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Product Description

A Deaerator is a device that is used for the removal of oxygen and other
dissolved gases from the feed-water to steam generators. The deaerator is
partofthe feed-water heating system. Itis usually situated between the last
low pressure heater and feed-water booster pumps. In particular, dissolved
oxygen in the steam generator can cause serious corrosion damage by
attaching to the walls of metal piping and other metallic equipment and
forming oxides. Furthermore, dissolved carbon dioxide combines with
watertoformcarbonicacid that causesfurthercorrosion.

In the deaerator, the condensate is heated to saturated conditions usually
by the steam extracted from the steam turbine. The extraction steam are
mixed in the deaerator by a system of spray nozzles and cascading trays
between which the steam percolates. Any dissolved gases in the condensate
are released in this process and removed from the deaerator by venting to
the atmosphere or to the main condenser. Directly below the deaerator is
thefeed-waterstoragetank,inwhichalarge quantity of feed-wateris stored
at near saturation conditions. In the turbine trip event, this feed-water can
be supplied to steam generators to maintain the required water inventory
during transient. The deaerator and the storage tank is usually located at a
highelevationtoensureanadequatenetpositivesuctionhead (NPSH) atthe
inlet to the feedwater pumps. NPSH is used to measure how close a fluid is to
saturated conditions. Lowering the pressure at the suction side can induce
cavitation. Thisarrangement minimizestherisk of cavitationin the pump.
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PACKMAN Deaerator Properties

DEAERATORS are devices that reduce the amount of oxygen in the water for
thesteamboilerfeeder. Theyareusedforpre-heatingthewaterenteringthe
steam boiler. PACKMAN’s DEAERATORS have two main components, one is
storage tank with a pre-heating input and another is a tower with a lattice
traytoaccelerate the separation of gasesintheinlet water.

The Storage Tank Specification

« Reservoirstoragetankishorizontal cylindrical.

« Thetankheadsisdesigned and manufacturedinaccordance with the
ASME standard.

« Hydrostatictestis performed onthetankupto6barpressure.

« Theheadtypeofthereservoiristhe Torispherical type.

« Thetankhasmanholeandhand-holewhichissuitableforpressurevessels.
« Thetankhasasteaminletforpreheating.

« Thebaseofthetankisintheformofasaddle.

. Thesheetismadeofsteelgrade SA36.

« Thelevelofthereservoiriscontrolled by the Lland controlleverwith
magnetic sensors.

« Thetankhasthenozzles neededtooperatethe DEAERATOR.

« Weldingofthereservoiriscarried out with submerged arc welding.

« Thetankhassuitable hooksfortransportation.

The Tower Specification

« Towersaredesigned and builtaccordingto ASME SEC. VIII, DIV.1.

« Towers are analyzed for seismic loading based on EARTHQUAKE DESIGN
CODE.

« Hydrostatictestiscarried outonthetowerto6bar.

. Thepressuredesignis3.5barandthe pressureis0.5bar.

. Towermade of stainless steel plate with agrade of 304L.

. Thetowerhasstainlesssteel lattice trays toremove additional gases.

« Thetowershould haveaseparate hookfortransportation.



Specifications Of The Equipments Installed On The Device APreheaing
line

« Magneticlevel controlwithfoursensorsfordisconnectingand connecting
waterand steaminletsolovalves

« Waterinletsolovalve-220V

« Steaminletsolovalve-220V

« Waterthermometerwith atemperatureratingof0-120°C

« Watermanometerwith adiameterof 150mm and arating of 0-4bar

« Reliefvalvewith 15PSIsetting pointand 5-35barworking pressure Suitable
drainvalveforthetank.

« Steam pressurelineforreducingtheinletvapor pressure (includingflange
needle filter,and a flanged vapor pressurizer device with a converter, flanes
and related fittings)

« Overflow trap for the tipping of the reservoir to the condensate (Overflow
Trap)

« Vacuum Breaker

o Completelyelectrical wired pane

Product Selection

Deaerators are particularly desirable when steam pressures exceed 50 psi.
For lower steam pressures, deaerator or a Thermal feed heating assembly
may be suitable. Large spread out steam systems with surging returns may
require additional storage or a split tank system. High make-up requirements
especially dictate the use of a deaerator. Pressurized deaerators must be
selected when blend temperatures exceed 180°F.

