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1000kg/h Carbon Dioxide Recovery Plant Quotation Sheet

Raw gas: 96.56% CO2 from Bioethanol plant

Final CO2 impurity: food grade 99.998%

Capacity: 1000kg/h
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Carbon dioxide gas recovery production capacity: 1000kg/h

Carbon dioxide recovery rate: >80%

Normal working pressure: 2.0MPa

Liquid carbon dioxide storage temperature: -18

Carbon dioxide purity after treatment: >99.998%

Beverage Lin

141




Voltage: 380V 50HZ

There are three types of CO2 recovery method in the market, they are: A. Low

pressure method; B. Medium pressure method; C. High pressure method

Here are the comparison of the three different methods:

Low pressure Medium pressure High ressure
Recovery pressure
0.6~0.8 1.6~2.5 6~9
(MPa)
Liquefaction
-42~50 -12~-25 20~30
temperature(°C)
Compare (kg/m3) 18~24 994~1052 595~743
Decided by Gas Decided by Gas
Purity (%) 99.9~99.99
source source
Low temperature Steel cylinder
Storage method Unable to store
storage storage
Pipeline Pipeline Steel cylinder
Gas supply
intermittent intermittent supply

What we use is medium pressure CO2 recovery method

After the carbon dioxide is compressed and purified by a special oil-free carbon
dioxide compressor, it is liquefied in the liquefaction system. The condensation
temperature is -18°C~-22°C and the density is 994~1052kg/m3. Under this working
condition, the carbon dioxide liquid is easy to store in large tanks and transport by
tank trucks. Liquid carbon dioxide can be directly sent to the gas point after
vaporization and decompression, or it can be filled in a high-pressure steel cylinder
through a booster pump. Carbon dioxide is purified by the medium pressure method,
and its purity index can reach 99.998% after liquefaction and purification. Since the

carbon dioxide recovered by this method has high purity, high storage efficiency and



is easy to use, most users at home and abroad choose this process method for

recycling.

No. | System Name System Composition Specifications and Model
Dilute alcohol Diluted alcohol tank 2M3, 304
tank washing tower ©400 L=4000, 304
filler Corrugated plate 250, 316
1
water pump Lift 20M  Flow 5T
liquid level gauge DN25 700MM, 304
pneumatic valve DNI125 DNS50
Scrubber tower ®400 L=4000, 304
2 Water scrubber filler Corrugated plate 250, 316
tower
pneumatic valve
adsorption tower ®600x2000, 304
activated carbon CH-18 ¢4 coconut shell
3 Pre-adsorption
pneumatic valve DN150 DN25, 304
electric heater 15KW, 304
airbag 40M3  ©3200%x6000, 304
4 Airbag pull rope sensor 10M 4-20MA
airbag installation
assembly
compressor 8.5M3/MIN
JRD25 DN25 L=500MM ,
metal hose
304
5 Compressor pressure sensor 0~4.0MPa
temperature sensor -50~200°C
pneumatic angle seat DN15, 304
valve
cold dryer 8.5M3/M, 304
manual ball valve DN50, 304
6 Cold dryer
pressure sensor 0-4.0MPa
temperature sensor 0-300°C




adsorption, drying tower

®600x2000, 304 surface

passivation
heater I5KW
activated carbon CH-18 ¢4-96, coconut shell
7 Adsorption and desiccant 4A 05
drying tower filter 304
pneumatic ball valve DN50, 304
temperature sensor 0-300°C
" tucing v DN20
water-cooled screw unit 1000KG/H 120KW
shell and tube water
cooler
CO2 condenser 90M2, 304
8 Refrigerator pressure transmitter 0-4.0MPA, 304
pneumatic ball valve DNS50, 304
pressure gauge 0-2.5MPA
check valve DN25
safety valve A21W-40P DN20, 304
purification tower ®300 L=5000, 304
reboiler D450, 304
9 Purification filler 304
liquid level gauge 400MM
shielded pump 5T/h 1ift 30M, 304
vacuum storage tank 50m3 x3, 16MnDR
Differential pressure level
10 Liquitcal;lt(orage manual ball valve DN25
pressure gauge YXC-100Z 0~1.0MPa
safety valve A21W-40P
programmable controller, S7-smart SRA0
module
11 Electronic industrial computer

control part

other electrical
components




control software with
independent intellectual
property rights

6. Detail introduction of each system in this plant

6.1. Overview

This recovery device consists of dilute alcohol recovery, scrubber, pre-adsorption, air
storage bag, compression, cold dryer drying and purification, adsorption, molecular
sieve drying, liquefaction, purification, storage and filling, tank truck filling, cylinder
filling and other units. It is used to recover the carbon dioxide generated during the
fermentation process and purify it for use. The specific process flow is as follows:

The carbon dioxide gas produced during the fermentation process first enters the
dilute alcohol recovery system, which not only removes impurities such as alcohols
and lipids in the CO2 gas, but also recovers alcohol. When the alcohol concentration
in the circulating water tank reaches 3%, the dilute alcohol can be recovered. The
CO2 gas then flows into the scrubber, where the alcohol, suspended particles in the
gas and impurities dissolved in water are further washed away. After twice water
washes, the carbon dioxide gas enters the two-stage parallel pre-adsorption tower,
which are used in turn. The pre-adsorption tower is filled with high-performance
activated carbon to further adsorb the organic molecules contained in the CO2 gas. At

this time, the relatively pure CO2 is compressed to 2.0Mpa with the help of a



two-stage oil-free lubricated carbon dioxide compressor. In order to ensure the stable
operation of the carbon dioxide compressor, an air bag is set between the
pre-adsorption tower and the carbon dioxide compressor. The compressed gas is
purified by the cold dryer, adsorption tower and drying tower, and the purified carbon
dioxide gas is condensed into a liquid at -20°C in the carbon dioxide condenser; the
cold source of the condenser is provided by the condensing unit. Liquid carbon
dioxide is pumped into the gas stripping tower and reboiler through a shielded pump
and finally into a storage tank for storage. When users sell carbon dioxide, they can
fill it into a tank truck through a filling pump, or they can pressurize it into a cylinder

through a CO2 filling pump.

