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14 — 6. Extraction and compression of vinyl chloride gas ( & 257 RS g, & B )

During the production of PVC, liquid vinyl chloride is polymerized under pressure in the autoclave to form
polymerized PVC. The gaseous monomers that are also produced are then pumped out, compressed
and liquefied.
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Petrochemical industry (715 T3)
1. Crude Oil Stabilization (ZEFH)

Crude oil can be stabilized by degassing the dissolved gases from the crude and by stabilizing the True
Vapor Pressure [TVP] using a liquid ring pump or compressor. This is done by pulling vacuum on the
crude tank and pulling compression at discharge. TVP fluctuates based on changes in ambient
temperatures, which may impact the safety of crude storage tanks.
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2. Crude Oil Vacuum Distillation ([ EJHAVEZZZKES)
Crude oil is generally processed to produce gasoline and other Hydrocarbon fuels via either atmospheric or
vacuum distillation in refineries.
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This application involves applying a vacuum to a crude oil distilling column. The combination of heat and
vacuum separates the crude oil into different components based on their boiling temperature. Its
purpose is to enhance the recovery of the lighter components, such as gasoline. Vacuum distillation is
more energy efficient than the atmospheric distillation tower.
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Storage Tanks:

The storage tanks are 60 to 80 meters tall
and hold 20 million gallons of crude oil.
There are 200 steps to the top of the tank.

The tank has a floating roof. As the oil is
pumped in, the roof rises with the surface
of the oil and sinks again when oil is
pumped out. There are fire extinguishers
around the edge of the roof.
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Pumps and Motor:

The crude oil is a viscous liquid. Special
pumps are needed to drive it from the
storage tanks through the desalter and
heat exchangers and into the furnace.
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Oil and Gas industry (AR w1 3)

Safe, non-polluting gas and vapor management: Vacuum and compressor systems can handle saturated
inlet gas streams, explosive gas mixtures, dirty abrasive gas mixtures and unpredictable streams that
change with process variables.
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1. Vapor Recovery (Z&ZZRAEMEUL)

In the oil & gas industry, vapor recovery is the process of recovering stock tank hydrocarbon vapors either in
upstream production or downstream refining where the vapors are normally vented to atmosphere.
Vapor recovery can be achieved by pulling vacuum and thus, compressing vapors from stock tanks. By
using liquid ring pumps, Hexane vapors can be recovered, liquefied and then reused. Using a rotary
vane compressor in this application or process includes separating the condensable gases via a
separator and compressing the reclaimed gas into a sales line for distribution sales.
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Electric power Industry (EBfEESE)
1. Condenser exhausting (452 HER)

Condenser exhausting involves the removal of air and other non-condensable gases from the steam space
of power plant condensers. The purpose of removing these gases is to maintain the lowest possible
turbine backpressure. The equipment used for this application is crucial to the efficient operation of
thermal and nuclear power plants.
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2. Geothermal gas removal (HZERIEMLE)

Similar in application to condenser exhausting, geothermal gas removal involves the removal of air and
other non-condensable gases from the steam space of the condensers.

However, in geothermal power plants, the steam used to drive the turbine is extracted from the earth and
contains large amounts of corrosive gases.

The gases must be removed from the condenser in the most efficient manner possible.
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3. Vacuum priming

In this application, vacuum pumps are used to maintain a siphon in power plant cooling water systems.
Maintaining a siphon allows cooling water-circulating pumps to maintain design-cooling water flows
with minimum power consumption. Single stage liquid ring pump packages, often supplied with priming
valves, are ideal for this application because they prevent ingesting of water slugs into the pumps.

FECLRERI - 22 R P ACHERT BRI~ AR KB A R EOMFERE TR > BLER 22 B #4H + Priming ValvesfE it
FE R A Y > WA SRR UK HE AR -

Priming Valve for
water box priming




Typical Turbine Condenser Outlook

Non-Condensable Gas
Exhaust

= Water Box Priming

4. Fly ash conveying (F¢piEE)

This application consists of pneumatically conveying fly ash from the precipitator hoppers to a central
dry collection point under vacuum. The main advantage of this type of conveying system is that
since the ash is being conveyed under vacuum, any leakage is of air inward, and not ash
outward. The vacuum pump is chosen for this application because of its ability to tolerate fly ash
carryover into the pump.
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5. Flue Gas De-sulfurize (JEEERREERRE)

When flue gas is scrubbed to remove sulfur compounds, an aqueous slurry results. It is advantageous
to remove the water from the slurry and handle only the solid material. This is done using vacuum
filters. The liquid ring pump's ability to handle carryover from these filters makes it the ideal choice
for this application.
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6. Turbine gland exhausting ( Turbine Gland#§)

Steam turbines employ a gland to seal the shaft against inward air leakage. These glands are sealed with
steam. In order for them to function as designed, excess steam and condensate must continuously be
removed.
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7. Vacuum De-aeration (EZZ(&R.)