Horsepower refers to total system boiler capacity served by the deaerator.
Thiscapacity determinesthesize ofthe heatingassembly, the openings, the
overflow, the transfer pumps as well as the standard tank. The DEAERATOR
capacity is based on the volume of water to be heated, the water temperature
rise and the steam pressure available. High temperature returns over 227°
donotneedtobeheated and should be admitted under the waterline.

In order to determine the capacity of the deaerator, boiler capacity should
be determined. The deaerator is sized for the boiler capacity in pph. The
manufacturer designed the DEAERATOR suitable for the boiler capacity. If
someone needs to select the deaerator capacity by self, the following formulation
could be needed.
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Spray Type Deaerator
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GENERAL VIEW M
Model Unit PDR-S-5 PDR-S-10 PDR-S-18 PDR-S-30 PDR-S-50 PDR-S-70
Technical Data
Design Standard - ASME SEC.VIII. DIV.1
Flow Rate l:r/ 5,000 10,000 18,000 30,000 50,000 70,000
Working Pressure bar 0.5 0.5 0.5 0.5 0.5 0.5
Connectoins Size
Vacuum Breaker (N,) in 1/2 1/2 1/2 1/2 1/2 1/2
Safety Valve (N,) in 3/4 1 1 11/4 2 2
Steam Inlet (N,) in 3 4 6 6 6 10
Vent (Water Side) (N,) in 1 1/2 11/4 11/4 4 4
Water Inlet (N,) in 1 1 11/2 11/2 11/2 2
Vent (Steam Side)(N,) in 1 1 11/4 11/4 4 4
Condensate Return (N,) in 1 1 1 11/2 11/2 2
Drain (N,) in 1 1 2 2 2 2
Water Outlet (N,) in 3 4 4 5 5 6
ScrubberDrain (N,) in 3/4 3/4 3/4 1 1 1
Over Flow (N,,) in 1 1 11/2 11/2 2 2
Level Controller (N,,)A in 1 1 1 1 1 1
Level Controller (N,,)B in 1 1 1 1 1 1
Thermometer (N,,) in 1/2 1/2 1/2 1/2 1/2 1/2
Temperature Sensor (N,.) in 1/2 1/2 1/2 1/2 1/2 1/2
Circulation Pump (N,,) in 1 1 1 1 1 2
Hand Hold (M,) in 10 12 12 12 12 12
Man Hole (M,) in 16 16 16 16 16 16
Vessel Diameter (D) mm 1100 1200 1200 1200 1600 1750
Vessel Length (L) mm 2300 2400 3400 4000 4200 4600
Vessel Height (H) mm 1580 1700 1700 1700 2100 2300



Tray type Deaerator
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Model Unit PDR- PDR- PDR- PDR- PDR- PDR- PDR- PDR-

T-10 T-18 T-25 T-30 T-50 T-70 T-110 T-150

Technical Data

Design Standard - ASME SEC.VIII. DIV.1

Flow Rate lb/hr 10,000 18,000 25,000 30,000 50,000 70,000 110,000 150,000
Working Pressure bar 055 0.5 0.5 0.5 085 0.5 0.5 0.5
Number Of Tower - 1 1 1 1 1 1 1 2

Connectoins Size

Tank Connections

Man Hole (N) in 16 16 16 16 16 16 16 16
Equalizer (N,) in 1 1 1 1 1 1 1 1
Minimum Flow (N,) in 1 1 1 1 1 1 11/2 2
Pressure Indicator (N,) in 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2
Spare(N,) in 1 1 1 1 1 112 11/2 11/2

Drain (N,) in 1 1 2 2 2 2 2 2

Outlet (N,) in 4 4 5 5 6 6 6 6
Chemical DosingInlet(N,) in 1 1 1 1 1 1 1 1

Heating Steam Inlet (N,) in 11/2 11/2 2 2 4 4 5 5

Steam Trap (N,) in 1 1 1 1 112 112 11/2 11/2

Level Gauge (N, )A/B in 1 1 1 1 1 1 1 1
Temperature Switch (N, ) A/B in 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2
Temperature Indicator (N,,) in 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2