6.2. Equipment composition

6.2.1 Washing unit

This unit is mainly composed of scrubber tower, dilute alcohol tank, circulating pump,
magnetic flap level gauge and valve pipelines. The scrubber tower, dilute alcohol tank
and circulating pump are the main equipment of this unit.

6.2.2 Water scrubber tower

This unit is mainly composed of water scrubber tower, magnetic flap level gauge,
various valves and pipelines.

The water scrubber tower is a main equipment of this unit. It is a stainless steel
low-pressure packing tower corrugated plate. Carbon dioxide gas flows from bottom
to top, and the washing water is sprayed down from the top of the tower. The gas is
fully in contact with the washing water, so that the suspended particles and other
rough impurities in the raw gas in the water washing tower are washed away.

6.2.3 Pre-adsorption unit

This unit is mainly composed of two parallel adsorption towers, valves and pipelines.
The two parallel adsorption towers are switched to ensure the continuous operation of
the entire device. The compressed carbon dioxide gas is removed from residual
sulfides and volatile compounds (acetaldehyde, mercaptan), water and other

impurities in the adsorption tower.



6.2.4 Air storage bag

This unit is mainly composed of air storage bag, air bag bracket, pull rope
displacement sensor, etc.

The air storage bag is the main equipment of this unit. It is set between the water
scrubber and the compressor. Its function is to compensate for the change of raw gas,
play a buffering role, and stabilize the suction pressure of the compressor to ensure
the smooth operation of the compressor.

6.2.5 Compressor unit

The main equipment of this unit is the oil-free lubricated carbon dioxide compressor,
which consists of compressor main unit, air intake filter assembly, primary separator
assembly, secondary separator assembly, oil filter assembly, cooler assembly and
safety valve assembly. The carbon dioxide gas is compressed in two stages and the
pressure is increased to 2.0Mpa.

6.2.6 Cooling and cleaning unit

The cold and cleaning unit is mainly based on the principle of refrigeration and
dehumidification. The compressor gas is cooled by heat exchange through the
evaporator, so that the water vapor in the compressed gas is cooled by isobaric
cooling and condensed into liquid water, which is discharged from the system by the
drainer, making the compressed CO2 gas purer. During operation, the drainer realizes
automatic drainage, and the cold dryer and the CO2 compressor are interlocked and
automatically opened.

6.2.7 Adsorption drying unit

This unit is mainly composed of two sets of parallel adsorption drying towers,
pressure gauges, valves and pipelines. The two parallel adsorption drying towers are
switched to ensure the continuous operation of the entire device. The compressed
carbon dioxide gas is removed from residual sulfides and volatile compounds
(acetaldehyde, mercaptan), water and other impurities in the adsorption drying tower.
The adsorption drying tower is a stainless steel pressure vessel with a pressure of
2.5Mpa. The lower part is filled with CH-28 or CH-18 granular (spherical or

cylindrical) activated carbon adsorbent, and the upper part is filled with SA spherical



molecular sieve desiccant. In order to prevent activated carbon powder and desiccant
powder from entering the system and blocking valves and pipelines, stainless steel
filters are installed at the upper and lower parts of the adsorption drying tower, i.e.,
the gas inlet and outlet.

The two adsorption drying towers work alternately, and the working time of each
tower is 24 hours. One tower is working while the other tower is regenerating. The
activated carbon and molecular sieve regeneration is returned to the heater with the
help of purified carbon dioxide gas, and the carbon dioxide gas is heated in the heater.
The heating temperature is 110-160°C, and the adsorption drying tower is cooled with
CO2 gas to room temperature.

6.2.8 Refrigeration unit

This unit consists of a screw refrigeration compressor unit (carbon dioxide condenser),
various valves and pipelines.

(1) The screw refrigeration compression condensing unit is mainly composed of screw
refrigeration compressor, vertical condenser, liquid receiver, gas-liquid separator, etc.
(2) Carbon dioxide condenser

The carbon dioxide condenser is a tube-and-tube heat exchanger. The shell side is
carbon dioxide gas, with a pressure of 2.5Mpa; the tube side is the refrigerant R22.
R22 is compressed by the compressor and enters the tube side of the carbon dioxide
condenser through the expansion valve. R22 absorbs heat and evaporates in the tube
side; carbon dioxide absorbs cold in the shell side and is liquefied. The liquefied
carbon dioxide liquid flows into the carbon dioxide storage with the help of the liquid
level difference.

6.2.9 CO2 purification unit

The carbon dioxide purification device includes reboiler and purification tower.
Before the gas is liquefied, it first passes through the reboiler to vaporize the liquid in
it to obtain a higher purity gas. It moves from bottom to top along the purification
tower and contacts the liquid from the liquefier in the purification tower from top to
bottom. The liquid forms a liquid film in the purification tower packing (imported

high-efficiency stainless steel packing). When the gas passes through the liquid film,



mass transfer occurs. The impurities in the carbon dioxide are transferred from the
high concentration side to the low concentration side. After repeated cycles, the
purpose of liquid purification is achieved. The purification system plays a distillation
role here, without adding additional energy consumption, thereby ensuring the high
purity of the carbon dioxide liquid entering the liquid storage tank. When the carbon
dioxide liquid accumulated in the reboiler reaches a certain liquid level, it is
automatically transported to the liquid storage tank by a variable frequency shielded
pump. The start and stop of the shielded pump is automatically controlled by the
liquid level.