Boiler makeup must be de-aerated prior to being introduced into the system. This is sometimes done in a
vessel called a de-aerator. A vacuum is pulled on the vessel and the makeup water is passed through it
to remove all dissolved gases prior to introducing it to the system.
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8. Condenser initial evacuation—hogging (A5t 4E8HER —Hogging)

In order to start a thermal power plant, a condenser must be brought from atmospheric pressure to vacuum.
In some systems, requirements preclude the use of the condenser exhauster to perform this job. In
these cases, a separate vacuum device is used.
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9. Maintenance the condenser keep operating — Holding
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Pulp Industry (§t4&€ 7.3 )
Black Liquor Evaporation (Z&Z[2&])

Located in the pulp mill, the black liquor evaporator concentrates the black liquor obtained during the pulp
washing process so that the liquor can be used in a recovery furnace to reclaim chemicals for re-use in
the pulping process. The liquid ring vacuum pump is used to aid in the evaporation process.
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16 — 2. Brown Stock Washers (fHZEZE8E1%)

Brown stock washers remove the pulping chemicals (or "black liquor") from the raw paper stock prior to
bleaching or other stock preparation processes. The brown stock washer is typically a horizontal,
rotating drum filter with a vacuum created on the drum's interior. As the filter rotates into the stock, the
vacuum allows the stock to adhere to the outer surface of the drum and assists in removing (or
"washing") the black liquor from the stock.
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16 — 3. Lime Mud & Pre-coat Filters (AR JEEETEREEEES)

Located in the pulp mill, lime mud filters recover the lime used in the white liquor clarification process.
Similar to the brown stock washer, a lime mud filter is typically a horizontal, rotating drum filter with a
vacuum on the drum's interior. As the filter rotates into the lime mud, a "cake" of lime is formed on the
drum's exterior surface. It is then doctored off and reused in the white liquor process.
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Dregs Filters (JJIBRY)#EEEs )

Located in the pulp mill, the dregs filter removes non-combustible suspended particles; carbon particles
from incomplete combustion; iron compounds; and pieces of furnace refractory lining (i.e. "dregs") from
the "green" liquor before causticizing. The dregs filter is typically a horizontal, rotating drum filter with a
vacuum on the interior used to extract the particulate from the green liquor.
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16 — 5. Deckers (EZ=f/Ki%)
Deckers are used in the stock preparation process for thickening the stock. The decker is typically a rotating,

horizontal, drum filter that removes proportionate amounts of water from the pulp to increase the
consistency of the stock.
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Headbox Compressor/Vacuum Pump (FE2%55 BRAEH%I E 252%E)
Used in "air-padded" headboxes, headbox compressor/vacuum
pumps create a pressure/vacuum above the stock level (or
"pond" level) in the headbox to ultimately control the velocity by
which the stock exits the headbox ("jet" velocity) onto the moving
wire.

Vacuum pumps are usually configured to operate as both
vacuum pumps and compressors through a series of valves.
They either create a vacuum or a pressure in the void volume
above the pond level to control the static head in the headbox.
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Stock and Whitewater De-aeration Systems (JFEFIH/KBRRELR)

Stock and whitewater de-aeration systems are used in the stock preparation process to remove any
entrained air from the stock or from the dilution water prior to entering the head-box. Stock de-aeration
systems are important because they remove air from the paper stock, which causes pinholes in the sheet,
and ultimately effects printability, mechanical properties and overall sheet quality.

