10. Maxmudov, M. ], & Nematov, X. [ (2023). TA3JIAPHU
ATICOPBLIVIA YCVYIIMOA KYPUTUIIITA KYJUTAHWITYBYM
ANCOPBEHTIIAPHVHI  TYPJIAPV. INNOVATIVE ACHIEVEMENTS IN
SCIENCE 2022, 2(18), 125-129.

11. Maxmudov, M. ], & Ne'matov, X. I (2023). TA3JIAPHU
AICOPBLIMIOH  YVCVIIDA  KYPUTUIL  TEXHOJIOTVACH. SCIENTIFIC
ASPECTS AND TRENDS IN THE FIELD OF SCIENTIFIC RESEARCH, 1(9), 320-
321.

12. Ne'matov, X. I, & Maxmudov, M. ]J. (2023). ADSORBENTLARNI
ZICHLIGINI ~ANIQLASH. SCIENTIFIC APPROACH TO THE MODERN
EDUCATION SYSTEM, 2(14), 251-252.

13. Ne'matov, X. L., & Maxmudov, M. J. (2023). GAZLARNI ABSORBSION
QURITISHDA INNOVATSION YONDASHUV. SCIENTIFIC APPROACH TO THE
MODERN EDUCATION SYSTEM, 2(14), 253-254.

Publishing centre of Finland 1268