6.3.0 Storage Tank

This unit is mainly composed of carbon dioxide storage tank and valves. The carbon
dioxide condenses and liquefies into a carbon dioxide liquid that enters the tank for
storage. The carbon dioxide tank is a low-temperature pressure vessel. In order to
facilitate the monitoring of the liquid carbon dioxide level in the tank, a weighing
device is installed to observe the weight of carbon dioxide in the tank at any time, and
to control the upper limit of the carbon dioxide liquid level in the tank and
automatically send out an alarm signal. In order to ensure the safe operation of the
tank, a pressure vessel, a safety valve, a pneumatic ball valve and a manual ball valve
are installed to vent; if the tank is over-pressured, the pneumatic ball valve is
controlled by an electric contact pressure gauge to vent, and when the pressure drops
to a certain value, the pneumatic ball valve automatically closes. If the tank is
over-pressured and the pneumatic ball valve and safety valve do not work, a manual
ball valve is used to vent. In this way, there are three valves to ensure the safe
operation of the pressure vessel.

6.3.1 Electrical control unit

PLC and touch screen are the main equipment of this unit.

The programmable controller combined with the touch screen is used for control,
making the operation simpler and more intuitive. All working conditions of the
equipment are displayed in the form of graphics or Chinese menus in front of the

operator, and the automatic and manual operation interfaces and fault screen history



records are clear at a glance. Closed-loop control is adopted for all control points to
realize the system fault self-diagnosis function, that is, various automatic valves and
motors of the system are fed back to the PLC in the form of switch quantities, so that
the PLC can detect the switch status of various valves, the start and stop of the motor
at any time. When the system is running normally, this information is clearly
displayed on the simulation screen. Once a part of the system fails, the touch screen
will switch to the fault display screen and directly display the fault part, the cause of

the fault or which device has failed in Chinese, which is convenient for equipment

maintenance and improves the maintenance speed of the equipment.
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YcranoBka i BUPOOHMITBA Byryekucaoro rayy CO?2 3 rasis OpoainHs
oioerano.ry Ha 1000 xr/rox

1. B ocHOBI 1bOro AN3alHYy JIEKUTh:

Cupuii ra3: 96.56% CO2 i3 3aBogy OioeTaHOIy
KinneBa nomimka CO2: xapuoBuii knac 99.998%
[IpoayxtusHicTh: 1000Kr/TO

2. TexHosoriuna cxema npouecy BupooHunrsa CO2

BEXHA
Faepeno CO2 p| CHCHAEEEA |[—| OURCHAa BEXa | —#|IIOHOepefEEOf —

T " agcophoni

faK AMA HeKOHITEH-

TP OBAHOTO CIHPTY EoAz
IO THAHA ¥ OmogHA .| agcop PIrifea Eeda s
TIOATIITEA EaEpece RO1 CYLIAPEA " | sETME OBAMET BYTiTI AN .

OWMIEHHATA |

OHCTHITALNA
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p| CYLEBMIEHA AR > Eg.K Az = bepir armra | FHIIEL OBY Bl
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3. 3araabHa cnenudikanis cucTeMu

[TponykTuBHICTE BUpOOHUIITBA ByTJIekucioro razy: 1000 kr/rox
KoedirienT BUpoOHUIITBA BYTIEKHCIOTO Ta3y: >80%
Crannmaptauii podounii Tuck: 2.0MPa

TemmepaTypa 30epirafsi piJKOTO BYTJIEKUCIIOTO
razy : - 18

UwrcToTa BYTJIEKHCIIOTO ra3y Micist 00poOKwH:
>99.998%

Hanpyra: 380V



4. Cucrema BupooHnuTea CO2
Icuye Tpu T MeToiB BupoOHUNTBa CO2, a came:
A. MeToJ1 HU3bKOTO THUCKY;
B. MeToa cepenHbOTO THUCKY;
C. MeTtoz BUCOKOIO TUCKY.

Ocb TOPIBHSAHHS TPHOX PI3HUX METO/IIB:

Hu3LKUH TUCK

CepenHiil TUCK

Bucokuii Tuck

BupoOoHuumii Trck

0.6~0.8 1.6~2.5 6~9
(MPa)
Temneparypa 4250 [12~25 2030
3pixenHs (°C)
[IpoayKTUBHICTD 18~24 994~1052 595~743
(xr/mM3)
Uncrora (%) Busnavaetncs 3a 99.9-99.99 Buznavaetncs 3a

JOKEPENIOM Ta3y

JDKEPEIIOM rasy

30epiraHHs npu

30epiranHs B

Crioci0 36epiranus HemoxnmmBo
! HU3BKHUX cTajieBUX OajoHax
30epiratu
TeMIIepaTypax
Tpy0ormpoBin TpyOormpoBin 31 cTasieBux 0ajgoHIB

T"'azonocrauanasa

(mepioguuHOi Aii)

(mepiognuHOi i)

Mu BukopuctoByeMo MeTo] BUpoOHNITBa CO2 mix cepeAHIM THCKOM.