De-aeration systems typically use a two-stage vacuum system with the inlet to the first stage vacuum pump
at stock boiling point (27-28 in. HgV) and the second stage pump inlet pressure sized for a 4:1 compression
ratio between the first stage inlet. A pre-condenser is typically used between the de-aeration vessel and the
first stage vacuum pump and a small inter-stage separator is required between the first and second stage
vacuum pumps. Standard materials of construction are used for each vacuum pump.
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12 inHg(G) below

Flatboxes(%/K%5)

Flatboxes are stationary elements in the paper machine forming section that directly dewater the paper
stock as it traverses on the moving wire. There are typically 2-10 flatboxes on a paper machine, and are
usually connected to a common header. Pre-separation devices are required between the flatbox and the
vacuum header because of the large volume of water extracted from the process. Liquid ring pumps are
used to create the vacuum in the flatbox vacuum header.
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Couch Roll ({R#E)

On many occasions, the couch, which is the last vacuum service on the forming section of the paper
machine, has been called the most important dewatering service on the paper machine. The dryness of the
sheet as it exits the couch and enters the press section affects the dewatering characteristics of the press
section and steam consumption in the dryer section.

The couch is a stationary roll with a rotating, porous cover. The couch can have either one or two vacuum
boxes.

Couch Roll

J] Couch Roll

Q Low Pressure

/ High Pressure

O
o
c
o
>
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Low Pressure: ~ 10inHgG

High Pressure: 15 ~ 22inHgG




Suction Pickup & Transfer Rolls (85 R1EIEER)

The suction pickup "picks" the sheet off the wire in the forming section and guides it into the press section.
The transfer roll then transfers the sheet from one felt to another felt in the press section. Neither of these
services formally dewater the sheet. However, a small amount of water may be extracted from the sheet.
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Suction Press (EZZHE)
The suction press uses its mechanical action to extract the water from the paper sheet. In the press section,
large granite or hard rubber covered rolls are placed in close contact to form a "nip". A typical paper
machine can have 1-3 presses or "nips." As the paper passes through the nips, the water is pressed out of
the sheet into press felts that transport and cushion the sheet on its journey through the press section.
Presses can have suction or non-suction rolls to aid in the water removal process.
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Uhle Boxes(Suction Boxes) (F4f1k/K58) (8 ~ 17 “Hg(G))

Once a pressing action occurs in the press section, the press fabric (or "felts") contain a mixture of: water
and chemicals; paper stock; clays and fillers; adhesive residue from the paper making process ("pitch"); and
glues from recycled paper ("stickies"). Since each felt is a continuous loop, the water and contaminants
must be removed prior to the next pressing action. Uhle boxes are stationary suction boxes that span the
width of the felt and extract the water and contaminants accumulated by the felt in the pressing process.
Each felt can have up to two uhle boxes per felt.

Preseparation is required on all uhle box applications to prevent process water carryover into the vacuum
pump.
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Anti-Blow Box/Roll (5% #5) (10inHg(G))

In press sections that have "open" nips or in press rolls that do not support the sheet prior to entering the
nip, air currents may cause the sheet to flutter and either fold-over or break prior to entering the nip. The
anti-blow box is a stationary service used to create a vacuum upstream of the press nip to steady the sheet
prior to entry. Since dewatering is not achieved with the anti-blow box, no pre-separation is required.
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Anti-Blow Roll

Indonesia- Serang Mill / Sinar Mas Group
PM4- Re-cycle Kraft 4XEEZE 4 4%;
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Indonesia Sinar Mas Group

China Hai Nan Island — #4458 2 EZ2 448
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Indonesia- Perawang Mill
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Food and Beverage industry (&M MEVEIT3)

Many processes in the food and beverage industry can be optimized by the use of vacuum technology.
Vacuum pumps are used to lift and hold objects, and then release the object - a process that can be
found in all modern finishing facilities. In addition, vacuum pumps are used to remove air during food
packaging. This extends the shelf life of the food, and also eliminates odors.
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Milking systems (¥4 Z.48)

Milking cows by machine has become a standard procedure. The vacuum required to do the job can vary
greatly depending on the number of cows to be milked. The entire milking procedure must be
completed within two hours. In addition to transporting the milk, the vacuum used in these milking
systems performs other tasks as well, such as attaching onto the udder and holding the weight of the
milking claw assembly to the teat.
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Vacuum pump capacity Electrical data
litar/min at sea lavel <300 mater at 400V
Parlours g | Tied up giguns | Power Currant