Tower Connections £
Tower (N,,) in 10 14 14 14 16 16 20 16 %
Heating Steam Inlet (N,,) in 3 5 5 5 6 6 6 6 g
Equalizer (N,;) in 1 1 1 1 1 1 1 1 g
Tray Access Door (N,.) in 6 6 6 6 6 6 8 6 g
Inlet Denim Water (N,,) in 11/4 11/2 11/2 11/2 2 2 2 21/2
Safety Valve (N,,) in 1 1 2 2 2 2 2 21/2
Vent(N,) in 1 1 112 11/2 2 2 2 2
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Tray Type Deaerator

‘ o © © o0 ‘

5 ig @j T T T VIEW A

©
= Ao ©
i JRYe] [fste)

o | ®
I T
0] o O

Model Unit PDR- PDR- PDR- PDR- PDR- PDR- PDR- PDR-
T-10 T-18 T-25 T-30 T-50 T-70  T-110 T-150

Dimensions

Tank Dimension

Vessel Diameter (Dl) mm 1100 1200 1200 1200 1600 1600 1900 2250
Vessel Length(L,) mm 2200 2800 3150 3400 4700 4830 5100 5700
Vessel Height (H,) mm 1600 1650 1650 1650 2100 2100 2410 2750

Tower Dimension

TowerDiameter(D,) ' 410 600 700 700 800 800 900 800

Tower Height (H,) mm 1350 1850 2150 2150 2100 2500 2810 2550




PACKMAN GROUP
History

The Packman Company was founded in February 1975, and was soon
afterwards registered in companies Registration Office. In early years the
Packman construction and service branch focused on building installations.
Different mega power plants were built by cooperating with Brown Boveri
and Asseck companiesin 1976.

The company started its official activities in construction of High-Pressure
Vessels such as Hot-Water Boilers, Steam Boilers, Storage Tanks, Softeners
and Heat Exchangersfrom 1984.

Packman Company is one of the first companies which supplied the high
qualityandstandard hotwaterboilersto the customers.

Packman hasexportedits productsto countries such as Uzbekistan, United
Arab Emirates and other countries in the Middle East. Itis one of the largest
producersofhot-waterand steam boilersinthe Middle East.

Now we are proud to announce that the Packman industrial group has five
majorsub-brandsthat have producttitlesinall field of HVAC equipment and
engineering services, and we do not know this success except with the help
andsupportofourcustomers.

1.Construction Services Industry Association

2.Industry Association

3.Construction Companies' Syndicate

4. Technical Department Association

5.Mechanical Engineering Association

6.Engineering Standard Association

Departements:
Sales Deps: Technical Deps: Others:

= After Sales Service

= Project Control

= Financial Office

= Commercial Office

= Marketing Department

N Power Plant & Petrochemical Manufacturing R&D

N Industrial Innovation Center

N Hospitally Service = EPCExecute Unit

N Commercial & Residential = Product Develop Unit
N Sport Complex&Pool = SalesEngineering Dep.
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PACKMAN GROUP
Brands
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PACKMAN GREENMAN ROMAN RAADMAN CHILLMAN

Industrial Group Green mindset, green future Water solution alookto the future Coolest hvacaround
Designer&manufacturer Engineering& Designer&manufacturer  Designer&manufacturer  Designer&manufacturer
of Condensing, Hot Designing Commercial  ReverseOsmosisPlant&  ofindustrialMono&Dual of Air&WaterCooled
Water,Steam,HotOil&  GreenhousePlant, CO2 Package, Water BlockGas, LPG, Light& Chillers,AirHandling
WasteHeatBoilers,Heat ~ Dosing System, Flue Treatment, Softener& HeavyOil Burners, Units, Fancoil, HVAC
Exchangers, Autoclave gasCondenser& Filtersand Chemical Premixed & Postmixed Equipment, Cold

Pressure&Storage Special HVAC Systems,  Dosing Systemsé&etc Burners, Watertube StorageRoomé&etc
Vessels&etc Sustainable Agriculture burners, Processburners,
&etc Specialapplication
burners&Combustion

Solutions&etc
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1.I1sfahan Factory 2.VilashahrFactory 3.Parand Factory 4. Parand (2) Factory 5.Bonyad Factory
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PACKMA GREENMAN ROMAN RAADMAN

Jstrial Group

+982142 362
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CHILLMAN

No 14, 10th Alley, Beihaghi St., Argentina Sq., Tehran-Iran