[Ticns Toro, SIK BYIJIEKHCIHUMA Ta3 CTUCKAETHCS 1 OYUIIAETHCS CIICIMIATBHUM OE3MAaCISTHUM
BYTJICKHCIIMM KOMIIPECOPOM, BiH 3PIIKYETHCS B CUCTEMI CKparuieHHs. TemrepaTypa KOHAeHC Al
craHoBUTh -18°C ~ 22°C, a ryctuHa - 994 ~ 1052 xr/m3. 3a Takux poOOYMX YMOB PiIKUi
BYIJICKHCIIMI Ta3 JIETKO 30epiraT y BEIMKHX pe3epByapax i TPaHCHOPTYBATH aBTOIMCTEPHAMHU.
[licns BumapoByBaHHS 1 JEKOMIIpecii piAKHIA BYIJIEKHCIHH ra3 Moxe OyTH Oe3mocepeqHbo
BIJINPABJICHUN B Ta30BY TOUYKY MiJKIIOYCHHS, a00 K 3allOBHCHHWHA B CTAJIEBHI OalOH BHCOKOTO
TUCKY 3a JOIOMOTrOI0 OyCTEpHOTro Hacoca. Byriekucnuil ra3 OYHMIIAeThCs METOJOM CEPEeIHBOTO
THUCKY, 1 HOTO 1HIEKC YUCTOTH MOXe Aocaratu 99,998% micis 3pimkeHHs Ta ounieHHs. OCKITbKH
BYIJIGKHCIMM Ta3, OTPUMAHUM TaKUM CIOCOOOM, Ma€ BHCOKY YHCTOTY Ta €(eKTHBHICTh
30epiraHHs, a TAKOXK MPOCTHIN y BUKOPUCTaHH1, OUTBIIICTh KOPUCTYBAUiB y KpaiHi Ta 32 KOPJAOHOM
00HuparoTh came Iei MeTo.



5. Cnucox 00J1axHAHHSA

Ne HasBa CTpyKTypa cucteMn Crnenudgikanis Ta Moaeab
0ax 1T pO3BEIEHOTO 2M3, 304
bak I CIIUPTY
PO3BEACHOTO OYMCHA KOJIOHA ®400 L=4000, 304
CIIUPTY
1 HAIIOBHIOBAY ro¢posanuit muct 250, 316
BOJISTHUH HacoC migiiom 20M notik 5T
JaTYUK PiBHS PiAMHU DN25 700MM, 304
MHEBMAaTUYHUMN KIlalaH DNI125 DNS50
cKpyOep ®400 L=4000, 304
BonsHa ckpyoep
2 BeXa HaIlOBHIOBAaY rodposBanuit muct 250, 316
MMHEBMATHYHUH KJIaraH
ajzicopOIrifiHa KoJIoHa ®600%2000, 304
aKTHBOBAHE BYT1JIA CH-18 ¢4 3 xoxocoBOi
3 Honepems HIKapIyIH
ajicoporis _
MMHEBMATUYHUI KJ1allaH DN150 DN25, 304
eJICKTpOHAarpiBa4y 15KW, 304
TIOBITPSTHA TTOAYIITKA 40M3  ¢3200x6000, 304
4 | Tlomymka Gesmexy | AGTIHK TATOBOTO KaHaTy 10M 4-20MA
YCTaHOBKA MOBITPSHOI
MTOAYIIIKH B 3060pi
KOMIIPECOP 8.5M3/MIN
N JRD25 DN25 L=500MM , 304
METaJICBHIA TITAHT
S Kowmnpecop JIATYUK TUCKY 0~4.0MPa
JATINK TEMIIEPATyPH -50~200°C
MTHEBMATHYHUI DN15, 304
KJIanaH 3 KyTOBHM
MO0CaJOYHUM MiCIIEM
XOJIOHA CYILKA 8.5M3/M, 304
py4YHUl KyIbOBHI KpaH DN50, 304
6 XonoaHa cymka
JATINK TUCKY 0-4.0MPa
JATYUK TEMIEpaTypH 0-300°C
. D600%2000, 304 macusaris
azicopOITisl, CyITIbHA KOJIOHA .
MOBEPXHi




HarpiBay

I15KW

AKTHUBOBAHC ByI‘iJ’IJ’IH

CH-18 ¢4-¢6, 3 K0KOCOBO1

HIKAPITyTH
7 AncopOiiina Ta oCyIIyBay 4A @5
CyIIWIbHA KOJIOHA -
¢biteTp 304
ITHEBMATHYHUN KYJTHOBHI DNS50, 304
KpaH
JATINK TEMIIEPATypPH 0-300°C
PEAYKLIHHUH KJIamaH 3 DN20
ABTOMAaTUYHUM KEPYBaHHSIM
TBUHTOBHUH arperar 3 1000KG/H 120KW
BOJISHUM OXOJIOJDKEHHSIM
KOXKYXOTpYOHHUIH
0XOJIOKYBad BOJIU
koHaeHcaTop CO2 90M2, 304
8 XOJ0UILHUK
MIePETBOPIOBAY THCKY 0-4.0MPA, 304
ITHEBMATHYHUN KYJTHOBHI DNS50, 304
KpaH
MaHOMET] 0-2.5MPA
3BOPOTHUI KJIanaH DN25
3aII00DKHUN KiIallaH A21W-40P  DN20, 304
OYHMCHA KOJIOHA ®300 L=5000, 304
peboiinep ©450, 304
9 Oumimenns HAINOBHIOBAY 304
JaTYMK PiBHS PiAMHU 400MM
HacocC 5T/h migitom 30M, 304
BaKyyMHUH 0aK st 50m3 %3, 16MnDR
30epiranas
Bak s PIBEHB Mepenaxy TUCKY
10 .
30epiranms pyYHUI KyTHOBHH KpaH DN25
piauHHA
MaHOMET] YXC-100Z 0~1.0MPa
3armo0i>KHUH KiIaraH A21W-40P
MPOrpaMOBaHM KOHTPOJIED, S7-smart SRA0
MOJTYJTb
Enexrponna N
11 MIPOMHUCIIOBUH KOMIT'TOTEP
cucrema
YIpaBITiHHSL IHIIT eNeKTPUYHI

KOMIIOHCHTH




mporpamMHe 3a0e3rmeueHHs IS
YIPaBIiHHS 3 HE3aJICKHUMU
MpaBaMH 1HTEICKTYaTbHOT
BIIACHOCTI