50 kPa 42 kPa 48 kPa kW A
300 350 310 1.1 23
500 G600 530 1,5 28
700 B20 730 1.5 36
200 1060 940 2,2 5.1
1300 1530 1350 3 7.2
1600 1880 1670 4 9.1
2000 2350 2080 55 18
2500 2040 2600 7.5 152
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Metal industry (/8 17.3%)

Before casting, liquid pig iron contains undesirable large quantities of gasses such as nitrogen and oxygen.
In the degasification process, the liquid pig iron is either cast in a vacuum container where the gasses are
extracted, or a vacuum lance is used to pump down the contained gasses.
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Steam jets serve as the vacuum producer because of the large gas quantities. For cost savings, liquid ring
pumps are sometimes used in conjunction with steam jets.
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Mining industry (/RiE=)
Whether extracting alumina from, iron ore, phosphate, copper, titanium dioxide or coal, some generic
applications that can employ pump equipment are listed below.
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Vacuum filtration (EZ=iER)

Liquid ring vacuum pumps are well known for cake dewatering on disc, drum, belt, and precoat filter
applications. nash_elmo can assist in the proper pump sizing and selection based on the filtrate and
type of filter used.
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Multiple effect evaporators (ZZERFI7EEEER)

The final effect is typically under vacuum. Liquid ring vacuum pumps are used to remove the non-
condensibles in order to maintain the proper vacuum level in this effect.
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Waste gas recovery (g [E[U)
Liquid ring vacuum compressors are used to recover CO and other waste gasses produced in smelting and
other similar operations.

IKE B A R B — & B e L ERE R

Methane Gas Extraction (AR (F %) REAIRED)

Methane gas accumulation in underground coal mining is dangerous. Explosions and resultant loss of life can
and has occurred. Vacuum pump systems designed especially for this application are supplied to help
prevent this dangerous condition.
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Coal-Bed Methane Gas Recovery (R FSERBERUL)

This application is found in coalmines where two forms of gas may be produced. One gas is from
microorganisms feeding off the coal, and the other gas is from gas deposits in the mines. By drilling
into the coalmines, and locating sufficient gas deposits, the gas can be recovered through vacuum,
depending on suction and discharge pressures at the well head. The gas, once recovered by the low-
pressure vacuum, is then compressed by high-pressure compressors to a pipeline for processing or
used for cogeneration, etc.
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Normally the methane gas recovered is very clean but significant quantities of liquids may be entrained in
the gas. This gas is recovered for a number of uses, including cogeneration and gas plant processing
for redistribution of sale.
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Model: CVP-90H SS6 x 14 sets
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Root’s blower E4&

’ 4 mech. seals ‘
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EEENAE
REETRAR

IR RS T ER:

CE1-705FCD
HZE:-360 mmHg
%R E: 240.6 m3/min
HHTHEE:341.1 KW
H2:39.9%

i

1<

HREs: FER:

2BE3-620
HZEE:-360 mmHg
B E: 224 m3/min
BHTHER:298.4 KW
E:42.5%

28 7KEEZEIRE S 1957VPA + 1958VPA = 240.6 + 224.0 = 464.6 m3/min
2EKEBEZERIMTNE: 1957VPA + 1958VPA = 341.7 + 298.4 = 640.1 KW
FRER BHRIFR95% , B IR AERI5%

B2 EKEESREEHNINE = 640.1 KW / (0.95 * 0.95) =
P TH#RAEEE2.67T, 85EE7200hr(300X) 51 &,

28 KEIREFE E=709.3KW * 7200hr * 2.6 70/ = 13,278,096 T

709.3 KW

LABREEEE |

IR EL: TERS R EER:

CSB-450

HZE:-360 mmHg

R -458.9 m3/min

BHIDER:348.4 KW

WER:81.8%
BRSREZRMEES: 458.9 m3/min
BRSHREZTRERESMIIZE: 348.4 KW
R B ZR95% , HEhER B EEI 2% 100% ,
BECSRE ZE A A T = 348.4 KW / (0.95 * 1.0) = 366.7 KW

T *#REEE2 670, BFEE7200hr(300K)5TE,
15EKRSHREZT RS FEE=366.7KW * 7200hr * 2.67T/E = 6,864,624 7T

SEER.

= 13,278,096 - 6,864,624 = 6,413,472 JT/F
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Thank you for your listening