1. JleranbHuii onuc cMCTEMH

1.1. 3aranpHuM orysiy

YCTHOBKa CKIIaaeThCs 3 0aKy pO3BEIEHOr0 CIHPTY, CKpybepa, 60Ky morepeaHbol
aJcopOITii, MOBITPSIHOI IMOMYIIKH, KOMIpECii, CYIIIHHS Ta OYHIICHHS XOJOIHOIO
CyIIapKoOr0, aJcopOIlii, CYNIHHS HAa MOJICKYJISPHHX CHTaX, 3PiIPKCHHS, OYHINCHHS,
30epiraHHs Ta HAlOBHEHHS, 3allOBHEHHsI aBTOLIMCTEPH, HAMOBHEHHS OAallOHIB Ta
iHIMX ONOKiB. BoHAa BUKOPUCTOBYETHCS Ui BUPOOHHUIITBA BYIJIEKUCIIOTO Ta3y, IIO
YTBOPIOETBCS B Tporeci (epmeHTarmii, 1 ¥WOro OYMIICHHS /IS IOJAIBIIOTO
BUKOPHUCTAHHS. JlaHWi T€XHOJIOTiYHU MPoIeC BUIJISIA€ HACTYMTHUM YHHOM:
Byrnekucnuii ra3, 1mo yTBOPIOEThCS B Ipolieci OpOMAiIHHS, CMOYAaTKy MOTpaIuisie B
CUCTEMY BiJTHOBJICHHS PO3BEJICHOTO CIIUPTY, SIKa HE TUTLKHA BHJIAJISIE TOMIIIKH, TaKi SK
CIUPTH Ta Jmigu, mo Mictatees B ras3i CO2, ame i pereHepye crupT. Komm
KOHIIEHTpAllil CHUPTY B pe3epByapi 3 MUPKYIIOIOUOK BOAOIO nocsrae 3%,
po3b6aBnenuit cnupT MoxkHa pererepyBaTh. [lotim ra3 CO2 mogaetbest B CKpyoOep, 1ie
CIHUPT, 3BaKCHI YAaCTUHKM B Ta3l 1 JOMINIKH, PO3YMHEHI Yy BOJI, JOJATKOBO
BUMHUBAIOTHCS. [1icis TBOpa30BOro MPOMUBAHHS BOJOKO BYTJICKHCIUH ra3 HAJAXOAUTh
y IBOCTYIICHEBY MapajelbHy KOJIOHY MOMEepPeaHbOI afacopOilii, 110 BUKOPUCTOBYIOTHCS
no uep3i. Konona mnomepeannboi aacopOIii 3amoOBHIOETHCS BHUCOKOE(PEKTUBHUM
AKTUBOBAHUM BYTUUIAM JUISl TOJAIBIIOL  afcopOIii OpraHiyHUX MOJICKYJ, IO
MmicTaTees B Ta3i CO2. Ha manomy erarmi BigHocHO unctuii CO2 cruckaerbes no 2,0
MIla 3a 10MOMOT00 TBOCTYIIEHEBOTO 0€3MAaCISTHOTO KOMIIPECOpa BYTJIEKUCIIOTO Ta3y.

Jns 3a0e3nedenHs crabiibHOl poboTn Komrpecopa CO2 MiX KOJOHOIO MOINEPEIHbOT



afcopOIlii Ta KOMIPECOPOM JBOOKHCY BYIJICIIO BCTAaHOBJIIOETHCS TMOBITPSHA
nonymka. CTHCHEHUH ra3 OYMIIYETbCS B XOJOJHIM cymapui, aacopOuiiiHii Ta
CYIIMJIbHIM KOJOHaX, a OYMINEHUH BYTJICKUCIUN ra3 KOHJIEHCYETbCS B PIAUHY NPHU
temreparypi -20°C B KOHIEHCATOpP1 BYIJIGKHCIIOTO Ta3y; KEPENIO XOJIOAY IS
KOHJIEHCAaTOpa 3a0e3MeuyeThCsl KOHICHCAIIHOI YCTaHOBKOK. PiIKuil ByrieKHCINA
ra3 nepeKkayyeTbCcsi B Ta300YMCHY KOJIOHY 1 peboiijiep uepe3 Hacoc i, HapemTi, B
pesepByap st 30epiranHs. Komm kopucTyBadi MpoJaroTh BYTJIEKHCIWN Tra3, BOHU
MOKYTh 3aIPaBIIATH HOro B aBTOLMCTEPHY 3a JOMOMOIOI0 3alpaBHOro Hacoca abo

3aKadyBaTH HOro B OAJIOH 3a JOOMOT0r0 Hacoca s HanoBHeHHsT CO2.

1.2. CTpykTypa 00JIagHAHHS

1.2.1 biiok ounIieHHs

Cximamaetbest 3 OamrTu  ckpybepa, pesepByapa Hisi PO3BEACHOTO  CIHUPTY,
IUPKYJISAIIAHOTO HAacoca, MAarHiTHOTO JaTdydKa pIBHSA KiamaHa Ta KJIamaHHUX

TpyOOIIPOBO/IIB.

1.2.2 Ckpy0ep

OOnanHaHHs B OCHOBHOMY CKJIQJA€ThCS 3 BOJSHOI CKpyOep KOJIOHM, MarHiTHOTO
JTaT4YMKa PiBHs KJamaHa, PI3HUX KIamaHiB 1 TpyoompoBosiB. Ckpydep € OCHOBHUM
eneMeHToM 1€l ycraHoBkd. lle rodpoBaHui JTUCT 3 HEpPXKaBIFOYOI CTaii st
[IAKyBAJIbHOI KOJIOHM HU3BKOTO THUCKY. Byriiekuciauil ra3 tede 3HM3Y BrOpy, a
IIPOMHBHA BOJ]a pO30PU3KYEThCS BHU3 3 BEPXHBOI YACTHHU KOJIOHU. 'a3 3HaXOaUThCs
y IpAMOMY KOHTAaKTi 3 IPOMUBHOIO BOJIOIO, 3aB/ISIKM YOMY 3Ba)KCHI YACTUHKHU Ta 1HIII
rpy0ol JOMIIIKK, IO MICTATBCA B CHPOMY Ta3l Yy BOJIONPOMHUBHIN KOJIOHI,

BUMMHBAKOTHCA.

1.2.3 brok monepeaHboi aacopOrii

VYcTaHOBKa CKIQJA€ThCS 3 ABOX MapalelbHUX aJCOpOIIHHMX KOJIOH, KJAMaHiB 1
TpyOonpoBoaiB. JIBi mapanenbHi ancopOIiiiHI KOJOHM TEPEeMHKAIOThCA IS
3abe3nedyeHHs1 Oe3mepepBHOI poOOTH BCHOTO MPHUCTPOrO. B amcopOmiitHii KoOHI
CTUCHEHUU BYIVICKUCIUN Ta3 OYMINAETHCS BiJ[ 3aJUIIKOBUX CYJIb(IiAIB 1 JETKHX

CIOJIYK (ameranpaeriny, MEpKaITaHy), BOIU Ta 1HIITAX JIOMIIIIOK.



1.2.4 TloBiTpsiHa MOAyIIIKA

Lleit 670K B OCHOBHOMY CKJIQJIA€ThCA 3 TOBITPSIHOT MOTYIIKH, KPOHILITEHHA MTOTYIIKH,
JaT4YMKa 3MIIMICHHS TATOBOTO Tpoca 1 T.A. [loBiTpsHAa TOAYIIKa € OCHOBHUM
oOJagHaHHSAM I[HOTO MPUCTPOIO. BOHA BCTAHOBIIOETHCS MK BOJSHUM CKpyOepoMm i
KommpecopoM. Moro (yHKIis monsrae B TOMy, I0O KOMIIGHCYBATH 3MiHY THCKY
cuporo rasy, BinmirpaBatd OydepHy poib 1 cTabuTi3yBaTW THCK BCMOKTYBaHHS

KoMITpecopa s 3a0e3nedeHHs 6e3nepebiitHoi poOoTH KoMITpecopa.

1.2.5 bmox xomrpecii

OcHOBHUM 00NaJHaHHAM L€l YCTaHOBKU € Oe3macisHuii kommpecop CO2, skuit
CKJIAJAa€ThCS 3 OCHOBHOI'O OJIOKY KoMIpecopa, OJIOKy (iTbTpiB BCMOKTYBaHHS
MOBITPsI, OJIOKY TEPBMHHOTO TaK BTOPHWHHOIO ceraparopa, OJIOKY MacisHOTO
¢biTbTpa, OXOJIOKYBada 1 3amoOKHOrO KjamaHa. Byriekucimii ra3 CTHUCKA€ThCS B

JIBA €Taru, i TUCK miaBHIyeThbes o 2,0 Mlla.

1.2.6 Biok 0X0n0oKEeHHS Ta OYHIIICHHS

XonoannbHAa Ta OYMCHA YCTAaHOBKA B OCHOBHOMY 0a3yeThCsi Ha TPHHIMII
OXOJIOJDKEHHSI Ta ocylleHHs. KommpecopHuif ra3 OXOJOMIKYETHCS —MUIIXOM
TEIUIOOOMIHY Yepe3 BUIAPHUK, 3aBASKM YOMY BOJSHA Mapa B CTUCHEHOMY rasi
OXOJIOJIKYETBCS 32 PAaxXyHOK 1300apHOTO OXOJIOMKEHHSI 1 KOHJCHCYETHCS B PIIAKY
BOJly, SIKa BUBOJUTHCS 3 CHCTEMH 3a JOTIOMOTOI0 JIPEHaXy, pOOJISYM CTHCHEHHH Ta3
CO2 yucrimmm. Ilin gyac poOoTu ocymryBay 3AiMCHIOE aBTOMATUYHHUN JpEHaX, a

xosnoxoocyuryBad i kommpecop CO2 6710KyIOTECS 1 aBTOMATUYHO BiAKPUBAIOTHCS.

1.2.7 AncopOiiiiHa CynmmibHa yCTaHOBKA

Ie#i 610K CKIIATAETHCS 3 IBOX KOMIUIEKTIB MapajieIbHUX aJCOPOIINHUX CYITHMIHBHUX
KOJIOH, MaHOMETpiB, KjamaHiB 1 TpyOompoBoxiB. J[Bi mapanenbHi amcopOuiiiHi
CYIIWIIbHI KOJIOHH TIEPEMUKAIOTHCS sl 3a0e3neueHHs: 6e3nepepBHOI poOOTH BCHOTO
mpucTporo. B afcopOmiiiHii CyImIWIbHIA KOJOHI CTHCHEHUH BYTJICKHCIHA Ta3
OUHMINAETHCSA BIJl 3aTUIIKOBUX CYIbQIMIB 1 JETKHX CIOJYK (aleTaabaeriay,
MepKarnTaHy), BOJM Ta IHIIMX JOMIIIOK. AncopOuiliHa CyIIMJIbHA KOJOHa SBJISIE

CO0OI0 yCTaHOBKY 3 HepxaBitouoi crami mig Tuckom 2,5 MIla. Hwkns dactuHa



3allOBHEHA TpPaHy/IbOBaHUM (chepuyHUM ab0 IWIHAPUYHUM) aKTHBOBAHUM
ByritbHUM ajncopbentom CH-28 ab6o CH-18, a BepxHs uyacTMHa 3allOBHECHA
cepuYHUM MOJIEKYJISIPHUM CHUTOBUM ocymryBaueM SA. Jlng 3anoGiranHs
MOTPAIITHHS MOPOLIKY aKTHBOBAHOTO BYTULISA 1 MOPOUIKY OCYyIIyBaya B CHCTEMY 1
0JIOKYBaHHS KJIAMMaHIB 1 TPyOONPOBOIIB, Y BEPXHIH 1 HUKHIN YaCTHHAX aJICOPOIIHOT
CYIIMJIBLHOI KOJIOHHM, TOOTO Ha BXOJI 1 BHXOAlI Ta3y, BCTaHOBJIEHI (GinbTpu 3
HepxkaBitouoi crami. JIBi ancopOuiiHi CyMMIIbHI KOJOHHU MPAIOlOTh 1Mo uep3i. Yac
poboTu koXxHOi Oamth cTaHOBUTH 24 roamHu. OmHa OaimTa Mpaiioe, MOKH IHIIA
BIIHOBIIIOEThCS. Perenepartis akTMBOBAaHOTO BYTUUIA Ta MOJEKYISIPHOTO CHUTa
MOBEPTAETHCS B HArpiBad 3a JOMOMOIOK OYMIICHOTO BYIJIEKUCIIOTO Tra3y, a
BYIJIGKHCIIUI ra3 HarpiBaeTbcsi B HarpiBaui. TemmepaTypa HarpiBaHHS CTaHOBHTH
110-160 °C. AncopOuiiiHa cymInmiIbHa KOJIOHa OXOJOKyeTbess razom CO2 nmo

KIMHATHOI TeMIIepaTypH.

1.2.8 Biok 0XomomKeHHs

Lleit arperaT CKJIQHa€Tbcsi 3 TBUHTOBOTO XOJIOMWIBHOTO KOMIIpecopa (KOHIEHcaTopa
BYTJICKHCIIOTO Ta3y), Pi3HUX KJIANaHiB 1 TpyOOIPOBOIIB.

(1) T'BuHTOBHIi XONOIMIBHMIA KOMIIPECIHHO-KOHACHCATOPHUN ~arperaT B OCHOBHOMY

CKJIaAa€TbCA 3 TBHHTOBOI'O XOJIOAWJIIBHOI'O KOMIIPECOPA, BCPTUKAJIBHOI'O KOHACHCATOpA,

pecuBepa, Ta30piJMHHOTO cenapaTropa TOLIO.

(2) Kompencarop Byrmekucioro rasy. KoHIeHCaToOp IBOOKHCY BYIJIEIIO SBISE COOOIO

TEIUTOOOMIHHHMK THITY «TpyOa B TpyOi». 3 00Ky 00OJIOHKH - BYTJCKUCIUN Ta3, 3 THCKOM 2,5
MlIla; 3 Goky TpyOok - xomomoareHT R22. R22 cruckaeThcst KOMIIpecopoMm 1 depes
PO3IIMPIOBANILHUN KIIallaH HAJAXOAUTh B TPYOHY YaCTUHY KOHICHCATOpA BYTJIEKHUCIIOTO Ta3y.
R22 mornmuuae Temio 1 BUIAPOBYETHCS B TPYOHINM YacTHHI; BYTJICKHCIHA Ta3 TOTJIMHAE
X0JIoA B OOOJOHIN 1 3pIIKYEThCS. 3a TOMOMOTOI PI3HMIN PIBHIB PIAUHHA 3PiIKCHHMA

ByFJIeKI/IC.HI/II\/'I ra3 HaIXOAUTh 40 CXOBHUIIlA BYTJICKHUCIIOIO ra3y.

1.2.9 Bnok ouyuntienas CO2

[TpucTpiit 11 OUYMIIEHHS] BYTJIEKHCIIOTO Ta3y CKIIAIA€ThCs 3 pedoitepa Ta OYUCHOT
koioHu. Ilepen 3pipKeHHSAM ra3 CIOYaTKy MPOXOIUTH depe3 peboinep mns
BUTIAPOBYBAHHS PIJUHM, IO 3HAXOIUTHCA B HHOMY, 100 OTPUMATH YMCTIIIMN Tas.
Bin pyxaerbcs 3HHM3y Bropy B370BXXK OYHCHOI KOJIOHM 1 KOHTaKTy€ 3 PIIUHOIO 3i

3piJDKyBavya B OYMCHIN KOJIOHI 3BepXy BHU3. PimHa yTBOPIOE pifKy IUTIBKY B HAOMBII



OYHCHOI KOJIOHH (IMITOPTHA BHCOKOehEKTHBHA HAOMBKA 3 HeprkaBirovoi craii). Komun
ra3 TPOXOIUTHh Yepe3 PIAKY IUIBKY, BigOyBaeThcs MacooOMiH. JloMimku, Mo
MICTATbCA Yy BYIVIGKHCIOMY Ta3i, TMEpPEeHOCATbCA 31 CTOPOHM 3 BHCOKOIO
KOHIICHTPAIlI€I0 Ha CTOPOHY 3 HHU3BKOI KOHIeHTpalie. I[licas OaraTopa3oBux
[UKJTIB METa OYHUIICHHS PIIUHUA J0CiITaeThest. CUCTEMa OYUIICHHS BiJIIrpae TYT POJIb
IUCTHIALIi, 0e3 JOJaTKOBOTO CIIOKMBAHHS €HEprii, THM caMHM 3a0e3Neuyroun
BHUCOKY YHCTOTY PIIMHU MIOKCHUIYy BYIJICHIO, IO HAAXOMUTh B pe3epByap s
30epiranHs piguHu. Konm HakomuueHa B pebOoiyiepl piauHA JIOKCHIY BYTJICITIO
J0CSITa€ TEBHOTO PIBHSA PIIWHUA, BOHA aBTOMATHMYHO TPAHCHOPTYETHCS B Oak is
30epiraHHs piAMHU 32 JONOMOTOI0 HAacOCa 3 PErysbOBAaHOI0 YacTOTOMO. 3amycK i

3YMHMHKA HACOCa aBTOMATUYHO KOHTPOJIIOETHCS PIBHEM PiIHHH.

6.3.0 HakonnuyBanbHuil 6ak

Ils ycraHoOBKa cCKIIaJa€Thbcsl 3 pe3epByapa Ui 30epiraHHs BYIVIEKHCIOTO razy Ta
KJIanmaHiB. Byriekucnuii ra3 KOHACHCYETHCSA 1 3PIIKYETHCS B PIAKHA BYTJICKHCIHMA
ras, SsKMi HaJXOIWTh B pe3epByap s 30epiranHs. bak nis Byrjekucioro rasy - 1e
HU3BKOTEMIIEpaTypHa MOCYANHA IiJ] TUCKOM. J{JIs TOJIeTIIeHHs KOHTPOJIIO 3a PIBHEM
PIIKOTO MIOKCHAY BYTJCII0O B pe3epByapl BCTAHOBJICHO BAaroBHM MPHUCTPIA, SKHMA
J03BOJISIE B OYIb-SIKMH MOMEHT CIIOCTEpIraTH 3a Barow JIOKCHUIY BYTJICIIO B
pe3epByapi, a TaKOXK KOHTPOJIOBATH BEPXHIO MEXKY PIBHS PIIKOTO J10KCHAY BYTJIELIO
B pe3epByapl 1 aBTOMaTHYHO TIOJaBaTH CHTHaN TpuBoru. Jlns 3abe3medeHHs
Oe3reyHoi eKcIuTyaTallii IMCTepHW BCTAHOBJIICHWM HamipHUN Oak, 3amo0iKHUN
KJIallaH, TTHEBMATUYHUN KYJIBOBHH KpaH 1 PYYHHA KYJIHOBUH KpaH ISl BUITYCKY
MOBITPS; AKIIO B LMCTEpHI HAUIMIIKOBUN TUCK, MHEBMATHMYHHHA KyJbOBHH KpaH
YIPABISETHCS €IEKTPUUYHUM KOHTAKTHAM MaHOMETPOM JIJIsl BUITYCKY MOBITPS, 1 KOJIU
THUCK MaJla€ 0 MEBHOTO 3HAYEHHs, MHEBMATUYHUI KyJbOBUH KpaH aBTOMATUYHO
3aKpUBAETHCA. SIKIO B pe3epByapl HAJIMIIKOBUN THUCK 1 MMHEBMATHYHHHN KYyJIbOBUMA
KpaH 1 3amoODKHMH KJIamaH HE CHpPalbOBYIOTh, JJS BUAAJICHHA TOBITPA
BUKOPUCTOBYETbCS PY4YHUM KyJIbOBHM KpaH. TakuM 4YMHOM, TpU KIIAIaHU

3a0€31evyroTh 0€3MeYHy eKCIUTyaTallil0 YTCAHOBKH IIi]] THCKOM.

6.3.1 Enextprunuii 6J10K yrpaBiiHHSA



[TporpamoBanuit kortponep (ITJIK) i ceHcopHUil eKpaH € OCHOBHUM OOJaTHAHHSIM
1p0ro npucTporo. IIporpamoBanmii KOHTpoOJEp y MOETHAHHI 3 CEHCOPHUM E€KpaHOM
BUKOPUCTOBYETHCS JUISl YIPABIIHHSA, 0 pOOUTH POOOTY MPOCTIIIO Ta iHTYITHBHO
3po3ymimimor. Bei ymoBu poboTH 00naHaHHS BiIOOPaKAOTHCS Y BUTIIAI TpadikiB
a0o MmeHto. [HTepdeiic aBTOMATHYHOTO 1 PYYHOTO YIPABIIHHSA Ta 3alUCH 1CTOPIi
HECTPaBHOCTEH Ha eKpaHi 3po3yMimi 3 mepiioro norisay. s peamizamii QyHKIi
CaMO/I1arHOCTHKHU HECTIPaBHOCTEW CUCTEMHU JUIS BCIX KOHTPOJIBHUX TOYOK MPUHHSATO
3aMKHYTE YIpaBJiHH], TOOTO pI3HI aBTOMATHUYHI KJalmaHW Ta JABUTYHH CHUCTEMH
noBeptatoTbest 1o [IJIK y Burmsiai BenmnuuH mepemukanHsa, Tak mo [IJIK moxe B
Oyab-SKUH Yac BUSBUTH CTaH IEPEMUKAHHS DPI3HMX KIAIMaHIB, 3aIlyCK 1 3yNMUHKY
neuryHa. Komu cucrema npairoe HOpMaiibHO, 1151 iH(GopMaIiis 4iTKO BigoOpaXkaeTbes
Ha €KpaHl MOJETIOBAHHA. SIK TIJIbKM YacTWHA CHCTEMH BUXOIUTH 3 JIaAy, CEHCOPHUMN
eKpaH IEpPEeMUKAEThCS Ha €KpaH BiJOOpa)XeHHs HECHpaBHOCTEH 1 Oe3mocepeaHbo
BiJoOpaxkae HECTIpaBHY YaCTUHY, IPUYMUHY HECTIPABHOCTI a00 SIKUIl MPUCTPiii BUNIIIOB

3 Jlaqy KUTalChbKOIO MOBOIO, IO 3pY4YHO Al OOCIyroByBaHHsI OOJaJHaHHS Ta

MOKpaIIye MBUIKICTh OOCTYTrOBYBaHHS 00JIaTHAHHS.
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